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LIST    OF    GRAFTS    MADE    FROM   THE    RESEARCH   FUND 
DURING   THE   YEAR    1906. 

£5  to  W.  Barbour  :  the  alkylation  of  cellulose  and  polarimetric 
examination  of  the  products. 

.£5  to  H.  W.  By  waters  :  investigation  of  the  changes  occuriiug  in 
egg-white  during  incubation  of  egg. 

£20  to  A.  W.  Crossley  :  the  reduction  products  of  chloroketodi- 
methyltetrahydrobenzene. 

£10  to  G.  Dean  :  redetex'mination  of  tlie  atomic  weight  of  nitrogen 
by  estimation  of  the  weight  of  silver  contained  in  a  given  weight 
of  pure  silver  cyanate. 

£5  to  A.  E.  Dunstan  :  the  investigation  of  the  viscosity  of  liquid 
mixtures. 

£  J  to  C.  E.  Fawsitt  :  the  viscosity  of  fluid  substances  (including 
metals)  and  the  physico-chemical  properties  of  solids  in  different 
states  (phases). 

£10  to  K.  Fisher :  the  synthesis  of  sylveitrene. 

£10  to  A.  G.  Green:  the  constitution  of  synthetic  colouring 
matters. 

£10  to  P.  Haas  :  the  action  of  nitrous  acid  on  dimethyldihydro- 
res^orcin  and  its  nitrogen  derivatives. 

£10  to  V.  J.  Harding  :  the  preparation  of  an  isomeride  of  camphor 
from  isonitrosocamphor, 

£5  to  H.  Hartley  :  the  physico-chemical  properties  of  mixtures  of 
pyridine  and  water. 

£10  to  H.  Henstock  :  aay-trimethyl  tricarballylic  acids. 

£10  to  T.  M.  Lowry  :  continued  studies  in  dynamic  isomerism. 

£8  to  F.  M.  Perkin  :  oxidation  of  hydrocarbons  of  the  benzene 
series. 


IV 

£5  to  T.  S.  Price  :  electrolytic  preparation  of  dialkyl  disulphides. 

j£10  to  R.  Robinson  :  synthesis  of  some  of  the  more  important 
natural  colouring  matters. 

£12  to  J.  L.  Simonsen  :  synthesis  of  pinene, 

£5  to  J.  F.  Spencer :  electrochemical  study  of  thallium  compounds. 

£10  to  J.  J.  Sudborough :  "  Steric  Hindrance "  and  polynitro- 
compounds. 

£15  to  J.  F.  Thorpe  :  conversion  of  benzenoid  nitriles  into  deriv- 
atives of  naphthalene. 

£10  to  J.  F.  Thorpe  :  the  action  of  primary  nitriles  on  »i-xylylene- 
dinitrile. 

£5  to  W.  B.  Tuck  :  the  spectroscopic  investigation  of  phenyl- 
hydi-azones. 

£15  to  A.  E.  H.  Tutton  :  continued  study  of  the  relations  between 
crystallographic  form  and  chemical  composition. 

Total  amount  grafted  =  £210. 


LIST  OF  FELLOWS  ELECTED  DURING  1906 


Name, 


Abegg,  Richard 

Agar,  Shelton  Gottlieb. 

Anderson,  Robert 

Arup,  Paul  Seidelin .... 
Austin,  Percy  Corlett  . 


Banner,  George  Ernest 

Barker,  Arthur  Ernest 

Barrett,  Ernest 

Bayliss,  William  Heath  » 

Beckett,  Richard  Henry 

Bell,  "William  Edward 

Berry,  Arthur  John 

Bethea,  Oscar  Walter   

Birt,  Roderick  Harold  Capper 

Blatchley,  Charles  Frederick  Polwhele 

Bogue,  Thomas  Going  Stoney 

Bowis,  William  John    

Braid,  Arthur  Forbes    :. 

Briggs,  Richard  Victor    

Broome,  James  Spears , 

Byrom,  Thoimis  Henry    


Calam,  Harold  

Caldwell,  William 

Carmichael,  John  

Carpenter,  Percy  Henry 

Chamberlain,  Percy  Garratt    ... 

Chrystall,  Edwin  Rodney     

Clarke,  Reginald  William  Lane 

Cockburn,  Charles  Taylor   

Conyngham,  William  Boulton 

Cooper,  Herbert  Reginald    

Cornwall,  Reginald  de  Vere 

Courtauld,  Stephen  Lewis  

Coward,  Hubert  Frank 

Crocker,  Henry  Ernest 


Proposed. 


November  Ist,  1906 . 
May  17th,  1906  .... 

June  7th, 1906 

October  18th,  1906  .. 
April  5th,  1906     ... 


December  7th,  1905.. 

March  15th,"l906' ... 
November  1st,  1906.. 
February  15th,  1906  . 
November  16th,  1905, 

May  3rd,  1906 

October  18th,  1906  ... 
February  1st,  1906  ... 
December  7th,  1905.. 
December  21st,  1905. 

May  3rd,  1906 

December  7th,  1905.. 
January  18th,  1906... 
October  18th,  1906... 


May  3rd,  1906 

December  7th,  1905. 
October  18th,  1906.. 


Elected. 


Davidson ,  Charles 

Davson,  Archibald  Prideaux  ...  

Denton,  John     

Dickson,  William , 

Dinwoodie,  James  Herbert  

Drinkwater,  Lionel  John !  April  5th,  1906 

Duncan,  Robert  K |  March  1st,  1906  

Durrans,  Thomas  Harold :  November  16th,  1905 


March  15th,  1906.... 

March  Ist,  1906  

December  7th,  1905. 
October  18th,  1906.. 
December  7th,  1905. 
February  15th,  1906., 

July  5th,  1906 

December  21st,  1905, 
October  18th,  1906.. 
July  5th,  1906 


February  15th,  1906.. 
October  18th,  1906  .. 

May  3rd,  1906 

February  1st,  1906  ... 
Julv  5th,  1906 


December  6th. 
July  5th. 

>>      II 
December  6th. 
July  5th. 

February  15th. 

May  8rd. 
December  6th. 
May  3rd. 
February  15th. 
July  5th, 
December  6th, 
May  3rd. 
February  15th, 

July  5th. 
February  15th. 

December  6th, 


July  5th, 
February  15th, 
December  6th. 

May  3rd. 

February  15th. 
December  6th. 
February  16th. 
May  3rd. 
December  6th. 
February  15th, 
December  6th, 


May  3rd, 
December  6th, 
July  5th. 
May  3rd. 
December  6th. 
July  5th. 
May  3rd, 
February  15th, 


VI 


Name. 


Proposed. 


Eaton,  Bertie  James May  3rd,  1906 

Edgell,  Cecil  Wyatt-    i  March  15tli,  1906  .... 

Evans,  Frederick  Watkiiis  |  December  7th,  1905  .. 

Farmer,  Charles  George  Edgar    j  November  1st,  1906.. 


Feilmann,  Ernest 

Field,  Samuel     

Fierz,  Hans  Eduard 

Fitzgerald,  Anthony  Nisbet 

Fliirscheim,  Bernhard  

Foucar,  James  Louis. 


March  1st,  1906. 

June  21st,  1906    

December  7th,  1905. 
October  18th,  1906.. 

April  5th,  1906    

March  1st,  1906 


Foj-,  Peter  Bertram March  15th,  1906. 


Gardner,  Edward  |  February  15th,  1906.. 

Garvey,  Richar  1  Goilfrey  Hamilton  ,,  ,,       ,, 

Gibbs,  Reginald  William  Malyou  June  7th,  1906     

Glover,  Walter  Hamis  ". i  November  16th,  1905. 

Gregorj',  Thomas  William  D May  17th.  1906    

Grindley,  Harry  Sands     ; January  18th,  1906.  , 

Grubb,  David  Patou November  1st,  1906.. 

Gupta,  Hem  Chandra  Dutt March  1st,  1906  


Hall,  Octavius   

Hall,  Richard  John  

Hamer,  John 

Hanson,  H.  Norman    

Harris,  Frederick  James  

Hay  worth,  William  Prince  ... 

Hedley,  Edgar  Percy    

Herty,  Charles  H 

Hill,  Arthur  Edwin 

Hills,  James  Stuart  

Hiue.s  Charle.s  Percy    

Hojtkins,  Frederick  Gowland 
Hughes,  John  Gerard   


In'ing,  Henry  Cailyle 


Jeukinson,  Ernest  Arthur   

Johuuton,  Archibald  McArthur 

Jones,  Etlwartl  liees 

Jone«,  Llewellyn  Thomas    |  January  18tli,  1906. 

Joiie«,  William  Henry  Matthews     December  7th,  1905. 


October  18th,  1906... 

March  1st,  1906  

November  1st,  1906.. 
October  18th,  1906... 

June  21st,  1906 

November  16th,  1905. 

April  5th,  1906 

June- 21st,  1906    

April  5th,  1906 

February  1st,  1906.., 
October  18th,  190d... 

April  5th,  1906 

May  17th,  1906 


December  21.st,  1905. 


May  17th,  1906  

June  21.st,  1906  

October  18th,  1906... 


I.Adell,  William  Richard  Simpson 

Lnttj-y,  William  Tabtir 

Le  Ro.shigiiol,  Rol)ert    . 


December  6th. 
May  3 1  (I. 
February  15th. 

May  3rd. 

February  1 5th. 

Decemlit-r  6th. 

July  5th. 

February  15th. 

Majitiiidar,  Tarnk  N'ath    |  Novemlicr  15lh,  1906    December  6th. 

Martin,  Kroderii'k  .Inuu-H June  7tli,  1906 '  .luly  5lh. 

Martin,  (Jeor^f!  Fi-'i' ■i'l'  W.-I.v  1  Dccuinbcr  7th,  1906..     Febrmwv  15th. 

Maitin,  John....  I  October  ISth,  1906...    December  6tli. 


McCoinbie,  Hamilton 

McDowall,  John    

Mclntni>ii,  David  

Mncdoniild,  Thomas.. 
Mace,  William 


October  18th,  1906... 
February  15th,  1906. 
January  18th,  1906.. 

February  15lh,  1906. 
December  21st,  1905. 
October  ISth,  1906... 

April  5tli,  1906   

January  18th, 1906 


Elected. 


July  5th. 
May  3rd. 
February  15th. 

December  6tli. 
May  3rd. 
December  6th. 
February  15ih. 
December  6th. 
July  5tb. 
May  3rd. 


July  5th. 
February  15th. 
July  5th. 
February  ]5th. 
December  6  th. 
May  3rd. 

December  6th. 
May  3rd. 
December  6th. 


February  15th. 
July  5th. 


May  3id. 
December  6th. 
July  5th. 


February  15th. 

July  5th. 
December  6th. 

February  16th. 


VII 


Name. 


Proposed. 


MidJIeton,  Alexander  Edmund ,  November  1st,  1906  .. 

Mills,  Herbert  Arthur I  June  7th,  1906  

Morris,  Arthur  Higgs  '  November  1st,  1906.. 

Mukerjee,  Ram  Chandra March  15th,  1906 

Mummery,  William  Rest May  17th,  1906  

M  urray,  Thomas  Jenkins  February  15th,  1906. . 

Naylor,  George  ;  October  18th,  1906 

Newton,  Artiiur  Percival  November  1st,  1906.. 

Oliver,  Ed^ar  Gale February  15th,  1906.. 

Ormerod,  Ernest February  1st,  1906  ... 

Oxland,  Charles  Harold  October,  18th,  1906.. 

Palmer,  Arthur  Charles May  17th,  1906   

Parfitt,  Samuel  January  18th,  1906... 

Parkin,  John December  2l8t,  1906. 

Pear.se,  Leonard  Edward  Beard  June  7th,  1906  

Pendlebury,  Harold  Lawsou  April  5th,  1906    

Pennymore,  Percy  George ,,       ,,       ,, 

Perkins,  William  Hughes i   December  2l8t,  1905. 

Pickles,  Samuel  Shrowder  May  17th,  1906   

Pitman,  John  Edmund    December  7tli,  1905.. 

November  1st,  1906.. 

June  7th, 1906  


Porritt,  Benjamin  Dawson 
Pye,  Tliomas  Ebenezer 


Rawles,  Walter  Hansen  April  5th,  1906    , 

Redgrove,  Herbert  Stanley November  1st,  1906.. 

Richardson,  Frederic  Ion October  18th,  1906... 

Richardson,  Lawrence  George   .  February  15th,  1906. 

Robinson,  Reginald  Ernest , October  18th,  1906.. 

Kogerson,  Harold December  7th,  1905.. 

Rowsell,  Pliilip  Foale  December  21st,  1905. 


Salmon,  Frederick  John  

Sanyal,  Surendra  Prasad 

Scouller,  Walter  Daly' 

Seaber,  Willie  Macro 

Sen,  Gopal  Chandra 

Senior,  John  

Shepherd,  Arthur  Burton 

Shrimpton,  John  Kirby  

Sime,  Allan  

Simonsen,  John  Lionel  

Smith,  Charles  

Smith,  Frank 

Smith,  Fred  

Sommerville,  David 

Spencer,  James  Frederick  [  March  1st,  1906 

Sproxton,  Foster  .j  February  15th,  1906 

Starlintr.  William  R.  R November  Ist,  1906. 


June  7th,  1906  

May  17th,  1906  

March  1st,  1906    

May  17th,  1906  

Julv  5th,  1906 

April  5th,  1906 

Mav3rd,  1906     

November  16th,  1905 

May  17th,  1906 

October  18th,  1906... 


December  7th,  1905.. 

May  3rd,  1906 

February  15th,  1906. 


Storey,  Francis  W 

Streimer,  Emanuel  George 


March  1st,  1906 
April  5th,  1906 


Talbot,  George  Stanley January  18th,  1906... 

Telling,  Harry  George '  October  18th,  1906... 

Tempany,  Harold  Augustine |  February  15th,  1906, 


Elected. 


December  6th. 
July  5th . 
December  6th. 
May  3rd. 
July  5th. 
May  3rd. 

December  6th. 


May  3rd. 

i>       >> 
December  6th. 

July  5th. 
February  15th, 

JulySth. 


February  15th. 
July  5th. 
February  15th. 
December  6th. 
July  5th. 


December  6tb. 

May  3rd. 
December  6th. 
February  15th. 


July  5th. 

>>       >) 
May  3rd. 
July  5th. 
December  6th. 
July  5th. 

February  15th. 
July  5th. 
December  6  th. 

if  f ) 

February  15th. 
July  5th. 
May  3rd. 


December  6th. 
May  3rd. 
July  5th. 

February  15th 
December  6th. 
May  3rd. 


VIII 


Name. 


Thome,  Emmanuel  Isaac  

Thornton,  Percy  Charles 

Thorp,  Arthur  William  

Tonkin,  Ronald  William 

Treble,  Richard  Lumley 

Tumbull,  Robert  Hutchison  ... 
Turner,  George  Augustus 

Walker,  Franklin  Wilfred  

Warren,  Richard  Alfred  

Wastenays,  Hardolph  

Watson,  Frederick  William  .... 

Watson,  John  Adam  

Watt,  George  Gordon  

Watt,  Henry  Edgar 

Watts,  James  Neil 

Wechsler,  Elkan     

West,  John  Henry 

Wheaton,  Harold  Joseph  

Wiffen,  Henry  John 

Wightman,  Charles 

Willett,  Herbert  William  Mills 

Willstaetter,  Richard  

Winther,  Clir 

Wolfe,  Ernest  Edwin   

Wortley,  Edward  Jocelyn    

Wren,  Henry 

Yates,  John  William  

Young,  George  


Elected. 


December  6th. 
February  15th. 


June  21st,  1906  .... 
December  7th,  1905 
January  18th,  1906. 
December  7th,  1905 

April  5th,  1906 |  July  5th. 

Mai-ch  1st,  1906  j  May  3rd. 

November  16th,  1905  February  15th. 

December  21st,  1905.  „  ,, 

June  21st,  1906 !  December  6th. 

March  15th,  1906    ...  May  3rd. 

October  18th,  1906  ...  December  6th. 

January  18th,  1906...  Febraary  15th. 

May  17th,  1906  July  5th. 

December  7  th,  1905..  February  15th. 

February  1st,  1 906. ...  May  3rd. 

November  I6th,  1905  February  15th. 

February  1st,  1906  ...  May  3rd. 

April  5th,  1906 July  5th. 

November  16th,  1905.  February  15th. 
January  18th,  1906...  „ 

October  18th,  1906...  December  6th. 

November  16th,  1905  February  15th. 

May  17th,  1906  July  5th. 

May  3rd,  1906 „       „ 

December  21st,  1906.  February  15th. 

May  3rd,  1906 1  July  5th. 


IX 


FELLOWS  DECEASED,  1906. 


Name. 

Elccted. 

Died. 

*Beilstein,  Fedor  

February  1st,  1883    

February  1st,  1872    

February  16th,  1852 

January  20th,  1876  

December  4th,  1902 

June  19th,  1884     

February  3rd,  1859  

February  21st,  1853 

April  3rd,  1848 

October  19th,  1906. 

Chandler,  William  H 

November  23rd,  1906. 

Claudet,  Frederic  Just 

Davis,  Thomas  Sebastian 

April  19th,  1906. 
December  30th,  1906. 

Edwards,  Walter  Henry  

January  23rd,  1906. 
unknown. 

Foye,  Martin  Hugh 

Hanibly,         Charles 
Burbridge  

ienry 

July  10th,  1906. 
April  24th,  1906. 

Septembet  19th,  1906. 
February  5th,  1906. 
March  3rd,  1906. 
1896 

Hepburn,  John  Gotoh  

Heywood,     John    Sharp 
inartie 

Cro- 

Hurst,  George  H 

December  3rd,  1885 

February  3id,  1859  

June  16th,  1881 

Lyte,  Farnhani  Maxwell 

Marsh,  Charles  W 

Miller,  Edmund  Howd 

May  6th,  1897   

November  8th,  1906 

Orsman,  William  James  

February  21st,  1884 

June  20th,  1889 

June  21st,  1906. 

Phillips,  15enjamin   

August  16th,  1905. 
March  5th,  1906. 

Pitman,  John  Edmund     

February  15th.  1906 

March  20th,  1862 

Royle,  Thomas  

June  1st,  1906 

Smith,  Fred 

November  20th,  1890   ... 
April  21st,  1898 

unknown. 

Smith,  Thomas  Davidson 

March  3rd,  1906. 

Sprengel,       Hermann      Johann 
Pliilipi)    

December  1st,  1864  

February  4th,  1858   

May  7th,  1891. 

January  15th,  1855  

December  3rd  1885    

January  16th,  1868  

January  14th,  1906. 
May  13th,  1906. 
April  27th,  1906. 
January  3rd,  1906. 
April  27th,  1906. 

February  21st,  1905. 

Squire,  William  Stevens  

Storej',  James  Ashburnor 

Tookoy,  Charles 

Tyson,  Thomas  B 

Walker,       Alexander, 
General    

Maj.- 

Honorary  and  Foreign  Member. 


TITLES    OF    PAPERS    COMMUNICATED    TO   THE   SOCIETY 

DURING    1906. 


January  \^lh. 

1.  Tlie  refractive  indices  of  crystallising  solutions  with 

especial  reference  to  the  passage  from  the  nnetastable 
to  the  labile  condition.  By  Henry  Alexander  Miers 
and  Florence  Isaac 

2.  The  effect  of  constitution  on  the  rotatory  power  of  opti- 

cally active  nitrogen  compounds.  Part  I.  By  Mary 
Beatrice  Thomas  and  Humphrey  Owen  Jones 

3.  The  determination  of  available  plant  food  in  soil  by  the 

use  of  weak  acid  solvents.  By  Alfred  Daniel  Hall 
and  Arthur  Amos 

4.  The  action  of  ammonia  and  amines  on  diazobenzene  i)ic- 

x-ate.     By  Oswald  Silberrad  and  Godfrey  Rotter 

5.  The  preparation  of  bistriazobenzeno.      By  Oswald  Sil- 

bei  rad  and  Bertram  James  Smart    

6.  Gradual  decomposition  of  ethyl  diazoacetate.     By  Os- 

wald Silberrad  and  Charles  Smart  Roy  

7.  Studies  on  nitrogen  iotUde.     III.     The  action  of  methyl 

and  benzyl  iodides.  By  Oswald  Silberrad  and  Bert- 
ram James  Smart    

8.  Action  of  bromine  on   beuzeneazo-o-nitrophenol.      By 

John  Theodore  Hewitt  and  Norman  Walker 

9.  The  condensation    of  dimethyldihydroresorcin   and   of 

chloroketodimethyltetrahydrobenzene  with  primary 
amines.  Part  I.  Monoamines,  ammonia,  aniline, 
and^-toluidine.     By  Paul  Haas 

10.  Silicon  researches.     Part  X.     Silicon  thiocyanate.     By 

J.  Emerson  Reynolds 

11.  Halogen    derivatives    of    substituted   oxamides.       Jiy 

Frederick  Daniel  Chattaway  and  William  Henry 
Lewis    

12.  Menthyl  l>enzeui'8ulplionate  and  mentliyl  nnphthalene-)8- 

sulphonate.  By  Thomas  Stewart  Patterson  and 
John  Frew   

18.  Some  reactions  and  now  com[)ounds  of  fluorine.  By 
Edmund  Brydges  Kudliall  Prideaux  

14.  Contributions  to  the  chemistry  of  the  rare  earths.  Part 
I.     By  Mario  Esposilo  

16.  A  «jrntliCHiM  ofuldchychiH  by  Grignard's  reaction.  By 
uordon  Wickham  MoniiM-Williams    

10.  The  action  of  ultraviolet  liglit  on  moist  and  dry  carbon 
dioxide.  By  Samuel  t'hadwick,  John  Edwin  Rums- 
bottom,  and  David  lioonard  Chapman    


Page 
in  Pro- 
ceedings. 


10 

11 
13 
14 
15 

15 
16 

17 
17 

18 

19 
19 
20 
22 

23 


XI 


17. 


18. 


19. 


20 


A  contribution  to  the  study  of  stable  diazo-compounds. 

Preliminary  note.     By  Gilbert  Thomas  Morgan  and 

William  Ord  Wootton  

Triarylsuli)honium    bases.      By    Samuel    Smiles     and 

Robert  Le  Rossignol  

An  improved  apparatus  for  the  continuous  extraction 

of  liquids  with  ether.     By  Richard  Sisson  Bowman... 


Feh)-uary  1st. 


Hydroxylamine-a/8-disulphoDates  (structural  isomerides 
of  hydroximinosulphates  or  hydroxylamine-)3)3- 
disulphonates).     By  Tamemasa  Haga    

21.  Studies  in  the  camphane  series.     Part  XXI.     Bcnzene- 

diazo-i^-semicarbazinocamphor  and  its  derivatives. 
By  Martin  Onslow  Forster 

22.  The  relations  between  absorption  spectm  and  chemical 

constitution.  Part  I.  The  chemical  reactivity  of 
the  carbonyl  group.  By  Alfred  Walter  Stewart  and 
Edward  Charles  Cyril  Baly  

23.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  II.  The  ijuinones  and  o-di- 
ketones.  By  Edward  Charles  Cyril  Baly  and  Alfred 
Walter  Stewart  

24.  The  relation  between  absorption  spectm  and  chemical 

constitution.  Part  III.  The  nitroanilines  and  the 
nitrophenols.  By  Edward  Charles  Cyril  Baly, 
Walter  Henry  Edwards,  and  Alfred  Walter  Stewart. 

25.  The  action   of  light  on  benzaldehydephenylhydrazone. 

By  Frederick  Daniel  Chattaway 

26.  The   union   of  chlorine    and    hydrogen.     By    Charles 

Hutcheiis  Burgess  and  David  Leonard  Chapman 

27.  Note   on   the   molecular  weight    of    epinephrine.     By 

George  Barger  and  Arthur  James  Ewins 

28.  The   critical   temperature   and   value  of  —    of   some 

carbon  compounds.     By  James  Campbell  Brown 

29.  Slow    oxidations  in    the   presence    of    moisture.     By 

Norman  Smith    

30.  Fischer's    salt   and   its    decomposition    by    heat 

Prafulla  Chandra  RSy    

31.  Action    of    quinones     on     o-diamines,    onitroaniline, 

m-nitroaniline,  and  2-nitro-j9-toluidine.  A  pre- 
liminary note.     By  James  Leicester   

32.  Some  oxidation  jjroducts  of  the  hydroxybenzoic  acids. 

II,     By  Arthur  George  Perkin    

34.  Contributions  to  the  chemistry  of  oxygen  compounds. 
Part  I,  The  compounds  of  tertiary  phospliine  oxides 
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34.  The  rapid  elect roanalysis  of  metals.  Pieliminary  note. 
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of  A*-;^-nu!nthe«ol{8)  and  A*  *«'>7?-monthadieno.  By 
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61.  The  constitution  and  properties  of  acyl  thiocyanates. 
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constitution  of  aconitic  acid.  By  Harold  Rogerson 
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67.  An  improved  apparatus  for  measuring  magnetic   rota- 

tions and  obtaining  a  powerful  sodium  light.  By 
William  Henry  Perkin,  sen 

68.  The  rusting  of  iron.     By  Gerald  Tattcrsall  Moody  

69.  The  estimation  of  carbon  in  soils.     By  Alfred  Daniel 

Hall,  Norman  Harry  John  Miller,  and  Numa  Marmu 

70.  Ehctroly.sis  of  salts  of  0fi'  dimethylj^lutaric  acid.     By 

James  Walker  and  John  Kerfoot  Wood 

71.  Bromo-  and  hydroxy-derivatives  of  /3)33'3'-tetramethyl- 

suberic  acid.     By  John  Kerfoot  Wood    

72.  Some  new  o-xylene  derivatives.  By  George  Stallard 

73.  A   new    solvent    for    gold.      Preliminary    note.      By 

James  Moir 

74.  The  molecular  condition  in  solution  of  ferrous  oxalate. 

A   correction.     By  Samuel    Edward   Sheppard   and 

Charles  Edward  Kcnnotli  Mees    

75  Acetyl  and  benzoyl  derivatives  of  phthalamide  and 
phthalamic  acid.  By  Artliur  Walsh  Titherley  and 
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M cKenzie  and  Henry  Wren 
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uaiihthols.     By  George  William  Clough  
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ary note.     By  James  Moir 
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radicle.     By  Thomas  Vipond  Barker 

82.  Contributions  to  the  theory  of  isomorphism  based  on 
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Barker 

83.  Constitution    of   salicin.      Synthesis    of    pentamcthyl 

salicin.  By  Jamua  Colquhoun  Irvine  and  Robert 
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By  Arthur  George  Perkin  and  Alec  Bowring  Steven 

85.  A  n^action  of  ellagic  and  tlavcUagic  adds.     By  Arthur 

G<!orge  Perkin    
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CharleaMinty  Davies    
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87.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  V.  The  j'sonitroso-com pounds.  By 
Edward  Charles  Cyril  Baly,  Etfie  Gwendoline  Marsden, 
and  Alfred  Walter  Stewart  

88.  The   residual    affinity  of  comnarin    as   shown   by   the 

formation  of  oxoniuni  salts.  By  Gilbert  Thomas 
Morgan  and  Frances  Mary  Gore  Micklethwait...  

89.  Brazilinand  liiematoxylin.   Part  VII.    Some  derivatives 

of  brazilein.  By  Paul  Engels  and  William  Henry 
Perkin,  jun 

90.  The     action     of     tribroniopropane     on     the     sodium 

derivative  of  ethyl  nialonate.  By  William  Henry 
Perkin,  jun.,  and  John  Lionel  Sinionsen   ...  .  

91.  Pipitzahoic  acid.      By  James  McConnell  Sanders 

92.  The    constitution    of    the     hydroxides    and    cyanides 

obtained  from  aciidine,  methylacridine,  and 
phenanthridme  methiodides.  By  Charles  Kenneth 
Tinkler 

93.  The   constitution  of  ammonium  amalgam.     By  Eliza- 

beth Mary  Rich  and  Morris  William  Travers    

94.  Action   of  light  on  potassium  ferrocyanide.     By  Glyn 

William  Arnold  Foster 

95.  Note   on   the    constitution    of    cellulose.     By   Arthur 

George  Green  and  Arthur  George  Perkin    

96.  Some     new    derivatives    of    pineno.       By     Frederick 

Peacock  Leach 

97.  Glutaconic  and  aconitic  acids.     By  Siegfried  Kuhemanu 
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98.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  VI.  The  phenylhydrazones  of 
simple  aldehydes  and  ketones.  By  Charles  Cyril 
Baly  and  William  Bradshaw  Tuck 

99.  The  rusting  of  iron.     By  John  Trengove  Nance    

100.  Aromatic  compounds  obtained  from  the  hydroaromatic 

series.  Part  II.  The  action  of  phosphorus  penta- 
cldoride  on  trimethyldihydroresorcin.  By  Arthur 
William  Crossley  and  James  Stuart  Hills 

101.  Studies   of  dynamic    isomerism.     Part   V.     Isomeric 

.sulphonic  derivatives  of  camphor.  By  Thomas 
Martin  Lowry  and  Egbert  H.  Magson     

102.  The  densities  of  liquid  nitrogen  and  liquid  oxygen  and 

of  their  mixtures.  By  John  Kenneth  Harold  Inglis 
and  Joseph  Edward  Coates  

103.  Glutaconic  and  aconitic  acids.     By  Harold  Rogerson 

and  Jocelyu  Field  Thorpe 

104.  The   chemistry   of  organic  acid  "  thiocyanates "  and 

their  derivatives.     By  Augustus  Edward  Dixon  

105.  Tiie      molybdilactate     and     the      tungstilactate     of 

ammonium.     By  George  Gerald  Henderson  
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106.  Ammonium  selenate  and  the  question  of  isodimorphism 

ill  the  alkali  series.  By  Allred  Edwin  Howard 
Tutton 

107.  The   vaponr  pressures   of  binary  mixtures.     Part   I. 

The  possible  types  of  vapour  pressure  curves.  By 
Arthur  Marshall j 

108.  The  behaviour  of  acetylene  with  electrical  discharges ; 

of  high  frequency.  By  Herbert  Jackson  and  Dudley 
Northall- Laurie  ...     

109.  The  behaviour  of  the  vapours  of  methyl  alcohol  and 

acetaldehyde  with  electrical  discharges  of  high 
frequency.  By  Herbert  Jackson  and  Dudley 
Northall-Laurie 

110.  Note     on      4-bronio-2-nitro  l(a)-naphthyla'.nine.     By 

Raphael  Meldola  and  Hugh  Gordon  Dale  

111.  Dinitroanisidines  and   their  products  of  iliazotisation 

(second  communication).  By  Raphael  Meldola  and 
Frank  George  C.  Stepliens    

112.  The  action  of  sulphur  dioxide  and  alnminiuin  chloriJo 

on  aromatic  compounds.  By  Samuel  Smiles  and 
Robert  Le  Rossignol  

113.  Action  of  sodium  on  an-dichloropropylene.     By   Ida 

Smedley  

114.  Resolution  of  lactic  acid   by    morphine.     By  James 

Colquhoun  Irvine 

115.  Brazilin  and  hicmatoxylin.     Part  VIII.     By  William 

Henry  Perkin,  jun.,  and  Robert  Robinson    

116.  A  study  of  tiie  reai'tiou    between  liydrogen  peroxide 

and  potassium  jjersulphate.  By  John  Albert  Newton 
Friend  

117.  The   action  of  magnesium  methyl  iodide  on  dextro- 

limonenenilrosochlorides.  By  William  Augustus 
Tildenand  Frederick  George  Shepheard 

118.  Elcctrolyhia      of      potassium     ethyldipropylmalouate 

By  David  Cowan  (.'richton    

119.  A  new  method  for  the  measurement  of  hydrolysis  in 
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the  motion  of  ions.  By  Robert  Beckett  Denison  and 
Bertram  Dillon  Steele  

120.  The    oxidation    of    hydrocarbons    by    ozono   at    low 

tcmppratiires.      By  Julicn  Drngman  

121.  Reactions  involving  the  iiddition  of  hydrogen  cyanide 
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B^  Arthur  Iiai)Worth 

122.  Thjocarbamide  us  a  solvent  for  gold.     By  James  Moir 
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The  constituents  of  the  essential  oil  from  the  frnit  of 
PUtosporum  undidcdiim.  By  Frederick  Balding 
Power  and  Frank  Tiitin     
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By   John    Theodore    Hewitt    and    Herbert    Victor 
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The  constitution  of  acetone.     By  Millicent  Taylor... 

Diazo-derivatives  of  tlie  mixed  aliphatic  aromatic 
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Thomas  Morgan  and  Frances  Mary  Gore  Micklethwait 

Influence  of  substitution  on  tlie  formation  of  diazo 
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and  Arthur  Clayton   
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weights.     By  Philip  Blackman   
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132.  Saponarin  :  a  new  glucoside  coloured  blue  with  iodine. 

By  George  Barger  

133.  The  constitution  of  umbellulone.     By  Frank  Tutin  ... 

134.  The  action  of  ethyl  iodide  and  of  propyl  iodide  on  the 
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William  Bain 
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Robert  AVhytlaw  Gray  .. 

136.  Electrolytic  oxidation.     By  Herbert  Drake  Law 

137.  The  ethyl  esters  of  acetonyloxalic  and  benzoylpyruvic 
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148.  Note  on  the  preparation  of  ethyl  acetonedicarboxylate 

By  Ernest  Oimerod    
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150.  Aldehydrol  and  the  hydrates  of  compounds  containing 

a  carbonyl  group.     By  William  Morris  CoUes,  jun... 
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Diuaiihthacridines.  By  Alfred  Senier  and  Percy 
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Cohen  and  Henry  Percy  Aniii's   

The  proporticH  of  2  :  3  :  4  :  fi-tetrachlorotoluono.  A 
correction.  By  Julius  Berend  Colien  and  Henry 
Drymlale  Dakin  

A  motliod  for  the  formation  of  Huccinic  acid  and  of  its 
nikyi  (lerivntivei.  By  Aunie  Higson  and  Jocolyn 
Field  ThoriHJ  , 
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164.  The  gum  on   Cochlospermum  Gossypium.     By  Henry 

Hal iburton  Robinson 

165.  Studies    in    the    aciidine     serie.s.      Part     IV.      The 

methylation  of  chryso|ihenol.  By  Albert  Ernest 
DunstKU  and  John  Theodore  Hewitt  

166.  Optically  active  reduced  naphthoic  acids.     Part  III. 

The  relative  catalytic  ellectof  bases  on  the  compounds 
of  A'^-dihydro-1-naphthoic  acid.  By  Robert  Howson 
Pickard  and  Joseph  Yatea    

16*'.  Estimation  of  copper  by  titanium  trichloride.  By 
Ezra  Lobb  Rhead   

168.  Notes  on  derivatives  of  a-iV^-alkylated  naphthylamine. 
By  Raphael  Meldola 
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169.     Note  on  a  compound  of  thiocarbamide  and  potassium 
iodide.     By  Emil  Alphonsc  Werner   


October  \Uh. 

170.  The   description    and    spectrographic    analysis    of   a 

meteoric  stone.      By  Walter  Noel  Hartley 

171.  Malacone,  a  silicate  of  zirconium  containing  argon  and 

helium.  By  Stanhope  Kitchin  and  William  George 
Winterson    

172.  The  relationship  of  colour  and   fluorescence    to   con- 

stitution. Part  I,  The  condensation  products  of 
mellitic  and  pyromellitic  acid  with  resorcinol.  By 
0.  Silberrad 

173.  Separation  of  aa-  and   iSjS-dimethyladipic   acids.     By 

Arthur  William  Crossleyand  Nora  Renouf     

174.  Action  of  alcoholic  potassium  hydroxide  on  3-bronio- 

1  :  1-dimethylhexahydrobenzene.  By  Arthur  William 
Crossley  and  Nora  Renouf    

175.  The  conversion  of  morphine  and  codeine  into  optical 

isomerides.  (Preliminary  communication.)  By 
Frederic  Herbert  Lees  and  Frank  Tutin 

176.  The  aminodicarboxylic  acid  derived  from  pinene.     By 

William  Augustus  Tilden  and  Donald  Francis  Blyther. 

177.  The  preparation  and  properties  of  dihydropinylamine 

(pinocamphylamine).  By  William  Augustus  Tihlen 
and  Frederick  George  Shepheard 

178.  Determination  of  nitrates.     By  Frank  Sturdy  Sinnatt. 

179.  The    nature    of    ammoniacal    copper    solutions.     By 

Harry  Medforth  Dawson  

180.  The  colouring  matters  of  the  stilbene  group.     Part  III. 

By  Arthur  George  Green  and  Percy  Field  Ciosland. 

181.  Interaction  of  succinic  acid  and  potassium  dichromate. 

Note  on  a  black  modification  of  chromium  sesquioxide. 
By  Emil  Alphonse  Werner 
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182.  Derivatives    of    polyvalent    iodine.      The    action    of 

chlorine  on  organic  iodo-derivatives,  including  the 
siilphonium  and  tetra-substituted  ainmonium  iodides. 
By  Emil  Alphonse  Werner   

183.  The     so-called     "benzidine    chromate,"    and    allied 

substances.     By  James  Moir   

184.  New  derivatives  of  diphenol  (4  :  4-dihydroxydiphenyl). 

By  James  Moir  

185.  On  the   interaction   of  the  alkyl  sulphates  with  the 

nitrites  of  the  alkali  metals  and  metals  of  the 
alkaline  earths.  By  Prafulla  Chandra  Ray  and 
Pafichanan  Neogi  

186.  The   electrolytic  preparation   of  dialkyl   disulphides. 

Preliminary  note.  By  Thomas  Slater  Price  and 
Douglas  Frank  T  wiss 

187.  The  direct  union  of  carbon   and   hydrogen  at  high 

temperatures.  By  John  Norman  Pring  and  Robert 
Salmon  Hutton  

188.  The  action  of  nitrogen  sulphide  on  certain  metallic 

chlorides.     By  Oliver  Charles  Minty  Davis  

189.  The  determination  of  halogen.     By  James  Moir 

Novertiber  1st 

190.  A  development  of  the  atomic  theory  which  correlates 

chemical  and  crystalline  structure  and  leads  to  a 
demonstration  of  the  nature  of  valency.  By  William 
Barlow  and  William  Jackson  Pope    

191.  Synthesis  of    carvestrene.     Preliminary   notice.     By 

William  Henry  Perkinjun.,  and  George  Tattersall  ... 

192.  Some  derivatives  of  catechol,  pyrogallol,  benzophenone, 

and  of  substances  allied  to  the  natural  colouring 
matters.  By  Williar/j  Heury  Perkin,  jun.,  and 
Charles  Weizmann 

193.  Experiments  on  the  synthesis  of  the  terpenes.     Part 

IX.  The  preparation  of  ci/c/opentanone-4-carboxylic 
acid  and  of  <?i/cZohexanoae-4-carboxyIic  acid  (5-keto- 
hexaliydrobenzoic  acid).  15y  Francis  William  Kay 
and  William  Henry  Perkin,  jun 

194.  The  hydrolysis  of  "nitrocellu]o8e"and  "nitroglycerine." 

By  Oswald  Silberrad  and  Robert  Crosbio  Farmer 

195.  The   acidic   constants  of  some  ureidns  and  urio  acid 

derivatives.      By  John  Ker foot  Wood     

196.  The  allinity  constants  of  xanthine  and  its  methyl  deriv- 

atives.    By  John  Kerfoot  Wood     

197.  The  explosive  combustion  of  hydrocarbons.     II.     By 

Williiim  Arthur  Bono,  Julien  Dru^man,  and  Uoorge 
William  -Andrew    

198.  Contributiona    to   the    theory   of  solutions.     I.    The 

nnture  of  the  molecular  arrangement  in  aquoop.s 
uiixlurcH  of  the  lower  alcohols  and  acids  of  the 
itaranin  Ncries.  II.  Moleculnr  complexity  in  the 
liquid  Rtatc.  III.  Theory  of  the  interniiscibility 
of  lii|uid«.     By  John  Holmes 
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199.  The  relation  between  natural  and  synthetical  glyceryl- 

phosphoric  acids.     Part  II.     By  Frank  Tutin  and 
Archie  Cecil  Osborn  Hann 

200.  Thiocarbonic   acid    and   some   of   its   salts.     By  Ida 

Guinevere  O'Donoghue  and  Zelda  Kalian  

201.  Studies  in  optical  superposition.     Part  II.     By  Thomas 

Stewart  Patterson  and  John  Kaye  

202.  Optically    active    dihydrophthalic    acid.      By    Allen 

Neville     


November  \bth. 

203.  The  determination  of  the  rate  of  chemical  change  by 

measurement  of  gases  evolved.  Preliminary  notice. 
By  Francis  Edward  Everard  Lami>lough    

204.  The    formation    and   reactions    of  iniino-compounds. 

Part  J  I.  Condensation  of  benzyl  cyanide  leading  to 
the  formation  of  1  :  3-naphthyleuediamine  and  its 
derivatives.  By  Ernest  Francis  Joseph  Atkinson  and 
Jocelyn  Field  Thorpe 

205.  Note  on  the  anhydride   of  phenylsuccinic  acid.     By 

Francis  Bernhard  Dehn  and  Jocelyn  Field  Thorpe  ... 

206.  Influence  of  sodium  arsenate  on  the  fermentation  of 

glucose  by  yeast-juice.  (Preliminary  notice.)  By 
Arthur  Harden  and  William  John  Young 

207.  Xanthoxalanil    and     its    analogues.      By     Siegfried 

Ruhemann  

208.  Derivatives  of  cyanodihydrocarvone   and  cyanocarvo- 

menthone.     By  Arthur  Lapworth  

209.  Reactions  involving  the  addition  of  hydrogen  cyanide 

to  carbon  compounds.  Part  VI.  The  action  of 
potassium  cyanide  on  pulegone.  By  Reginald 
William  Lane  Clarke  and  Arthur  Lapworth 

210.  The  influence  of  various  substituents  on  the  optical 

activity  of  tartramide.  Part  II.  By  Percy  Faraday 
Frank  land  and  Douglas  Frank  Twiss 

211.  The  influence  of  various   substituents  on   the  optical 

activity  of  malamide.  By  Percy  Faraday  Frankland 
and  Edward  Done 


December  6th. 

212.  Action  of  reducing  agents  on  5-chloro-3-keto-l  :  1- 
dimethyl-A*-tetrahydrobenzene.  By  Arthur  William 
Crossley  and  Nora  Renouf    

213  A  new  trinitroacetylaminophenol  and  its  use  as  a  synthe- 
tical agent.     By  Raphael  Meldola 

214.  Pinene  nitrolamine.     By  Frederick  Peacock  Leach    ... 

215.  A  psendo-seraicarbazide   from  pinene.      By  Frederick 

Peacock  Leach    


Page 
in  Pro- 
ceedings. 


273 
273 
274 
274 


280 


302 

303 
304 

304 


Page 
in 
Trans- 
actions. 


1749 
1812 
1884 
1744 


281 

1906 

283 

1882 

283 

— 

284 

1847 

285 

1819 

285 

1869 

285 

1852 

286 

1859 

63* 


1935 
1* 


10* 


XXII 


216. 


Some  derivatives  of  benzophenone.  Synthesis  of 
substances  occurring  in  coto-bark.  Preliminary 
notice.  By  William  Henry  Perkin,  jun,,  and 
Robert  Robinson 

217.  The  liquid  volume  of  a  dissolved  substance.     By  John 

Scott  Lumsden  

218.  A  synthesis  of  terebic,  terpenylic,  and  homoterpenylic 
acids.     By  John  Lionel  Siraonsen  

Influence  of  light  on  diazo-reactions.  Part  I.  By 
Kennedy  Joseph  Previte  Orton,  Joseph  Edward  Coates 
(and,  in  part,  Frances  Burdett)    

The  viscosity  of  liquid  mixtures.  By  Albert  Ernest 
Dunstan  and  Robert  William  Wilson    


219. 


220. 


December  2Qth. 
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223. 


A  new  laboratory  method  for  the  preparation  of 
hydrogen  sulphide.  By  Frederick  Robert  Lej'latid 
Wilson 

The  aflBnity  constants  of  aminocarboxylic  and  amino- 
sulphonic  acids  as  determined  by  the  aid  of  methyl- 
orange.     By  Victor  Herbert  Veley 

Contributions  to  the  study  of  the  calcium  phosphates. 

I.  The  hydrates  of  the  calcium  hydrogen  orthophos- 
phates.     By  Henry  Bassett,  juu 

224.  Contributions  to  tlie  study  of  the  calcium  phosj)hates. 

II.  The  action  of  ammonia  gas  on  tlie  calcium  hydro- 
gen orthophospliates.      By  Henry  Bassett,  jun 

225.  Relation    between  chemical   ronstitution  and  physio- 

logical action   in  the  tropoiues.     By  Hooper  Albert 

Dickinson  Jowett  and  Frank  Lee  Py man 

Some  derivatives  of  salicylic  acid.     By  Hooper  Albert 

Dickinson  Jowett  and  Frank  Lee  Pyrnan   

The  addition  of  bromine  to  cinnaniicacid  and  its  esters 

Preliminary    notice.     By   John   Joseph   Sudborough 

and  Jolui  Tlionjas  

The  optical  and  magneto-optical  influence  of  ethenoid 

linkingH  attached  to  contiguous  carbon  atoms.  .  By 

Julius  Wiliielm  Briihl   

A  difiiculty  in  the  theory  of  valency  of  W.  Barlow  and 

W.  J.  Pope.     By  David  Leonard  Chapman  

On  the  more  exact  determination  of  the  densities  ot 

crystals.     By  the  Earl  of  Ik-rkeley 

A  relation  between  the  voiumes  of  tlie  atoms  of  certain 

comi>oundH  at  the  melting  points  and  their  valencies. 

Interpretation   by  means  of  the  Bnrlow-Pope  theory. 

By  Oervuise  Lo  Bas    , 

282.  The  action  of  acid  clilorid<s  on  thioureas.     By  Augustus 

Edward  Dixon  and  John  Hawthorne 

233.   3-Hydroxyplitlialic  and  .'5-inetlioxyplithiilic  acids  and 

their  di-rivutivcH.     liy  William  llunry  Bentley,  Rona 

RobiuHou,  aud  Charles  Wuizmann   
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234.  4-Hydroxyphthalic  and  4-methoxyphthalic  acids.     By 

William  Henry  Bentley  and  Charles  Weizmann  

235.  Derivatives    of    Naphthacenequinone.      By    William 

Henry   Bentley,  Arthur  Friedl,  Frederick   Thomas, 
and  Charles  Weizmann 

236.  Dithioxanthoxalanil.  (Preliminary  note.)    By  Siegfried 

Riihemann  
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LIBRARY  RULES. 


1.  The  Library  is  open  for  consultation,  and  for  the  issue  and 
return  of  books,  daily  from  10  a.m.  to  6  p.m.  (Saturdays  10  a.m. 
to  2  p.m.) ;  and  in  the  evenings  of  those  days  on  which  the 
Chemical  Society  meets.* 

2.  Fellows  are  not  allowed  to  have  on  loan  more  than  six 
volumes  at  a  time,  without  special  permission  from  the  Librarian. 

3.  All  Journals,  Dictionaries,  and  Pamphlets  of  which  there 
are  not  duplicate  copies,  and  certain  early  Chemical  and  other 
Books  distinguished  in  the  Library  Catalogue  by  a  star,  belong 
to  the  Keference  Library,  and  are  not  for  general  circulation. 
Fellows  desiring  to  borrow  books  from  the  Reference  Library  must 
make  a  special  application  in  writing  to  the  Librarian,  undertaking 
to  bear  all  risks  of  transit,  &c.,  and  to  return  the  volumes  within 
one  month ;  the  Librarian  may  then,  at  his  discretion,  issue  such 
books.  This  regulation  does  not  apply,  however,  to  volumes  of 
Periodicals  of  which  no  duplicate  copies  exist  in  the  Library. 

4.  A  book  may  not  be  taken  out  of  the  Library  until  one  month 
after  it  has  been  received. 

5.  Books  must  not  be  removed  from  the  Library  until  a 
voucher  for  them  has  been  signed  and  delivered  to  the  Librarian. 

6.  Books  are  issued  either  to  the  Fellow  desiring  the  loan,  or 
to  a  person  bringing  a  written  order  from  him.  In  either  case  a 
receipt  must  be  given  on  the  form  provided.  When  a  Fellow  desires 
a  book  or  books  to  be  sent  to  him,  he  must  send  to  the  Librarian 
a  written  order,  and  pay  the  whole  cost  of  carriage.  All  books 
borrowed  by  Fellows  shall  be  at  tlie  risk  of  the  borrower  from  the 
moment  they  are  issued  or  despatched  by  tlie  Librarian,  and  until 
they  are  returned  to  him. 

7.  Books  may  not  be  sent  out  of  the  United  Kingdom. 

•  During  the  remainder  of  the  Sescion  of  1906-7  the  Library  will  be  open  every 
Thursday  from  10  a.m.  until  9  p.m.,  excopt  on  those  days  on  which  the  Chemical 
Society  meets,  when  it  will  remain  opun  luilil  10.30  p.m. 
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8.  Books  which  have  been  bespoken  shall  circulate  in  the  order 
of  application, 

9.  Fellows  shall  be  at  liberty  to  retain  a  book  one  calendar 
month,  unless,  at  the  expiration  of  a  fortnight,  notice  is  received 
that  the  book  is  required  by  another  Fellow,  in-  which  case  it  must 
be  returned  at  once.  Single  parts  of  journals  may  not  be  retained 
longer  than  one  week. 

10.  The  names  of  Fellows  borrowing  books  shall  be  entered  by 
the  Librarian,  or  Officer  in  attendance,  in  a  book  kept  for  that 
purpose.  When  a  Fellow  returns  a  book,  his  voucher  shall  bo 
given  to  him,  and  a  record  of  the  return  duly  made. 

11.  In  the  case  of  Fellows  returning  books  by  messenger  or 
public  conveyance,  the  voucher  shall  be  returned  by  the  Librarian 
through  the  post. 

12.  Fellows  retaining  books  longer  than  the  time  specified,  or 
neglecting  to  return  them  when  demanded,  shall  forfeit  the  right  to 
borrow  books  from  the  Library  until  the  volume  or  volumes  be 
returned, 

13.  Fellows  to  whom  books  have  been  issued  shall  be  held 
responsible  for  their  preservation  from  injury ;  and  if  any  book 
when  returned  is  found  to  have  been  damaged,  the  Council  may 
order  that  it  be  repaired  or  replaced  at  the  expense  of  the  borrower. 
In  the  event  of  any  book  being  lost,  or  being  detained  after  appli- 
cation has  been  made  for  its  return,  the  Council  may  replace,  at 
the  cost  of  the  borrower,  the  volume  or  volumes  so  lost  or  detained. 
This  rule  shall  also  apply  to  single  parts  of  current  periodicals. 

14.  For  the  purpose  of  revision  and  cleaning,  the  Library  shall 
be  closed  for  a  fortnight  in  August  of  each  year ;  before  which 
time  all  books  must  be  returned,  unless  special  permission  has  been 
previously  obtained  from  the  Librarian.  In  the  event  of  any  book 
not  being  returned  on  such  occasion,  the  Council  may  replace  it 
at  the  cost  of  the  borrower. 

15.  No  persons  other  than  Fellows  of  the  Society  have  the 
privilege  of  using  the  Library,  except  upon  a  written  introduction 
from  a  Fellow,  with  whom  rests  the  responsibility  for  all  books 
consulted  by  the  person  introduced.  Such  introduction  shall  be 
valid  for  one  occasion  only. 
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ADDITIONS  TO  THE   LIBRARY  DURING  THE  YEAR  1906. 

A  detailed  Catalogue  of  the  Alchemical  and  Early  Chemical  Books  presented  to 
the  Society  by  Sir  Henry  Enfield  Roscoe,  D.C.L.,  LL.D.,  F.R.S.,  will  be  found 
on  pp.  209-233. 

Aaron,  C.  H.  Assaying.  2  vols.  pp.  142,  170.  ill.  San  Fran- 
cisco 1900. 

Abderhalden,  Emil.  Lehrbueh  der  physiologischen  Chemie  in 
dreissig  Vorlesungen.     pp.  vii  +  787.     Berlin  1906. 

Abegg,  Richard.     See  Handbuch  der  anorganischen  Chemie. 

Abel,  J.  J.     See  Journal  of  Biological  Chemistry, 

Abney,  Sir  William  de  Wiveleslie.  Instruction  in  photogi'aphy. 
11th  edition,     pp.676,     ill.     London  1905. 

Agricultural  Journal  of  India.  Vol.1.  Calcutta  1906.    {Reference). 

Aguiar,  Alberto  d'.     See  Revista  de  Chimica. 

Albu,  Albert,  and  Neuberg,  Carl.  Pliysiologie  und  Pathologic  des 
MineralstofEwechsels  nebst  Tabellen  tiber  die  Mineralstoffzusam- 
mensetzung  der  menschlichen  Nahrungs-  und  Genussmittel  sovvie  der 
Mineralbrunoen  und  -Bader.    pp.  247.     Berlin  1906. 

Alexeyeff,  /'.  General  principles  of  organic  syntheses.  Authorised 
translation  with  revision  and  additions  by  J.  Merritt  Matthews, 
pp.  viii  +  246.     New  York  1906. 

American  Electrochemical  Society.  Transactions.  Vol.  I,  etc. 
Philadolphia  1902  + .     {Reference.) 

Aronstein,  L.     See  Stas,  Jean  Servais. 

Aschan,  Ossian.  Chemie  der  alicyklischen  Verbindungen.  pp. 
xIv+1163.     Braunschweig  1905. 

Azo,  R.  F.     See  Stapleton,  Henry  Ernest. 

Baeyer,  Adolf  von.  Gesammelte  Werke.  Horausgegeben  zur 
Keior  doH  niebzig8ton  Geburtstages  des  Autors  von  soinon  Schiilern 
und  Frounden.     2  vols.     pp.  cxxxii  +  990,  1195.    Braunschweig  1905. 

Baker,  Richard  7'.,  and  Smith,  Henry  G\  Some  West  Australian 
eucalypts  and  their  essential  oils.     (From  the  I'harm.  J.,  21,  1905.) 
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Baumert,  Georg,  Dennstedt,  M.,  und  Voigtlander,  F.  Lehrbuch  der 
gerichtlichen  Chemie.  Band  II.  Der  Nachweis  von  Schriftfal- 
schungen,  Blut  und  Sperma.     pp.  x  +  248.     ill.     Braunschweig  1906. 

Bayliss,  W.  M.  The  kinetics  of  trypttc  action.  (Reprinted  from 
the  Archives  des  sciences  biologiques,  11,  1904.) 

Beam,  William.     See  Leffman,  Henry. 

Benedicks,  Carl.  Umwandlung  des  Feldspats  in  Sericit  (Kalig- 
limmer).     (From  the  Bull.  (Jeol.  Inst.  Upsala,  7,.  1906.) 

Yttriumhaltiger      Mangangranat.       (From     the     Bull.    Geol. 

Inst.  Upsala,  7,  1906.) 

tjber  das  Gleichgewicht  und  die   Erslarrungsstrukturen  des 

Sy^tems  Eisen-Kohlenstoff.     (From  Metallurgie,  3,  1906.) 

Bergtheil,  Cyril.    See  Bihar  Planters'  Association. 

Berkenhout,  John.  First  lines  of  the  theory  and  practice  of  philo- 
sophical chemistry,     pp.  xxiii  +  434r.     London  1788. 
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-^  of  some,  89. 
e 

Carbon   dioxide,    action   of    ultra-violet 

light  on,  23. 
Carbon  disulphide,  206. 
Carbonyl  group,  chemical  reactivity  of, 

33. 
o-Carboxyphenylglyceryltropeine,  lactone 

of,  317. 
Carvestrene,  synthesis  of,  268,  269. 

dihydrobromide,  269. 

dihydrochloride,  269. 
Carvomenthonecarboxylic  acid,  285. 
Catechol,  derivatives  of,  269. 
Cellulose,  constitution  of,  136. 

triacetate,  137. 
Certificates  of    candidates   for  election, 

45,  116,  288. 
Chemical  change,  velocity  of,  203. 
Chemical  structure  in  relation  to  colour 

and  absorption  spectra,  33,  34,  35,  85, 

126,  142. 
Chlorine  and  hydrogen,  union  of,  37. 
Chromium  sesquioxide,  a  black  modifica- 
tion of,  257. 
Chrysaniline,  methylation  of,  73. 
Chrysophenol,  methylation  of,  243. 
Cinnamic  acid,  addition  of  bromine  to, 

818. 
Cinnamoylsalicylic  acid,  SI 7. 

ethyl  ester,  318. 

methyl  ester,  318. 

quinine  salt,  318. 
5-Cinnamylidei)e-l  :  3-diphenylbarbi- 

turic  acid,  200. 
Oitraziuic  acid,  87. 
Cleve  memorial  lecture,  169. 
Cochlospermuiii  Oostypium,  gum  of,  242. 
Codeine,  253. 
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Coerulignone,  110. 
Colloids,  coa^jxilating  action  of,  70. 
Colour,  iu  relation  to  chemical  structure 
and  absorption  spectra,  33,  34,  35, 
85,  126,  142. 

relationship  to  constitution,  251. 
Combustion,  explosive,  of  hydrocarbons, 

78,  272. 
Committees,  appointment  of,  by  Council, 

99. 
Congress   of  Applied   Chemistry,  Sixth 

International,    to  be    held   at    Rome, 

reference  to,  77. 
Copper,  estimation  of,  244. 

nature     of     ammoniacal,     solutions, 

256. 
Coto-bark,  synthesis  of  substances  occur- 
ring in,  305. 
Coumarin,  residual  affinity  of,  131. 

hydriodide  periodide,  131. 

yjlatinichloride,  131. 
isoCoumarincarboxytropeine,  317. 
Council,     announcement     of     [iroposed 
changes  in  Officers  and,  57. 

report  of,  93. 

Critical   temperature  and  value  of  — 
'  0 

of  some  carbon  compounds,  39. 
Cryoscopy,fstudies  in,  I't.  4,  82. 
Crj'stallisation    of  supersaturated  solu- 
tions, 60. 
Crystals,  determination  of  the  densities 

of,  321. 
Cuprous  formate,  58. 
Curie,  Prof.  Pierre,  reference  to  decease 

of,  125. 
o-Cyanobenzenesulphinic  acid,  62. 
o-Cyanobenzenesulphonic    acid    and    its 

derivatives,  62. 
Cyanocarvomenthone,      derivatives     of, 

285. 
o-Cvanodibenzsulphohydroxamic      acid, 

62. 
Cyanodihydrocarvone,  164. 
Cyanodihydrocarvone,     derivatives     of, 
285. 

cyanohydrin,  and  hydriodide,  285. 


Dextrose,  influence  of  sodium  arsenate  on 
fermentation  of,  by  yonst-juice,  283. 

Diacetylacetone,  action  of  ethyl  iodide 
and  propyl  iodide  on  di.sodium  deriv- 
ative of,  11)6. 

Dialkyl  di>ulphitle.s,  electrolytic  pre- 
mralion  of,  260. 

o-Diamines,  action  of  (|uinone.s  on,   41. 

1 : 3-Diaiiiiiio-4-etliylnaplithalene-2-curb- 
oxylic  acid,  ethyl  e.ster  of,  282. 

1  ;  3-Diamino-4-nietliylnaplithalono-2- 
carl)Oxylic  acid,  ethyl  ester  of,  282. 


1   :    3-Diamiiionaphthalene-2-c.irboxylic 

acid,  ethyl  ester  of,  282. 
Dianilaconitic  acid,  284. 
Diazoacetic  acid,  ethj'l  ester  of,  15. 
Diazoamines,  formation  of,  174. 
Diazobenzene  picrate,  action  of  ammonia 

and  amines  on,  13. 
Diazo-compounds,  study  of  stable,  23. 
Diazoimide     from     benzenesulphonyl-o- 
amiuobenzylamine,  174. 

from      benzenesulphonj'l  -  )ii  -  amino- 
benzylaniine,  174. 
Diazouium  picrate,   from  ;)-aminobeDz- 

aldehyde,  23. 
Diazo-reactions,  -influence   of  light  on, 

308. 
Diazotisation,  157. 
2:4-Dibenzoylo.\v-6-metho.yy-?n-phthalo- 

phenone,  306. 
Dicresol,  5  :  S'-dibromo-,  259. 
Diethyldiacetylacetone,  196. 
*'-Diethyloxodihroinoamide,  19. 
■v-Diethyloxodichloioauiide,   18.    • 
/3-Diglyceiylidiosphoric  acid,  273. 
d-2  :  3  -  Dihydro-3-methylindene-2-carb- 
oxylic    acid,      potassium,     barium, 
silver,   and  lead  salts,   and  methyl 
ester,  65. 
A--Dihydro-l -naphthoic  acid,  244. 
Diliydrophthalic  acid,  274. 
Dihydropinylamine,  255. 

derivative  of,  255. 
4:5-  Dihydro  -3:4:5-  pyrazoletriearb- 

oxylic  acid,  triethyl  ester  of,  15. 
a-Diketones,  ab.sorption  spectra  of,  34. 

3  :  3'-Diketo-5 : 5 :5' :5'-tetramethyl- A' '- 
dicf/cZohexene,  303. 

4  :  5-Dimethoxy-a-hydrindone,  160. 

/sMiitroso-derivative,  161. 
Dimethyl  acetonerhamnoside,  201. 
Dimethvladipic     acids,    separation    of, 

252.  ' 
s-Dimethyl-4  :  6-diamino-)«-xylene,  174. 
Dimethyldielliylpyrone,  196. 
Dimethyldihydroresorcin,    condensation 

of,  U,  63. 
Dimethylethylpyrone,   196. 
)8/3'-l)imethyiglutaricacid,  electrolysis  of 

salts  of,  104. 
1:1-  Dimcthylhexahydrobenzene,      3- 

bromo-,  253. 
Dimcthyl-j3-naphthylamine-8-suli)honir 
acid,  236. 

])otiissiuni  salt,  236. 
.s-Diinetbyloxodibronioaniide,  19. 
s-Diniethyloxodichloroamido,  18. 
Diinethylpropylpyrone,  196. 
Diniethylrhamnose,  201 . 
Dinaphtliacridines,  240. 
Dinilrosoamine     from      dimethyl-l  :  6- 

diaiiiino-»i-xyleni',   174. 
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Dk-yc?o[ientadiene,  derivatives  of,   235. 

ethoxv/.sonitioso  -     and     oxynitroso  - 
derivatives.  235. 

uitrosobrotnide,  235. 
4:4':  Diplieuetole-3:3'-disuli)honicacid, 

2.59. 

4  :  4'-Diphenetole-3-siil[>houic  acid,  259. 
Diphenol,  denvative.s  of,  259. 
Diphenol  dilieiizoate,  259. 

dibroinodinitro-,  2r)9. 
Dipheuol-3  :  3'-disulphonic  acid,  259. 
Diphenol-3  :5  :  3':  5'-tetrasiilplioiiicacid, 

259. 
Diphenol-3  :  5  :  3'-trisulphonic  acid,  259. 
1:3-  Diphenylalloxanbenz}'!  -  p  -  nitro- 

phenylhydrazone,  201. 
1  :3-Diplienylalloxan  -  ]'  •  nitrophenyl- 

hydrazone,  201. 
1:3-  Diphenylalio.xanphenylhydrazone, 

200. 
1  : 3-Diphenyl-5-aininobarbituric      acid, 

200. 
1  :  3-DiphenylbarbiLuric  acid,  200. 
1  : 3-Diphenyl-5-beiizylbarbituric     acid, 

200. 
1   :  3-Diphenyl-5  -  benzylidenebarbituric 

acid,  200. 
1  :  3-Diphenyl-5  :  5-dimethylbarbituric 

acid,  200. 
Diphenyhnethylolid,  hexahydroxy-,  42 
1  :  3-Diphenyluraniil,  200. 
1  :  3-Diphenyluric  acid,  200. 
1  :  3-Diiihenyl-;^-uric  acid,  200. 
Diplieuylviohuic  aciil,  200. 

acetyl  derivative,  aniline,  potassium, 
and  piperidine  salt,  200. 
Dipropylacetic  acid,  ethyl  ester  of,  162. 
DipropylglycoUic   acid,    ethyl   ester  of, 

162. 
Dithioxanthoxiilanil,  324, 
i/i-Dixanthylbenzene-2  :  4  :  5   :  6-tetra- 

carboxylic    acid,     3  :  3'  :  6' :  6'  :  9  :  9'- 

hexahydroxy-,  252. 
;jDixanlhylbenzene-2  :  3  :  5  :  6-tet'a- 

carboxylic     acid,    3  :  3' :  6  :  6' :  9  :  9'- 

hexahydroxy-,  252. 
Di-m-xylidilaconitic  acid,  284. 

Earths,  rare,  chemistry  of,  20. 
Electroanalysis  of  metals,  43. 
Electrolysis,  104. 
Electrolytic  reduction,  237, 
Ellagic  acid,  42,  114. 

hydroxy-,  42. 
Ennea-acitylsaponarin,  194. 
Epinephrine,  see  Adrenaline. 

5  -  Etlioxy  -1:1-  diniethylhexahydro- 
benzene,  3-hydroxy-,  303. 

Ethyldiproi)ylmalonic  acid,    electrolysis 

of  potassium  salt,  162. 
Ethyleneauiline,  derivatives  of,  114. 


Ethylenetoluidines,  derivatives  of,  114. 
4-Ethylnaphthalene,  1  :  3-diamino-,  282. 
o-Ethylnaplithylamine,  2:4-dinitro-,  245. 
/8-Ethvl-a-propvlacryIic  acid,  ethyl  ester 

of,  162. 
Extraction  of  lifjuidswitli  ether,  improved 

apfiaratus  for,  24. 

Fermentation  of  glucose,  283. 

Fisclier's  salt,  decomposition  of,  by  heat, 
40. 

Flavellagic  acid,  and  its  acetyl  and 
benzoyl  derivatives,  42,  114. 

Fluorene,  42. 

Fluorescene«,  relationship  of,  to  consti- 
tution, 251. 

Fluorine,  reactions  and  new  compounds 
of,  19. 

Formazyl,  nitro-,  206. 

o-Forniic  acid,  207. 

Formic  acid,  hydrates  of,  207. 

Glucose.     See  Dextrose. 
Glutaconic  acid,  137,  146. 
Glycerylphosi>horic   acids,    natural   and 

synthetical,  relation  between,  273. 
a-Glyeerylphosphoric  acid,  273. 
j8-Glycerylphosphoric  acid,  273. 
Gold,  new  solvent  for,  105. 
Gondic  acid,  242. 
Grignard's  reaction,  application   of,  for 

asymmetric  synthesis,  61. 
Gunpowder,  172. 

Hamatoxylin,  132,  160. 
Halogen,  determination  of,  261. 
Heinimellitic  acid,  3  :  5-dichloro-,  144. 

anhydride  of,  145. 

mono-  and  tri-metijyl  esters,  145. 
lle.xa-acecyl  derivative   of  ellagic  acid, 

114. 
He.xa-acetyl  derivative  of  flavellagic  acid, 

114. 
Hexahydro-;/t-toluic  acid,  7-bromo-,  268. 

7-hydroxy-,  lactone  of,  268. 
Hexahydro-y>-tolylafetic  acid,   108. 

o-bromo-,  108. 
Hexahydro-/;-tolyl  bromide,   108. 
Hexahydro-jy-tolylcarbinol,  108. 
cycZi>Hexanone-4-carboxylic  acid,  269. 

2  :  4-dicarboxvlic  acid,  ethyl  estcr  of, 
270. 
Homofluorindine,  41. 
Homoterpenylic  acid,  synthesis  of,  307. 
Hydrocarbons  explosive  combustion  of, 
78,  272. 

interaction  of  mixtures  of,  and  ox\  gen, 

78. 

oxidation  of,  163. 
Hydrogen  peroxide,   161. 
Hydrogen  sulphide,  preparation  of,  312 
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Hydrolysis,  measurement  of,  162. 
Hydroxy lanune-o-monosulphonate,  30. 
Hydroxylauiine-o)3-disulplionates,  29. 
Hydroxylamine-j8)8-disulphonates,  30. 

Iraiuo-compoimds,  formation  of,  281. 
/3-Imino-a-cyano-7-plienylbntyric     acid, 

ethyl  esttr  of,  282. 
^  -  Iraino-a-cyano-77-plienylelhylbutyric 

acid,  ethyl  ester  of,  282. 
iS-Imino  -  a  -  cyano  -  yy  -  phenylmethyl- 

butyric  acid,  ethyl  ester  of,  282. 
Iiidigotin,  oxidation  product  of,  198. 
Iiidigo-j'ellow,  199. 
Iodine,  derivatives  of  poly valent,  258. 
Ions,  displacement  of  acid.     Pt.  1,  82. 
Iron,  rusting  of,  101,  143. 
I^odimorphism,  153. 
Isomerism,  238. 

dynamic,  70,  145. 

of  phloroglnciuol,  106. 
Isomorphism,  112. 
"  Isorropesis, '■  34. 

Kaempferitriu,  199. 

3Keto-l  :  1-dimethyIhexahydrobenzene, 

303. 
3-Keto  -1:1-  dimethyl  -  A*  -  tetrahydro- 
benzene,  303. 

5-chloro,  302. 
Ketodimethyltetrahydrobenzene,chIoro-, 

17,  63. 
7-Ketohexahydrobenzoic  acid,  268. 

ethyl  ester,  and  semicarbazone  of,  268. 

Lactic  acid,  resolution  of,  159. 
Lactone  from  umbellulonic  acid,  195. 
Lieben,  Prof.  A.,  telegram  to,  312. 
Light,  action  of,  on  benzaldehydephenyl- 
hydrazone,  36. 

influence  of,  on  diazo-reactions,  308. 
rf-Limonene   nitrosochlorides,    action   of 

magnesium  methyl  iodide  on,  162. 
Liquids,  theory  of  the  iutermiscibility  of, 

272. 
Longstaflf  medal,  announcement  of  dona- 
tion of,  169. 

pretientation  of,  246. 

Magnetic  rotation,  apparatus  for  nicaa- 

uriiig,  100. 
Malatone,  251. 

Malamidc,  oi)tical  activity  of,  286. 
Z-Malic  acid,  amidcH  of,  286. 
Mellitic  acid,  condensation  products  of, 

with  rvHorcinol,  2.M. 
A^  *<*'-;>- .MiMithadiene,   Hy»the»iirt    of   the 

optically  activi'  uiodificationH  of,  72. 
</.A»  •H''l.;;.Menth«diene,  72. 
A'-»i-Menthcnol(8),  269. 


A^-jD-Menthenol(8),     synthesis     of    the 

optically  active  modification  of,   72. 
Z-A3-p-menthenol(8),  72. 
Menthoiiecarboxylic  acid,  285. 
Metals,  electro-analysis  of,  43. 
Meteorite,      stony,      Kangara     Valley, 

Punjaub,  251. 
Methane,  source  of  error  in  estimation  of 

nitrogen,  81. 
3-Methoxyphthalic  acid,  323. 
4-Methoxyphthalic  acid,  323. 
6-Methoxy-/«-phthalophenone,    2  :  4-di- 

hydroxy-,  306. 
j9-MethoxysalicylideueJiiiiethoxy-a-hydr- 

indoue, 
Methylacridiue  methiodide  constitution 

of  hydroxides  and  cyanides  obtained 

from,  135. 
Methyl  alcohol,  156. 
j8-Methylarabinoside,  202. 
3-Methyl-2 : 3-dihydroindene,  2-carboxy- 

lic  acid,  resolution  of,  64. 
rf-3- Methyl-  2  :  3-dihvdroindene-2-carb- 

oxylic  acid,  sodium  salt,  65. 
Methyldinaplithacridine,  241. 
Methylenedioxyhomophthalic  acid,  160. 
Methylenedioxy-a-hydrindone,  160. 

j.wnitroso-,  160. 

oxime  of,  160. 
3'  :4'-Methylenedioxy-2:4:6-trimethoxy- 

benzophenone,  306. 
4-Methylcj/c?ohexanone,  108. 
l-Methylci/c/ohexylidene-(4)-acetic  acid, 

107. 
Methylf(/c/ohexylideneacetic  acid,  108. 

ethyl  ester  of,  108. 
4-.Methylnaphthalene,  l:3-diamino-,282. 
2-Methyl-5-JwpropenylliexahydroMO- 

phtlialic  acids,  285. 
2-.Methyl-5-('.vopropenyl-A--tetraliydro- 

lAophthalic  acid,  285. 
Moisture,  slow  oxidations  in  presence  of, 

39. 
Molecular  weights.     See  Weights,  mole- 
cular. 
Morphine,  253. 

Naphthacenetjuinone,      derivatives     of, 

324. 
a-Naphthaldehyde,  preparation  of,  22. 
/3-Naphthaldehyde,  preparation  of,  22. 

diiiitro-,  22. 
Naphthalene  series,  stcric  hindrances  in, 

236. 
Naiihtlialeno-3-sulphouic  acid,  menthyl 

ester  of,  19. 
fl-Naplithol,  nmbility  of  substituents  in 

derivativos  of,  170. 
2(j8)NaphthoI,  l-chloro-4-bromo-,  167.' 

•8-8ulphoiiic  acid,    1-bromo-,   sodium 
salt,  236. 
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)3-Naphthylacrylic  acid,  22. 
a-Naphthylamine.derivativesof  A'-alkyl- 
ated,  245. 

4-bromo-2-iiitro-,  166. 
Naphthyldiphenylinethane,      di-a-hydr- 

oxy-,  109. 
1  :  3-Naphthylenediainine,  281,  282. 
Nitrates,  determination  of,  255. 
Nitrites,     interaction     of,     and     alkyl 

sulphates,  259. 
Nitrocellulose,   171. 

hydrolysis  of,  270. 
Nitro-derivatives,  additive  compounds  of 

arylamines  with,  83. 
Nitrogen,  estimation  of,  81. 

liquid,  density  of,  146. 

possible    source    of    error   in     Stas's 
ratios,  197. 
Nitrogen  iodide,  studies  on,  15. 
Nitrogen    sulpliide,    action  on    metallic 

chlorides,  261. 
Nitroglycerine,  hydrol^'sis  of,  270. 
isoNitroso-compounds,  126. 

Oflficers  and  Council,  annouuceraent   of 

proposed  changes  in,  57. 
Oil,  essential,  from  fruit  of  PMosporum 

undulatum,  170. 
Optical  activity,  relation  of,  to  positive 

isomerism,  74,  241. 
Optical   influence  of  ethenoid   linkiugs 

attached  to  contiguous  carbon  atoms, 

319. 
Optical  superposition,  studies  in,  274. 
Oxalic  acid,  ferrous  salt,  105. 
Oxamides,      halogen       derivatives      of 

substituted,  18. 
O.xidation,  electrolytic,  197. 
Oxidation   products  of  hydroxy  ben  zoic 

acids,  41. 
Oxidations,  in  the  prasence  of  moisture, 

39. 
Oxonium  salts,  131. 
Oxygen  compounds,  chemistry  of,  42. 
Oxygen,  interaction  of  hydrocarbons  and, 
78. 

liquid,  density  of,  146. 
Ozone,  163. 

1:2:3:3':  4'-Pentaiactho.Kybenzopheu- 

one,  305. 
2:4:6:3':  4'-Pentamethoxybenzophen- 
one,  305. 

monobromo-derivative,  305. 
Pentamethyl  salicin,  113. 
C2/fZoPentauone-4-oarboxylic    acid,    269, 
270. 

oxime  and  semicarbazone  of,  270. 
c'>/cZoPeutanone-2  :  4-dicarboxylic    acid, 

ethyl  ester  of,  270. 


Perchlorate.s,  of  the  alkalis.  111. 
Permanganates,  of  the  alkalis.  111. 
Phenacetin,  thio-,  22. 
Phenanthridine  methiodide,  constitution 

of  hydroxides  and  oj'anides  obtained 

from,  135. 
Phenanthrol,  235. 

2-Pheuanthryl  ethyl  ether,   nitro-deriv- 
ative  of,  235. 

amino-derivative  of,  236. 

diazo-compound  of,  236. 
3-Phenanthryl  ethyl  ether,  amino-deriv- 
ative, 236. 

2  :  7-dibromo-derivative,  236. 

monoxime,  236. 
Phenetidine,  ^-thio-,  22. 
Phenetylaldehyde,  ;>-thio-,  22. 
Phenol,  2-bromo-4  :  6-dinitro-,  17. 
Phenols,    nitro-,   absorption  spectra  of, 

35. 
Phenylacridiue,    2-hydroxy-5-j9-araino-, 
243. 

diacetyl  derivative,  243. 
Phenyl-lO-methylacridanol-5,       2-hydr- 

oxy-5-^-amino-,  243. 
1  -  Phenyl    3  -  azophenyldithiobiazolone, 

206. 
l-Phenyl-3-azophenylthiobiazolone,  206. 
l-Phenyl-3-azophenyl-2-thioaziethane, 

206. 
Phenyldinaphthacridine,  241. 
PhenylhyUrazones,  142. 
a-Phenyl-a'-4-hydroxyphenylethane,  re- 
solution of,  71. 
d  ■  a-  Phenyla'-4-hydroxypheuylethane, 

and  its  ^menthylearbamate,  71. 
2-Phenylnaphthalene,       1  :  3-diamino-, 

282. 
Phenyloxamic  acid,  2  :  4-dichloro-,  ethyl 

estor  of,  18. 
Phenyloxamide,  ;>-chloro-,  18. 

2  :  4-diehloro-,  18. 

.<»-di-^-chloro-,  18. 

s-di-2  :  4-dichloro-,  18. 
Phenyloxo-dichloroaraide,  s-di-^chloro-, 

18. 
Phenyl  propiolyl  chloride,  89. 
Phenylsuccinic  acid,  anhydride  of,  283. 
Phloroglucinol,  dynamic   isomerism   of, 

106. 
Phosphine  oxides,  tertiary,    compounds 

with  acids  and  salts,  42. 
Phthalamic    acid,    acetyl    and    benzoyl 

derivatives  of,  106. 
Phthalic  acid,  3  hydroxy-,  323. 

4 -hydroxy-,  323. 
Phthalimide,  acetyl  and  benzoyl  deriv- 
atives of,  106. 
Pinene,    aminodicarboxylic   acid    from, 
255. 

derivatives  of,  137. 
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Pinene,  ;^-semicarbazi(le  from,  304. 
Pinene  nitrolamine,  304. 

acetyl,  benzyliJene,  furfiirylidene,  and 
salicylidene  derivatives,  304. 

liydrochloride,    oxalate,    and  platini- 
chloride,  304. 
Piuocamphylamiue,    see    dihydropinyl- 

amine. 
Pipitzahoic  acid,  134. 

deiivatives  of,  134. 
Plant  food  in  soil,  determination  of,  11. 
Polymethylene  series,  velocity  of  chemi- 
cal change  in,  203. 
Potassium   ferrocyanide,  action  of  light 
on,  136. 

persulphate,  161. 
Piopane,  tribromo-,  action    of,    on   the 

sodium  derivatives  of  ethyl  malonate, 

133. 
Propylene,  aa-dichloro-,  action  of  sodium 

on,  158. 
Pulegone,  action   of  potassium  cyanide 

on,  285. 
Pyrogallol,  derivatives  of,  269. 

action  of  woamyl  nitrite  on,  113. 
Pyroniellitic  acid,  condensation  products 

of,  with  resorcinol,  251. 

Qainones,  absorption  spectra  of,  34. 
action    of,     on    o-diamines,     o-nitro- 

aniline,  j<i-nitroaniline  and  2-nitro- 

;>-toluidine,  41. 
substituted,  reactivity  of,  85. 

Rate  of  chemical  change,  deteriniiiafion 
of,  280. 

Reduction,  electrolytic,  237. 

Refractive  indices  of  crystallising  solu- 
tions, 9. 

Rhamuose,  alkylation  of,  201. 

Roscoe,  Sir  H.  E.,  reference  to  donation 
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Rotatory  j>o\ver  of  optically  active 
nitrogen  compounds,  effect  of  con- 
stitution on,  10. 

Rusting  of  iron,  101. 

Salicylidenediraethoxy  •  o  -  hydrindoue, 

161. 
Salicylidene-o-hydrindone,  160. 
Salicin,  constitution  of,  113. 
Salicylic  acid,  derivatives  of,  317. 
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Kiluon  thioryanute,  17. 
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Soils,  estimation  of  carbon  iu,  103. 

Rothamsted,  12. 
Solutions,  theory  of,  272. 
Spectra,  absori)tion,  in  relation  to  colour 

and   chemical   structure,  33,   34,  35, 

85,  126,  142. 
Sprengel,  Professor  H.   J.  P.,  reference 

to  decease  of,  1. 
Stilbene  group,  colouring  matters  of,  256. 
Succinic  acid,  formation  of,  242. 
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^-thiophenetylaldehyde,  23. 
Snlphonium  bases,  87. 
Supersaturated    solutions,     spontaneous 

crystallisation  of,  60. 
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107. 

Tartaric  acid,  amides  of  285. 
Tartramide,  optical  activity  of,  285. 
Tellurium  hexafluoride,  20. 
Terebic  acid,  synthesis  of,  307. 
Terpenes,  synthesis  of,  72,  269. 
Terpenylic  acid,  synthesis  of,  307. 
Tetrahydronaplithoic    acids,    resolution 

of,  202. 
«c-Tetrahydro-2  naphthol,  resolution  of, 

238. 
d-«<;-Tetrahydro-2-naphthol,  238. 
phenylcarbamate,  238. 
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relation  between  chemical  constitu- 
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Ultra-violet  light,  action  of,  on  carbon 

dioxide,  23. 
Umbellularic  acid,  195. 
Umbelluloue,  constitution  of,  195. 
Umhelhilonic  acid,  195. 
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271. 
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some,  271. 

Valency,  difficulty  in  the  theoiy  of,  of 
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nature  of,  264. 
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Thursday,  January  18th,  1906,  at  8.30  p.m.  Professor  R. 
Meldola,  F.R.S.,  President,  in  the  Chair. 

Messrs.  J.  E.  Coates,  A.  Amos,  and  M.  B.  Jack  were  formally 
admitted  Fellows  of  the  Society. 

The  President  announced  that  the  Society  had  lost  a  distinguished 
Kellow  in  the  person  of  Professor  Hermann  Johann  Philipp  Sprengel, 
Ph.D.,  F.R.S.,  who  was  elected  in  December,  1864,  and  died  on 
January  14th,  1906. 

It  was  also  stated  by  the  President  that  t  he  Society  was  indebted 
to  Sir  Henry  E.  Roscoe,  F.R.S.,  for  an  important  donation  to  the 
Library  of  nearly  one  hundred  alchemical  and  old  chemical  works  of 
great  interest  and  value. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Richard   Victor   Briggs,  Sirseah    Research    Station,    Mozufferpore 

P.O.,  Bengal,  India. 
Llewellyn  Thomas  Jones,  B.Sc,  Brenig  View,  Tregaron. 
Samuel  Parfitt,  33,  Partridge  Road,  Cardiff. 
Robert  Le  Rossignol,  B.Sc,  2,  Csesarea  Place,  Jersey 
Arthur  William  Thorp,  210,  Sherborne  Road,  Yeovil. 
Henry  Edgar  Watt,  B.Sc,  19,  Summerhill  Road,  Dartford,  Kent. 
Richard  Willstatter,  Ph.D.,  Bergstrasse  25,  Zurich  V. 


Certificates  have  been  authorised  by  the  Council  tor  presentation 
for  ballot  under  Bye-Law  I  (3)  in  favour  of  : 

William  Mace,  of  Hope,  Kingston,  Jamaica. 

George  Stanley  Talbot,  Ocean  Island,  Sydney,  N.S.W. 

Harry  Sands  Grindley,  D.Sc,  State  University,  Illinois,  U.S.A. 

The  Council  has  ordered  the  following  letter  and  report  to  be 
printed  in  the  Journal  and  Proceedings  of  the  Society  : 

Government  Labokatory, 
Clement's  Inn  Passage, 

Strand,  London,  W.C. 
10th  November,  1905. 
Gentlemen, 

I  have  the  honour  to  transmit  to  you  the  Report  of  the  Inter- 
national Committee  on  Atomic  Weights,  1906,  to  which  I  have 
appended  the  signatures  of  Professors  Moissan  and  Seubert  as  desired 
by  them. 

It  will  be  seen  that  the  Committee,  for  the  reasons  stated  in  the 
report,  are  not  prepared  to  advise  any  immediate  alteration  in  the 
values  for  the  atomic  weights  given  in  their  last  report.  They 
recommend,  however,  in  conformity  with  the  desires  of  the  great 
majority  of  the  Larger  Committee,  that  the  values  in  the  table  for 
1906  be  given  on  the  basis  of  0=  16,  to  the  exclusion  of  those  on  the 
basis  of  H  =  1 . 

I  am,  Gentlemen, 

Your  obedient  Servant, 

T.  E.  THORPE. 
I'/te  lion.  Secretaries, 

The  C/ieiniccU  iSodety, 
Burlington  JJov^e, 

London,  ]V. 

Report  of  the  International  Committee  on  Atomic  Weights. 

During  the  year  1905  there  has  been  unusual  activity  in  the 
determination  of  atomic  weights,  and  some  of  the  work  done  relates 
to  the  inoHt  fundauiontal  values.  The  entire  Rystem  of  atomic 
weightH  is  thus  aiToctod  more  or  loss  profoundly,  and  a  general 
reviHion  of  the  table  would  seem  to  bo  neodod  witiiin  the  near  future. 
Neglecting  minor  investigations,  the  more  important  determinations 
publiHhed  Hince  our  last  report  are  briefly  as  follows  : 

Cadmium. — Atomic    weight    determined    by     liaxter    and    Hinos 


{J.  Amer.  C/iem.  Soc,  1905,  27,  222),  by  analysis  of  the  chloride. 
Three  measurements  of  the  ratio  CdClg :  2AgCl  gave  in  mean 
Cd  =  112*476,  Six  measurements  of  the  ratio  CdClg :  2Ag  gave  in 
mean  Cd  =  112'462,  General  mean  of  both  series,  112'469;  when 
Ag=  107*93  and  01  =  35*473.  As  additional  determinations  are 
promised,  based  upon  a  study  of  cadmium  bromide,  a  change  in  the 
atomic  weight  of  cadmium  as  given  in  our  table  may  proi>erly  be 
deferred. 

Carbon. — From  the  ratios  published  in  1904,  relative  to  the  basic 
acetate  and  acetylacetonate  of  glucinum,  Parsons  {J.  Amer.  Chem.  Soc, 
1905,  27,  1204;  Zeit.  anorg.  Chem.,  1905,  46,  215)  has  computed  the 
atomic  weight  of  carbon.  The  values  obtained  by  treating  the  two 
ratios  algebraically  are  Gl  =  9112  and  0  =  12*007.  As  the  latter 
figure  is  quite  independent  of  all  previous  determinations  it  has 
distinct  corroborative  significance. 

Chlorine  and  Sodium. — In  a  very  elaborate  investigation  upon  the 
atomic  weights  of  chlorine  and  sodium,  Richards  and  Wells  *  have 
shown  that  the  data  furnished  by  Stas  are  affected  by  appreciable 
errors.  Ten  syntheses  of  silver  chloride  gave,  in  mean,  01  =  35*473 
when  Ag=  107*93.  From  ten  measurements  of  the  ratio  Ag  :  NaOl, 
and  ten  of  the  ratio  AgOl  :Na01,  with  the  foregoing  values  for  silver 
and  chlorine,  Na  =  23*008.  Stas's  values  are  01  =  35*455  and 
Na  =  23*048. 

The  results  just  cited  are  obviously  indirect,  for  they  depend  upon 
the  atomic  weight  of  silver.  The  experiments  published  by  Dixon 
and  Edgar  f  are  therefore  of  peculiar  interest,  for  they  involve  the 
intervention  of  no  intermediate  quantities  between  the  atomic  weights 
of  chlorine  and  hydrogen.  Hydrochloric  acid  was  directly  synthesised 
from  weighed  amounts  of  hydrogen  and  chlorine,  and  nine  concordant 
determinations  gave,  in  mean,  01  =  35*195, +  0*0019,  referred  to  the 
hydrogen  standard.  With  0  =  16,01  becomes  35*463,  a  value  nearly 
midway  between  that  found  by  Stas  and  the  new  figure  given  by 
Richards  and  Wells.  Considering  the  difficulties  of  the  work,  the 
agreement  between  this  and  the  previous  investigations  is  as  close  as 
could  be  reasonably  expected. 

Gadolinium. — Urbain  {Compt.  rend.,  1905,  140,  583),  from  ten 
analyses  of  the  octohydrated  sulphate,  finds  Gd=  157*23;  when 
H=  1*007  and  S  =  3206.  This  value  is  more  than  a  unit  higher  than 
that  given  in  the  table,  and  is  probably  more  trustworthy. J 

*  Published  by  the  Carnegie  Institution  of  "Washington,  70  pp.,  April,  1905. 
See  also  J.  Amer.  Chem.  Soc,  1905,  27,  459. 

t  Chem.  News,  1905,  91,  263.     Memoir  read  before  the  Royal  Society. 

X  See  Eberhard,  Zeit.  anorg.  Chem.,  1905,  46,  374  ;  on  the  spectroscopic  purity 
of  the  rare  earth  oxides  studied  by  Urbain  and  others. 


Iodine. — Baxter  has  continued  his  research  of  1904  upon  the 
atomic  weight  of  iodine,  and  has  published  a  second  memoir 
upon  this  subject  (/.  Anier.  Chem.  Soc,  1905,  27,  876).  First, 
from  eight  conversions  of  silver  iodide  into  bromide,  by  heating 
in  bromine,  he  found  I  =  126'985.  Two  series  of  measurements, 
of  five  experiments  in  each,  of  the  ratio  Agl  to  AgCl,  gave  respec- 
tively 126*982  and  126  "984.  Eight  determinations  of  the  direct  ratio 
between  silver  and  iodine,  weighed  separately,  gave  in  mean  126*987. 
Five  determinations  of  the  ratio  I :  Agl>gave  126*983,  and  four  of  the 
ratio  Ag :  Agl  gave  126989.  The  average  of  all  six  series  is 
1=126-985;  when  Ag- 107*93,  01  =  35-473,  and  Br  =  79*955.  The 
last  of  these  antecedent  values  was  checked  by  a  direct  comparison  of 
AgBr  with  AgCl,  and  the  mean  of  six  experiments  gave  Br  =  79*953. 
The  value  previously  found  by  Baxter  was  126*975  for  iodine,  and  the 
difference  is  partly  due  to  his  use,  in  the  later  investigation,  of  the 
new  figui-e  obtained  for  chlorine  by  Richards  and  Wells.  The  iodine 
work,  therefore,  is  confirmatory  of  the  latter. 

Nitrogen. — R.  W.  Gray,  in  a  preliminary  notice  {Proc,  1905,  21, 
156),  gives  the  results  of  his  experiments  upon  nitric  oxide.  Ten 
determinations  of  the  density  of  the  gas,  corrected  by  D.  Berthelot's 
formula,  give  a  molecular  weight  of  30*005,  whence  N=  14*005.  Six 
analyses  of  nitric  oxide,  effected  by  burning  finely-divided  nickel  in  it, 
gave  N  =  14*006.     The  investigation  was  to  be  continued  farther. 

Guye,  in  an  interesting  lecture  before  the  Chemical  Society  of 
Paris,*  has  given  a  complete  summary  of  the  researches  relative  to 
this  atomic  weight,  which  have  been  conducted  by  him  and  his 
associates  at  Geneva.  He  also  discusses,  somewhat  fully,  all  previous 
determinations  of  the  constant,  and  concludes,  mainly  from  the 
physical  evidence,  that  the  atomic  weight  of  nitrogen  is  not  far  from 
14*01,  and  that  the  value  14*04,  obtained  by  Stas,  is  no  longer 
tenable.  Going  still  farther,  he  reverses  the  ordinary  gravimetric 
ratios  from  which  the  accepted  atomic  weight  of  nitrogen  was  derived, 
and,  applying  to  them  the  new  value  for  N,  he  deduces  the  atomic 
weight  of  silver.  The  latter  is  thus  reduced  from  107*93  to  below 
107*89,  ranging  even  as  low  as  107-871.  For  these  low  values  Guye 
cites  much  confirmatory  evidence,  which  is  not  to  be  lightly  dis- 
regarded.    To  this  |)oint  we  shall  recur  later. 

Potassium. — Atomic  weight  redetermined  by  Archibald  {Trans.  Roy. 
Soc.  Canada,  Heries  2,  10,  suction  iii,  p.  47)  through  analysis  of 
the  chloride.  Four  measurements  of  the  ratio  AgCl  :  KCl  gave  K  = 
39*139,  and  four  of  the  ratio  Ag:KCl  gave  39140;  when  Ag- 
107-93  and  CI  -  35-455.     If  CI  =  35*473,  then  K  becomes  39*122. 

*  bull.  Soc.  Chim.,  Aug.  6,  1905,  with  independent  pagination.  Compare 
Riobarda,  ttoc.  Amtr.  Phil.  Soc.,  1904,  43,  116. 


/Silicon. — W,  Becker  and  J.  Meyer  (Zeit.  anorg.  Chem.,  1905, 43,  251  ; 
46,  45)  have  determined  the  atomic  weight  of  silicon  by  conversion 
of  the  chloride  into  the  oxide.  Eight  determinations  were  made,  and, 
in  Slim,  46-82400  grams  of  SiCl^  gave  16*58236  grams  of  Si02.  Hence, 
with  CI  =  35-45,  Si  =  28-207.  With  the  Richards-Wells  value  for 
chlorine,  35-473,  Si  becomes  28-257.  Additional  determinations  by  a 
different  method  are  promised.  This  paper  is  preceded  by  an  essay  by 
Meyer  on  the  calculation  of  atomic  weights  (ibid.,  p.  242),  which 
deserves  careful  consideration. 

Strontium. — From  four  measurements  of  the  ratio  2Ag :  SrClj, 
Richards  (Proc.  Amer.  Acad.,  1905,  40,  603)  finds  Sr  =  87'661,  when 
Ag=  107*93  and  01  =  35-473.  This  confirms  the  earlier  value  derived 
by  Richards  from  experiments  upon  strontium  bromide. 

Tellurium. — Gallo  {Atli  Accad.  Lincei,  1905,  [v],  14,  23  and 
104)  have  determined  electrolytically  the  ratio  between  silver  and 
tellurium.  From  twelve  experiments,  in  mean,  Te=127"61,  when 
Ag=  107-93.  Incidentally  to  this  work,  as  a  check  upon  the  method 
employed,  four  comparisons  between  silver  and  copper  were  made. 
In  mean,  Cu  =  63-58. 

Thorium. — R.  J.  Meyer  and  Gumperz  {Ber.,  1905,  38,  817)  have 
attempted  to  separate  ordinary  thorium  into  fractions  of  different 
atomic  weight,  and  have  failed  to  verify  the  observations  of  Basker- 
ville.  The  fractions  obtained  by  various  processes  gave  atomic  weights 
varying  from  232*2  to  232*7,  values  which  are  essentially  identical 
with  that  given  in  the  table. 

From  the  foiegoing  summary  of  results,  it  becomes  evident  that 
a  far-reaching  series  of  changes  will  soon  be  needed  in  our  system  of 
atomic  weights.  A  change  in  chlorine  or  nitrogen  implies  many 
other  changes  in  the  table,  and  if  the  accepted  value  for  silver  should 
be  modified  the  alterations  would  be  most  sweeping.  The  atomic 
weights  of  silver,  chlorine,  and  bromine  enter  into  the  calculation  of 
nearly  all  other  atomic  weights,  and  form,  so  to  speak,  the  platform 
upon  which  the  entire  structure  stands. 

The  changes,  however,  which  are  suggested  at  present,  are  not  final. 
Work  is  in  progress  in  several  laboratories  which  may  confirm  or 
modify  many  of  the  accepted  values,  and  until  that  work  is  finished, 
at  least  so  far  as  the  fundamental  data  are  concerned,  it  is  wisest  for 
us  to  suspend  judgment  and  await  developments.  Were  we  to  recon- 
struct the  table  of  atomic  weights  on  the  basis  of  the  evidence  now 
before  us,  we  should  do  it  imperfectly,  and  a  new  revision  would  be 
demanded  next  year  or  the  year  after.  Confusion  would  inevitably 
follow.  Fortunately,  the  matter  is  not  urgent,  for  the  corrections 
which  now  seem  desirable  are  not  large,  and  the  existing  figures  are 
accurate  enough  for  all  ordinary  purposes.     We  therefore  recommend 


that  the  table  for  1905  be  continued  in  use  without  change  during 
1906,  even  although  some  modifications  are  theoretically  desirable.  A 
year  hence  we  shall  be  in  a  better  position  for  a  critical  adjustment  of 
the  date,  and  no  harm  can  follow  from  the  delay.  In  accordance  with 
the  expressed  wish  of  a  majority  of  the  larger  committee,  we  also 
recommend  that  the  table  based  upon  the  oxygen  standard  be  made 
official.  So  far  as  this  committee  is  concerned,  the  private  opinions  of 
its  members  will  be  subordinated  to  the  desires  of  the  majority,  and 
the  table  referred  to  hydrogen  will  no  longer  appear  as  a  part  of 
its  report. 

For  the  present,  a  few  suggestions  may  not  be  unacceptable,  which 
follow  from  an  examination  of  the  lecture  by  Guye.  Rayleigh,  Leduc, 
Guye,  Gray,  and  others,  from  their  studies  of  nitrogen  and  its  oxides, 
have  accumulated  a  mass  of  strong  evidence  in  favour  ot  a  lower 
value  for  nitrogen.  The  data  furnished  by  Stas,  on  the  other  hand, 
point  to  the  higher  value  which  has  heretofore  been  generally  adopted. 
Can  we  abandon  the  one  in  favour  of  the  other,  and  accept  the  new 
figure  without  reserve  ? 

On  behalf  of  the  new  figure  for  nitrogen,  we  must  admit  that  the 
determinations  are  remarkably  concordant,  and  that  they  rest  upon 
a  direct  comparison  of  the  element  with  oxygen.  The  Stas  values, 
with  their  confirmations  by  other  chemists,  are  also  very  concordant, 
but  they  are  indirect.  They  all  rest  primarily  upon  the  atomic  weights 
of  silver,  chlorine,  and  bromine,  and  these  were  connected  with  oxygen 
through  experiments  upon  chlorates  and  bromates.  Our  whole  system 
of  atomic  weights,  with  only  a  few  exceptions,  is  based  to-day 
upon  the  analyses  of  several  oxyhalogen  salts.  Their  accuracy  is 
assumed,  and  all  anomalies  which  appear  in  determinations  based  upon 
other  lines  of  research  are  commonly  ascribed  to  undiscovered  errors. 
The  assumption  may  be  sustained,  but  it  is  not  yet  beyond  the  reach 
of  criticism. 

Consider,  for  example,  the  well-known  ratio  Ag :  AgNOg  = 
100  :  1571 49.  If  Ag  =  107-93,  as  determined  through  the  analyses  of 
chlorates  and  bromates,  then  N  =  14037,  or  1404  as  given  in  our 
table.  If,  on  the  other  hand,  N  =  14009,  as  given  by  Guye,  Ag 
becomes  107*881.  The  diCFereme  between  the  two  values  for  silver 
evidently  represents  a  difference  in  our  methods  of  connecting  the 
element  with  oxygon,  the  latter  being  taken  ns  the  standai-d.  For 
each  method  strong  urgumontH  are  |)08siblo,  and  for  each  value  other 
corroborative  teHtimony  can  be  cited.  Neither  procedure  is  wholly 
free  from  objectionK,  and  the  final  concluMion,  therefore,  is  one  of 
uncertainty.  We  amnot  saft'ly  reject  either  line  of  evidence,  nor  can 
wo  accept  one  bh  surely  more  exact  than  the  other.  Concordant 
values  for  nilver  can  bo  derived  from  either  method  of  di.scus8ion,  as 


Guye  has  shown,  and    through   them  the  entire   system   of   atomic 
weights  is  affected. 

In  this  condition  of  affairs,  the  position  of  the  committee  can  only 
be  one  of  conservatism.  It  is  better  to  retain  the  table  we  have  until 
at  least  some  of  the  doubts  which  now  affect  it  have  been  eliminated. 
It  seems  to  be  essential  that  the  foundations  of  the  atomic  weight 
table  should  be  both  broadened  and  strengthened,  and  that  new  lines 
of  research  connecting  the  fundamental  values  with  oxygen  shall  be 
investigated.  Some  work  of  this  kind  is  already  promised  from  the 
laboratory  of  Harvard  University,  to  be  carried  out  by  Richards  and 
his  colleagues,  but  that  need  not  exclude  other  activities.  It  is  to  be 
hoped  that  a  number  of  investigators  may  take  up  the  consideration 
of  this  problem,  and  that  the  methods  of  attack  upon  it  may  be 
multiplied.  The  careful  study  of  such  baits  as  the  sulphates,  carbon- 
ates, and  nitrates  might  perhaps  be  profitable.  Whether  the  organic 
salts  of  silver  could  be  utilised  for  good  atomic  weight  determinations 
is  still  uncertain. 

F.  W.  Clarke. 

Henri  Moissan. 

ELarl  Seubert. 

T.  E.  Thorpe. 
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International  Atomic    Weights. 


0  =  16. 


Aluminium  Al 

Antimony Sb 

Argon    A 

Arsenic     As 

B<arium Ba 

Bismuth Bi 

Boron    B 

Bromine    \ Br 

Cadmium Cd 

Ctesium Cs 

Calcium Ca 

Carbon  C 

Cerium Ce 

Chlorine    CI 

Chromium    Or 

Cobalt  Co 

Columbium Cb 

Copiwr  Cu 

Erbium Er 

Fluorine    F 

Gadolinium Gd 

Gallium    Ga 

Germanium  Ge 

Glucinum ...  01 

Gold An 

Helium He 

Hydrogen H 

Indium In 

Iodine  I 

Iridium If 

Iron  Fe 

Kryptou    Kr 

Lanthanum La 

Lead  Pb 

Lithium Li 

MagneMium Mg 

Mangfincaa Mn 

Mercury    Kg 

Molylxlerium    Mo 


27 

1 

120 

2 

39 

9 

75 

0 

137 

4 

208 

5 

11 

79 

96 

112 

4 

132 

9 

40 

1 

12 

00 

140 

25 

35 

45 

52 

1 

59-0 

94 

63-6 

166 

19 

156 

70 

72-5 

9  1 

197-2 

4 

1-008 

115 

126-97 

1930 

55-9 

81-8 

138-9 

206-9 

7-03 

24-36 

65-0 

200-0 

96 

0 

0  =  16. 

Neodymium Nd  1436 

Neon Ne  20 

Nickel  Ni  58-7 

Nitrogen  N  14-04 

Osmium    Os  191 

Oxygen 0  16-00 

Palladium Pd  106-5 

Phosphorus  P  31-0 

Platinum Pt  194  8 

Potassium K  39-15 

Praseodymium Pr  140-5 

Radium ..  Rd  225 

Rhodium  Kh  103-0 

Rubidium Rb  85-5 

Ruthenium  Ru  101-7 

Samarium Sm  150*3 

Scandium Sc  44-1 

Selenium Se         79-2 

Silicon  Si  28-4 

Silver    Ag  107*93 

Sodium Na        2305 

Strontium     Sr         87-6 

Sulphur    S  32-06 

Tantalum Ta  183 

Tellurium  To  1276 

Terbium    Tb  160 

Thallium  Tl  2041 

Thorium   Th  2325 

Thulium   Tm  171 

Tin    Sn  119-0 

Titanium  Ti         48-1 

Tungsten  W  184 

Uranium  U  2385 

Vanadium V  51*2 

Xonon   Xp  128 

Ytterbium    Yb  173*0 

Yttrium    Yt        89-0 

Zinc  Zn         65-4 

Zirconium  ...  Zr         90'6 
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Of  the  following  papers,  those  marked  *  were  read  : 

*1.  "  The  refractive  indices  of  crystallising  solutions  with  especial 
reference  to  the  passage  from  the  metastahle  to  the  labile 
condition."     By  Henry  Alexander  Miers  and  Florence  Isaac. 

The  authors  found  that  the  refractive  index  of  a  strong  solution  of 
sodium  nitrate,  measured  at  intervals  while  the  liquid  cools,  rises  to  a 
maximum  value  and  then  falls,  crystals  appearing  before  the  maximum 
is  reached.  If  the  solution  is  stirred  during  the  process,  the  fall  is  very 
rapid  and  is  accompanied  by  a  profuse  shower  of  crystals.  Other 
solutions  (for  example,  alum,  sodium  chlorate,  sodium  thiosulphate, 
ammonium  oxalate)  behave  in  the  same  way.  There  are  always  two 
periods  of  crystallisation  :  a  first,  in  which  a  few  crystals  are  growing 
gradually  ;  a  second,  in  which  many  crystals  appear  spontaneously  ;  so 
that  in  the  latter  the  increase  of  index  due  to  cooling  is  more  tlxan 
compensated  by  the  decrease  due  to  weakening  of  the  solution.  The 
authors  regard  these  as  being  undoubtedly  the  metastable  and  labile 
states.  This  view  is  contirmed  by  the  behaviour  of  the  same  solutions 
enclosed  in  sealed  tubes  and  shaken  continuously  ;  if  the  salt  is  com- 
pletely dissolved,  they  cannot  be  made  to  crystallise  until  they  have 
assumed  a  temperature  corresponding  to  the  maximum  refractive 
index.  By  means  of  auxiliary  experiments,  the  refractive  indices  are 
interpreted  as  concentrations,  and  each  series  of  observations  is 
expressed  as  a  curve  with  concentrations  for  ordiuates  and  indices  for 
abscissa? ;  the  maximum  points  of  the  curve  lie  on  a  new  curve,  the 
**  supersolubility  curve  "  denoting  the  limit  between  the  metastable  and 
labile  conditions ;  the  same  curve  is  given  by  the  temperatures  at 
which  different  solutions  yield  crystals  when  shaken  in  sealed  tubes ; 
it  shows  the  highest  temperature  at  which  any  given  supersaturated 
solution  can  crystallise  spontaneously.  It  is  necessary  in  the  case 
of  sodium  chlorate  to  employ  friction  as  well  as  motion,  by  enclosing 
some  insoluble  substance  in  the  tube,  in  order  to  make  the  crystals 
appear  as  soon  as  the  supersolubility  curve  is  reached. 

In  the  experiments  in  open  vessels,  the  refractive  index  is  measured 
by  means  of  a  totally  reflecting  glass  prism  immersed  in  the  liquid  ; 
the  crystals  which  appear  before  the  labile  state  is  reached  are  doubt- 
less introduced  with  the  dust  of  the  air,  or  are  due  to  evaporation 
and  cooling  at  the  edges  and  surface  of  the  liquid,  which  reduces  the 
solution  locally  to  the  labile  state. 
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Discussion. 

Dr.  TuTTON  said  that  it  appeared  to  him  that  these  interesting  experi- 
ments lead  to  two  important  results.  Firstly,  that  determinations  of 
the  refractive  index  of  highly  concentrated  solutions  afford  valuable 
indications  of  the  limits  of  the  so-called  "  labile  "  and  "  metastable  " 
conditions,  and  a  new  means  of  exploring  the  region  of  supersatura- 
tion.  Secondly,  that  this  new  method  of  research  may  be  of  value  in 
cases  of  dimorphism,  where  one  of  the  forms  only  is  commonly  obtained, 
by  throwing  some  light  on  the  reasons  for  the  predisposition  to 
crystallise  in  that  particular  form  rather  than  in  the  other. 

Sir  William  Ramsay  asked  whether  Professor  Miers  had  made  any 
experiments  on  the  condition  of  water  cooled  to  below  4°  from  a  high 
temperature,  and  produced  from  melted  ice,  but  not  allowed  to  rise 
above  4°.  Experiments  made  by  Mr.  Wilsmore  in  his  laboratory  had 
failed  to  show  any  difference  in  density  of  different  specimens  of 
water  thus  prepared  ;  but  he  understood  that  Dr.  Chichester  Bell  had 
been  successful  in  detecting  different  values  for  y,  the  ratio  of  the 
specific  heats  at  constant  volume  and  constant  pressure,  in  two  such 
specimens  of  water ;  y  was  determined  by  an  acoustical  method. 

Mr.  Pickering  said  that  the  authors  should  be  congratulated  on 
having  obtained  a  method  of  studying  solutions  at  that  critical  period 
of  their  existence  when  crystallisation  is  occurring,  and  he  suggested 
that  it  might  be  of  advantage  to  study  pure  liquids  in  the  same  way. 

In  reply  to  a  question  from  Prof.  Armstrong,  Prof.  MiEiis  said  that 
the  experiments  reveal  a  state  of  the  solution  in  which  a  sudden  access 
of  spontaneous  crystallisation  occurs,  and  this  condition  is  indicated 
by  the  term  "  labile."  He  hoped  to  extend  the  experiments  to  water 
and  other  pure  substances. 

•2.  "The  eflfect  of  constitution  on  the  rotatory  power  of  optically 
active  nitrogen  compounds.  Part  I."  By  Mary  Beatrice 
Thomas  and  Humphrey  Owen  Jones. 

TIjo  resolution  of  a  set  of  optically  active  nitrogen  compounds  and 
the  examination  of  the  rotatory  power  of  their  salts  in  dilute  acjueous 
solution  have  l>ooii  maile  in  order  to  find  the  rotatory  power  of  the 
ions.  This  pro|)orty  of  the  ions  is  froo  from  many  of  the  disturbing 
influonccH  such  as  molecular  association  and  nature  of  solvent,  which 
afTocL  th<!  rotatory  power  of  non-electrolytes,  and  render  comparable 
reHuIls  HO  ditlicult  to  obtain  with  this  class  of  compound. 

UelationH  botwoon  rotatory  power  and  constitution  ought  therefore 
to  become  more  evident  in  the  case  of  ions  than  of  complete  molecules. 
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Two  homologous  series,  each  consisting  of  five  compounds,  were 
chosen  for  examination  ;  in  one  series,  three  of  the  hy<h"Ogen  atoms  in 
the  ammonium  ion  are  replaced  by  the  phenyl,  methyl,  and  allyl 
groups,  whilst  the  fourth  atom  of  hydrogen  is  replaced  successively  by 
the  ethyl,  w-propyl,  ?sopropyl,  tsobutyl,  and  isoamyl  groups ;  in  the 
other  series,  the  phenyl,  methyl,  and  benzyl  groups  are  present  with  the 
same  five  aliphatic  groups.  The  ethyl  compound  of  the  latter  series 
has  already  been  described  by  one  of  us,  and  Wedekind  has  resolved 
the  n-propyl  and  tsobutyl  compounds.  The  compouads  originally 
resolved  by  Pope  and  Peachey,  namely,  the  phenylbenzylmethylallyl- 
ammonium  salts,  fall  naturally  into  both  these  series. 

The  following  are  the  values  of  [M]d  for  the  ions  at  15^^  : 

Phenylmethylallyl  series.  Ethyl  16°,  w-propyl  106°,  i«opropyl  I  03°, 
wobutyl  55°,  isoamyl  18°,  benzyl  167°. 

Phenylmethyl benzyl  series.  Ethyl  19*4°,  ?i-propyl  299°,  isopropyl 
398°,  tsobutyl  323°,  woamyl  287°. 

In  all  cases  examined,  the  value  of  [M]o  for  the  basic  ion  is 
diminished  slightly  with  increasing  temperature  between  10°  and  50°. 

In  both  series  there  is  a  well-marked  maximum  of  rotatory 
power  at  the  second  member  of  the  series,  the  propyl  or  wopropyl 
compound ;  in  the  allyl  series,  the  rotatory  power  of  these  two  com- 
pounds is  almost  identical,  but  in  the  benzyl  series  the  propyl 
compound  occupies  quite  a  different  position. 

The  application  of  Guye's  hypothesis  to  the  case  of  nitrogen 
gives  an  expression  for  the  rotatory  power  of  the  compound  in  terms 
of  the  masses  of  the  substituting  groups  which  does  not  account  for 
the  lesults  in  an  entirely  satisfactory  manner. 

In  those  cases  where  the  active  iodide  could  be  recovered  its 
rotatory  power  was  examined  in  solution  in  alcohol  and  in  chloroform. 

The  rotatory  power  was  always  greater  in  chloroform  than  in 
alcohol,  and  the  iodides  invariably  underwent  racemisation  in  chloro- 
form solution  with  very  different  velocities. 

*3.  "  The  determination  of  available  plant  food  in  soil  by  the  use 
of  weak  acid  solvents."  By  Alfred  Daniel  Hall  and  Arthur 
Amos. 

The  authors  have  investigated  the  effect  of  repeating  the  attack  of 
weak  acid  solvents  on  soils  of  known  history  derived  from  the 
llothamsted  experimental  plots.  After  the  first  extraction,  the  soil  is 
washed  aud  again  extracted  with  the  same  solvent,  the  process  being 
repeated  several  times.  The  solvents  employed  were  water  charged 
with  carbon  dioxide  and  a  1  per  cent,  solution  of  citric  acid. 

The  first  exti-action  does  not  remove  the   whole  of  the  phosphoric 
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acid  capable  of  going  into  solution  in  the  given  solvent,  the  reaction  is 
a  reversible  one,  and  a  position  of  equilibrium  is  attained  between  the 
phosphoric  acid  in  solution  and  the  bases  in  the  soil. 

With  carbon  dioxide  and  water,  the  position  of  equilibrium  is 
approximately  constant  for  successive  extractions  and  is  characteristic 
of  the  manurial  history  of  the  soil.  With  dilute  citric  acid,  the 
phosphoric  acid  going  into  solution  falls  for  the  first  four  or  five 
extractions  and  then  becomes  approximately  constant.  In  the  case  of 
the  Rothamsted  soils,  which  have  been  continuously  manured  with 
superphosphate,  the  phosphoric  acid  going  into  solution  decreases 
logarithmically,  indicating  that  the  amount  dissolved  is  proportional  to 
the  active  mass  of  a  particular  compound  present  in  the  soil,  six-tenths 
of  which  become  dissolved  at  each  extraction.  The  total  quantity  of 
this  compound  is  equal  to  the  phosphoric  acid  supplied  as  manure 
during  the  last  50  years,  less  that  which  has  been  removed  in  the  crop. 
Soils  which  have  received  more  varied  compounds  of  phosphoric  acid 
as  manure  do  not  show  the  same  regular  decrement  in  the  amounts 
passing  into  solution,  indicating  the  presence  in  the  soil  of  a  number  of 
compounds  of  phosphoric  acid  of  differing  solubility. 

The  investigation  lends  no  support  to  the  theory  that  all  soils 
establish  in  the  soil  water  a  solution  of  phosphoric  acid  of  approxi- 
mately the  same  composition  and  independent  of  the  fertilisers  the  soil 
receives. 

Discussion. 

Dr.  Dyek  said  the  paper  was  one  of  much  interest ;  for  whilst  in 
his  original  examination  of  these  soils  he  had,  by  one  extraction  only 
with  citric  acid,  found  in  the  surface  soil  the  greater  part  of  the 
calculated  accumulation  of  phosphoric  acid  due  to  the  manuring,  the 
authors  had  now,  by  their  supplementary  extractions  with  the  same 
reagent,  discovered  the  remainder  almost  with  the  accuracy  of  an 
accountant's  balance  sheet — except  in  the  case  of  the  dunged  plots. 
In  three  cases,  the  earlier  investigation  showed  that  some  of  the 
phosphoric  acid  had  gone  down  into  the  lower  depths  of  the  subsoil, 
and,  furthermore,  the  actual  quantity  of  phosphoric  acid  added  in  the 
dung  could  only  be  vaguely  guessed.  It  was  satisfactory  to  hear  that 
the  authors  still  considered  that  for  practical  analytical  purposes  one 
extraction  sufficed. 

Mr.  PiCKEBiNG  asked  whether  the  influence  of  the  volume  of  solution 
used — which  would  mean  a  variation  in  the  pro[)ortiona  of  citric  acid 
to  soil — had  been  investigated,  also  whether  the  effect  of  pulverisation 
of  the  soil  had  been  examined,  for  he  had  found  that  the  amount  of 
potash  and  iron  diHsolved  by  citric  acid  from  a  soil  depended  largely  on 
the  degree  <>f  fnKiuMH  f  <.  which  the  soil  had  been  reduced. 
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In  reply,  Mr.  Hall  said  that  in  all  cases  the  amount  of  citric  acid 
solution  had  been  kept  constant,  1  litre  to  100  grams  of  the  soil.  Soil 
which  passed  the  3  mm.  sieve  was  used  without  any  grinding,  but 
as  there  were  other  reasons  for  supposing  that  the  soil  phosphates 
were  almost  wholly  found  on  the  outside  of  the  soil  particles,  grinding 
should  not  make  much  difference  to  the  phosphoric  acid  results. 


*4.  "The  action  of  ammonia  and  amines  on  diazobenzene  picrate." 
By  Oswald  Silberrad  and  Godfrey  Rotter. 

When  diazobenzene  picrate  is  acted  on  by  ammonia  gas,  it  rapidly 
loses  the  characteristics  of  a  diazo-salt  and  forms  a  dark  red  product. 

Two  possibilities  presented  themselves,  namely :  ( 1 )  the  formation 
of  ammonium  picrate,  accompanied  by  further  reactions  between  the 
diazo-complex  and  the  excess  of  ammonia  ;  (2)  an  intramolecular  trans- 
formation of  the  diazo-picrate  to  trinitrobenzeneazophenol,  somewhat 
analogous  to  the  diazoaminobenzene  transformation. 

The  intense  red  colour  of  the  product  appeared  to  lend  some  pro- 
bability to  the  latter  assumption,  but  an  examination  of  the  reaction 
completely  disproved  the  presence  of  azo-compounds.  The  products 
proved  to  consist  mainly  of  ammonium  picrate,  and  diphenylamine, 
aniline,  and  phenol  were  also  detected.  Thus,  the  course  of  the  reaction 
is  evidently  represented  by  the  equations:  20gH5'N2*0*CgH2(NOo)3-f- 
3NH3  =  (CeH5N2),NH  +  2NH,-0-C,H4NOo)3  ;  (C,H5N«)2NH  = 
(0,H5)2NH  +  2N2;  (CeH5N2)2NH  +  H^O  =  CeH,-NH3  +  C^H^-OH  + 
2N2. 

Other  compounds  occurred  in  small  quantities  as  the  result  of 
secondary  reactions.  When  treated  with  aniline,  diazobenzene  picrate 
gives  rise  to  aniline  picrate  and  aminoazobenzene ;  the  latter  compound 
evidently  resulted  from  a  transformation  of  diazoaminobenzene  ;  thus,  in 
this  case,  the  reaction  takes  place  as  follows  :  C^H5'N2*0*CgH2(N0.2)3  + 
2CeH5-NH2  =  CeH5-N2-NH-C«H,  +  C,H,-NH3-0-CeH2(N02)3. 

Discussion. 

Dr.  Morgan  stated  that  in  conjunction  with  Mr.  Wootton  he  had 
studied  the  picrates  of  diazo-eompounds,  and  especially  the  stable 
product  derived  from  p-aminobenzanilide  (see  p.  23).  This  compound 
was  precipitated  even  in  strongly  acid  solution  and  was,  therefore,  in 
all  probability  a  diazonium  derivative.  They  had  not  detected 
ayn-  and  a/tfi-isomerism  in  this  series.  It  would  be  interesting  to 
know  whether  the  more  explosive  diazobenzene  picrate  was  a  diazo- 
compound  or  a  diazonium  salt. 

In  reply,  Dr.  Silberrad  said  that   the  comparative   stability  of 
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diazobenzene  picrate  was  remarkable  considering  its  constitution,  but, 
nevertheless,  he  regarded  it  as  a  true  diazonium  salt.  Under  these 
conditions,  it  seemed  improbable  that  syn-  and  «?i<i-derivatives  could 
be  prepared,  which  was  in  accord  with  Dr.  Morgan's  observations  on 
similar  compounds. 


*5.  "  The  preparation  of  bistriazobenzene." 
By  Oswald  Silberrad  and  Bertram  James  Smart. 

The  explosive  properties  of  bistriazobenzene  have  hitherto  pre- 
cluded the  verification  of  its  composition  by  analysis ;  for  this  reason, 
a  reinvestigation  of  the  compound  has  been  undertaken,  and  at  the 
same  time  the  method  for  its  preparation  has  been  somewhat  modified. 

Griess  (Ber.,  1888,  21,  1559)  took  the  oxamic  acid  of  ^^-phenylene- 
diamine  as  the  starting  point  for  the  preparation  of  this  compound ;  in 
the  present  work,  however,  it  has  been  found  advantageous  to  proceed 
from  ^>aminoacetanilide.  The  successive  steps  of  the  preparation  are 
seen  from  the  following  series  of  intermediate  products  :  j^aminoacet- 
anilidc,  acetyl-p-aminodiazobenzene  perbromide,  jo-aminotriazobenzene, 
^-triazodiazobenzene  perbromide,  bistriazobenzene. 

Aceiyl-^-aminodiazobenzeneperbromide,  CHg'CO'NH'CgH^'NgBrg, 
crystallises  in  small,  yellow  plates  (m.  p.  126°)  with  decomposition. 

■^-Aminotriazohenzene,  NHj'CgH^'Ng,  was  prepared  by  the  hydrolysis 
of  acetyl -/>-aminotriazobenzeue  with  caustic  potash,  previously  un- 
successfully attempted  by  Rupe  and  von  Majewski  {Ber.,  1900,  33, 
3406). 

Bistriazobenzene,  Ng'CgH^'Ng  (m.  p.  83°)  explodes  on  heating  ;  its 
analysis  was,  however,  successfully  carried  out  under  diminished  pres- 
sure, and  gave  results  which  agreed  with  the  above  formula. 


Discussion. 

Dr.  FoBSTER  inquired  whether  />-bi8triazobenzone  has  a  distinctive 
odour,  because  he  had  noticed  that  ?n-  and  ;;-nitroj)honylazoimideshave 
u  faint  odour  of  aniso,  which  is  more  marked  in  the  casts  of  ;)-tolyl- 
azoimide  and /»-chloroj)heny]azoimide,  whilst  in  the  case  of  p-mothoxy- 
phenylnzoimide  the  odour  is  comparable  with  that  of  anethole  itself, 
being  less  sweet  and  more  pungent  than  tlio  perfume  of  the  la'st- 
nanuMl  Hubstanco.  Curiously  enough,  o-nitroplieuylazoimido  is 
odour]  esH. 

■  In  reply,  Dr.  Hilbkrhai)  naid  that  ho  had  noticed  an  anise-like 
odour,  but  conHiderod  the  siiioll  more  similar  to  that  of  a  nitro- 
coni{)Ound,  and  suggested  that  this  might  be  regarded  as  an  argumoitt 
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in  favour  of  the  formula  -N<^  '     for   nitro-derivatives   analogous  to 

N 
II 

N 


N 
-N<:^ii  of  triazo-compounds 


•6.  "Gradual  decomposition  of  ethyl  diazoacetate." 
By  Oswald  Silberrad  and  Charles  Smart  Roy. 

When  ethyl  diazoacetate  is  exposed  to  light  at  the  ordinary  tempera- 
ture, a  gradual  evolution  of  nitrogen  occurs,  and  after  the  space  of 
several  years,  thick,  colourless,  rhombic  crystals  resembling  cane  sugar 
gradually  make  their  appearance.  On  examination,  this  compound 
proved  to  be  the  triethyl  ester  of  4  : 5-dihydro-3  :  4  : 5-pyrazoletricarb- 
oxylic  acid. 

Subsequent  work  showed  that  the  same  compound  can  readily  bo  pro- 
duced by  waiming  ethyl  diazoacetate  with  copper  dust.  In  both  cases, 
the  reaction  is  evidently  due  to  the  intermediate  formation  of  fumaric 
or  maleic  esters. 

This  view  is  confirmed  by  the  work  of  Buchner  and  Witter,  who 
prepared  the  trimethyl  ester  by  the  action  of  the  corresponding  ester 
of  fumaric  or  maleic  acid  on  methyl  diazoacetate  (Ayinalen,  1895, 
273,  239). 

*7.    "  Studies  on  nitrogen  iodide.     III.     The  action  of  methyl  and 
benzyl  iodides."    By  Oswald  Silberrad  and  Bertram  James  Smart. 

The  action  of  methyl  iodide. — Previous  experiments  by  Stahlschmidt 
{Poggendorff's  Ann.,  1863,  119,  421)  on  the  interaction  of  nitrogen 
iodide  with  methyl  iodide  led  him  to  represent  the  reaction  by  the 
following  equation  :  2NI3  +  6CH3T  =  N(CH3) J^  +  NH J  +  2CHI3. 
Since  the  formula  here  assumed  for  nitrogen  iodide  is  not  in  accord 
with  that  proved  by  Ohattaway  {Proc,  1899,  17,  20;  Amer. 
Cfiem.  Soc.f  1900,  23,  363,  &c.),  or  with  the  constitution  NIgINH3, 
established  by  one  of  the  authors  (Silberrad,  Trans.,  1905,  87,  55  and 
66),  renewed  experiments  have  been  carried  out  on  the  above  reaction. 
The  formation  of  tetramethylammonium  pentaiodide  as  observed  by 
Stahlschmidt  was  confirmed  in  the  present  work,  and  its  nature 
established  by  its  preparation  from  tetramethylammonium  iodide  and 
iodine.  Iodoform  was  not,  however,  as  he  believed,  a  product  of  the 
reaction  between  nitrogen  iodide  and  methyl  iodide,  but  resulted  from 
the  alcohol,  present  in  his  experiments.  In  the  present  work,  alcohol 
was  excluded  ;  the  nitrogen  iodide  was  prepared  from  ammonia  and 
iodine  chloride  and  was  allowed  to  react  with  excess  of  methyl  iodide 
under  water.     The  products  found  were  tetramethylammonium  penta- 
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iodide,  ammonium  iodide  and  iodate,  and  free  iodine.  The  quantities 
of  all  these  products  were  determined  and  the  reaction  was  proved  to 
proceed  almost  quantitatively  according  to  the  following  equation : 

6N2H3I3  +  24CH3I  +  SHgO  =  6N(CH3)  J5  +  5NH4I  +  3I2  +  NH^-IOg. 

No  compounds  corresponding  to  Stahlschmidt's  di-iodomethylamine  or 
butyric  acid  were  produced. 

Action  of  benzyl  iodide. — This  iodide  was  found  to  react  readily  with 
moist  nitrogen  iodide.  The  nature  of  products,  however,  depends  on 
the  proportion  of  benzyl  iodide  taken,  bright  green  or  garnet-red 
crystals  being  deposited  according  to  the  conditions  of  the  experiment. 
These  proved  both  to  be  periodides  of  tribenzylamine. 

Tribenz7jlammonium  pentaiodide,  lS{(j.j^>.)^l^,  which  forms  bright 
green  crystals  melting  at  121 — 122°  is  sparingly  soluble  in  alcohol,  and 
undergoes  a  slight  decomposition  on  recrystallisation. 

Trihenzylammonium  di-iodide,  N(OyHi^)3Hl2,  crystallises  in  garnet- 
red  prisms  melting  at  115 — 116°;  it  dissolves  more  readily  in  alcohol 
than  the  pentaiodide,  and  can  be  more  easily  obtained  in  the  crystalline 
condition. 

The  pentaiodide  can  be  readily  converted  to  the  red  di-iodide  by  the 
partial  abstraction  of  its  iodine  by  shaking  with  potassium  iodide 
solution.  Conversely,  the  di-iodide  can  be  converted  into  pentaiodide 
by  treatment  with  alcoholic  iodine.  Both  compounds  can  also  be 
obtained  direct  from  tribenzylamine  by  the  addition  of  the  required 
quantity  of  iodine  to  the  iodide  of  the  base. 


*8.  "Action  of  bromine  on  benzeneazo-o-nitrophenol." 
By  John  Theodore  Hewitt  and  Norman  Walker. 

By  the  action  of  bromine  on  4-benzeneazo-2-nitrophenol  in  presence 
of  glacial  acetic  acid  and  fused  sodium  acetate,  the  6-hydrogen  atom  is 
replaced.  The  constitution  of  the  resulting  compound,  which  when 
pure  melts  at  154*5 — 155°,  was  confirmed  by  fission  with  excess  of 
fuming  nitric  acid.  The  resulting  p-nitrophenyldiazoniuni  nitrate  was 
isolated  by  conversion  into  ;>-nitrobenzeneazo-/3-naphthol,  whilst  1"5 
grams  of  2-bromo-4  : 6-dinitrophenol,  melting  before  puritication  at  116° 
(uncorr.),  were  obtained  instead  of  the  theoroticAl  amount  of  1*6  grams 
from  2  grams  of  the  azophenol.  Korner  gives  the  molting  point  of 
broino<linitrophonol  as  11H'\ 

The  following  dorivativoH  of  benzenoazobromonitrophenol  havo  been 
analysed  :  iodivm,  and  jjotaatium  suits,  acetyl  derivative  (m.  p.  137°), 
and  benzoyl  derivative  (m.  p.  131°).  4-p-7Wtteneazo-2'nitro-G-broino- 
p/i»nol  waH  prepared  in  a  similar  manner  from  ^>-tolueueazouitruphenol ; 
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it  melts  at  161°.  Fuming  nitric  acid  furnishes  2-bromo-4  : 6-dinitro- 
phenol  as  a  product  of  fission  ;  its  acetyl  derivative  melts  at  1 24°,  the 
benzoyl  derivative  at  129°. 

*9.  "The  condensation  of  dimethyldihydroresorcin  and  of  chloro- 
ketodimethyltetrahydrobenzene  with  primary  amines.  Part  I. 
Monoamines,  ammonia,  aniline,  and  ;>toluidine."   By  Paul  Haas. 

Dimethyldihydroresorcin  reacts  with  ketonic  reagents  as  a  diketone ; 
in  most  of  its  other  reactions,  however,  it  behaves  as  a  hydroxyketone 

having  the  formula  CMe^^pu" _fi/.^CH.  In  this  form,  it  con- 
denses with  a  single  molecule  of  a  primary  amine  by  the  elimination 
of  water  between  the  hydroxyl  group  and  the  amino-hydrogen,  giving 
rise  to  a  secondary  amine.  This  replacement  of  the  hydroxyl  group 
by  a  basic  group  -NHR  caused  the  remaining  ketonic  oxygen  to 
become  hydroxylic,  as  shown  by  the  fact  that  the  new  substance  gives 
a  colour  reaction  with  ferric  chloride  and  does  not  react  with  ketonic 
reagents  ;  when,  however,  the  basic  substituting  group  is  rendered 
more  acid  by  acetylation,  the  resulting  compound  no  longer  gives  any 
coloration  with  ferric  chloride  and  condenses  with  semiearbazide, 
showing  that  the  oxygen  atom  has  become  ketonic. 

Chloroketodiraethyltetrahydro  benzene,  unlike  dimethyldihydro- 
resorcin, reacts  at  once  with  two  molecules  of  a  primary  amine,  giving 
rise   to   the   hydrochloride  of   a  mixed    secondary  and   tertiary  base 

having    the   formula  CMe2<^^2^^^^^?>CH.    Bases  of  this  type 

may  also  be  prepared  by  condensing  the  mono-substituted  derivatives, 
obtained  by  the  action  of  dimethyldihydroresorcin  on  the  amine, 
with  a  second  molecule  of  the  same  amine  in  the  presence  of  zinc 
chloride. 


10.  "  Silicon  researches.     Part  X.     Silicon  thiocyanate." 
By  J.  Emerson  Eeynolds. 

The  author  found  that  silicon  thiocyanate,  Si(SCN)4,  is  best  pre- 
pared by  prolonged  digestion  of  pure  lead  thiocyanate  in  a  benzene 
solution  of  silicon  tetrachloride.  An  excess  of  the  lead  salt  must  be 
used,  as  the  latter  exchanges  but  one  of  its  two  thiocyauogen  groups  for 
chlorine,  forming  the  yellow,  crystalline  compound  PbCl(SCN),  silicon 
thiocyanate  remaining  in  solution.  The  latter  compound  is  obtained 
in  fine  white  crystals,  when  most  of  the  benzene  is  removed  by  distil- 
lation ;  but  if  any  moisture  is  present  the  crystals  become  yellow 
owing  to  decomposition.     This  method  of  preparing  the  thiocyanate 
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gives  a  much  better  product  than  Miquel's  (^nji.  Chim.  Phys.,  1877, 
[v],  11,  343),  in  which  the  materials  are  heated  to  about  400°,  as  in 
this  investigator's  process  charring  results,  and  an  impure  substance  is 
obtained. 

The  pure  thiocyanate  melts  at  143'8°  (corr.)  and  boils  at  314-2° 
(corr.),  distilling  without  decomposition. 

The  chief  interest  attaches  to  the  constitution  of  the  compound,  as 
the  somewhat  analogous  pliosphorus  "  tri thiocyanate  "  has  been  shown 
by  A.  E.  Dixon  {Trans.,  1901,  79,  541)  to  exhibit  "a  form  of 
tautomerism,"  in  some  ca'-es  acting  as  P(NCS)3  and  in  others  as 
P(SCN)3. 

The  author  has  compared  silicon  thiocyanate  with  the  phenylamide, 
Si(NH*CgH5)^,  described  in  Part  V  of  this  series  of  papers,  and  has 
examined  several  interactions  of  the  thiocyanate  with  aniline  and  other 
substances,  and  concludes  from  the  results  that  it  is  correctly  repre- 
sented by  the  expression  Si(SCN)^. 

11.  "  Halogen  derivatives  of  substituted  oxamides." 
By  Frederick  Daniel  Chattaway  and  William  Henry  Lewis. 

The  action  of  the  halogens  on  substituted  oxamides  has  been  little 
studied,  and  the  description  given  of  the  substances  foi-nied  is  not  very 
satisfactory,  as  the  crude  products  obtained  were  not  subjected  to  any 
process  of  purification.  The  action  of  chlorine  on  oxanilide  has  been 
studied  and  a  number  of  substituted  oxanilides  has  been  prepared  in 
a  simpler  way  in  order  to  compare  them  with  the  foregoing  products 

The  usual  product  of  the  chlorination  of  oxanilide  is  a  mixture  of 
«-di-j9-(hlorophenyloxamide  and  of  its  sdichloroaniino-deiivative. 

When  aniline  or  a  substituted  aniline  is  heated  with  ethyl  oxahite,  a 
symmetrical  disubstituted  oxamide  on  the  ethyl  ester  of  a  sub^stituted 
oxamic  acid  is  formed  according  as  the  aniline  or  the  ethyl  oxalate  is 
in  excess. 

The  symmetrical  chlorophenyloxamides,  which  are  almost  insoluble 
in  ordinary  solvents,  crystallise  well  from  nitrobenzene,  in  which  on 
beating  they  readily  dissolve. 

The  following  compounds  were  described  :  &-di-T^-chloi'op/ieni/l- 
oxodichloroaviide,  colourless  rhombs  (m.  p.  1 69°) ;  ethyl  ^-chloro- 
p/ienyloxai/uile,  colourless  plates  (m,  p.  155°) ;  p  chlorophenyloxamide, 
colourle.-*8  needles  (m.  p.  241°);  s-dip-chlorojihetiyloxamide,  colourless, 
thin  plates  (m.  p.  288°) ;  elhyl  2  :  i-dichloroji/innyloxavutte,  colourless, 
hair-liko  prinmH  (m.  p.  119°);  2  :  i-dicfUorophenyloxamide,  co\onv\o»s, 
bair-iike  crystals  (m.  p.  234°) ;  H-di-2  :  ^-diddorophenyluxainide,  colour- 
less, Hlonder  prismH  (ui.  p.  276°)  ;  H-dimethyloxodic/doroami(le,<io\onv\os9, 
slender  prisms  (in.  p.  37^) ;  a-diel/iyloxodic/doroamide,  pule  yellow,  viscid 
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liquid  which  decomposes  on  heating ;  s-dimethi/loxodibromoamide,  pale 
yellow,  flattened  prisms  (ra.  p.  95°) ;  s-dietht/loxodihromoaviide,  pale 
yellow  plates  (m.  p.  82°). 


12.  "  Menthyl    benzenesulphonate    and    menthyl    naphthalene-/8- 
sulphonate."     By  Thomas  Stewart  Patterson  and  John  Frew. 

Menthyl  benzenesulphonate  and  menthyl  naphthalene-/?-sulphonate 
have  been  prepared  by  the  pyridine  method.  The  former  crystallises 
from  alcohol  in  silky  needles  melting  at  80°,  the  latter  separates  from 
alcohol  in  solid,  opaque  crystals  melting  at  114 — 114"5°.  The  com- 
pounds themselves  decompose  on  continued  heating  at  or  above  the 
melting  point,  so  that  their  rotations  have  been  determined  in  ethyl 
alcohol,  benzene,  and  nitrobenzene.  The  chief  points  of  interest  are  as 
follows  :  (1)  there  is  considerable  variation  of  rotation  with  change  of 
solvent.  (2)  The  values  of  [M]^  for  the  /3-naphthalene  compound  are 
consistently  lower  than  for  the  benzenesulphonate  in  a  given  solvent. 
(3)  The  solvents,  however,  do  not  exert  proportionate  influences  on  the 
rotations  of  the  two  compounds.  (4)  Menthyl  benzenesulphonate  has  a 
lower  molecular  rotation  than  menthyl  benzoate  by  about  56°,  and 
menthyl  naphthalene-^-sulphonate  a  lower  rotation  than  menthyl 
/3-naphthoate  by  about  113°.  (5)  As  regards  the  influence  of  tempera- 
ture change  on  the  rotations  of  these  compounds  in  solution,  it  was 
found  that  the  greater  the  rotation  produced  by  a  solvent  the  more 
rapid  was  its  diminution  with  rise  of  temperature.  The  molecular 
rotations  in  dilute  solution  seem  to  tend  at  higher  temperatures 
towards  a  common  value  of  about  -  170°. 


13.  "Some    reactions    and    new    compounds    of    fluorine."     By 
Edmund  Brydges  Rudhall  Frideaux. 

The  fluorine  was  prepared  by  the  electrolysis  of  anhydrous  hydrogen 
fluoride  contained  in  a  copper  vessel  (Moissan,  "  Le  Fluor  et  ses 
Composes  ").  In  every  case  when  the  gas  was  analysed  it  was  found 
to  contain  oxygen,  and  special  experiments  proved  that  this  oxygen 
was  produced  at  the  anode  even  after  the  current  had  passed  for  a 
considerable  time. 

Liquid  fluorine  has  no  solvent  or  chemical  action  on  iodine.  The 
colourless  iodine  fluoride  was  analysed  by  a  volumetric  method,  and 
four  concordant  percentages  of  iodine  confirmed  the  formula  IF^ 
established  by  Moissan  {Compt.  rend.,  1902, 135,  563)  from  the  results 
of  gravimetric  analysis. 

Bromine  fluoride  was  prepared  for  the  first  time ;  analyses  carried 
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out  by  a  gravimetric  method  led  to  the  formula  BrFg.  Liquid  fluorine 
has  neither  solvent  nor  chemical  action  on  solid  bromine. 

Gaseous  fluorides  of  selenium  and  tellurium  were  prepared  by  the 
direct  combination  of  the  elements  in  the  cold.  The  formulae  of  these 
gases  were  proved  to  be  SeF^j  and  TeFg  by  determinations  of  their 
densities.  Analysis  of  TeFg  also  showed  it  to  have  this  formula. 
These  gases  are  colourless  and  easily  condensable  by  moderate  cold  or 
pressure  to  white,  crystalline  solids  and  colourless  liquids  respectively. 
Tellurium  hexafluoride  has  an  unpleasant  odour  and  decomposes  water 
slowly  at  15°  ;  selenium  hexafluoride  does  not  decompose  water  at  15°. 

The  vapour  pressure  curve  of  SFg  was  determined  for  comparison 
with  those  of  SeFg  and  TeFg.  The  three  curves  resemble  one  another 
closely.  In  the  case  of  SFg  and  SeFg,  the  melting  points  lie  above  the 
temperatures  at  which  the  vapour  over  the  solid  attains  a  pressure  of 
760  mm.,  whilst  in  the  case  of  TeFg  the  melting  point  lies  just  below 
the  boiling  point.  The  critical  temperatures  of  the  liquefied  gases 
rise  in  the  order  SFg,  SeFg,  TeFg. 

The  molecular  volumes  at  temperatures  equally  removed  from  the 
melting  points  were  found  to  be  very  nearly  the  same. 

The  refractivities  of  the  three  compound  gases  bear  no  simple 
additive  relation  to  those  of  their  constituent  elements. 

The  refractivities  milium  a  constant  are  directly  proportional  to  the 
densities  of  the  gases. 

14.  "  Contributions  to  the  chemistry  of  the  rare  earths.     Part  I." 
By  Mario  Esposito. 

The  methods  advocated  for  the  separation  of  cerium,  lanthanum, 
and  "  old  didymium "  have  been  examined  comparatively  with  the 
following  results. 

Frepuration  of  tfie  Material. — Rather  more  than  half  a  kilogram 
of  finely-|)Owdered  Swedish  cerite  was  mixed  into  a  paste  with  water, 
and  375  grams  of  concentrated  sulphuric  acid  were  gradually  added. 
Considerable  evolution  of  heat  took  place  and  the  mass  swelled  up 
somewhat.  The  excess  of  acid  was  then  removed  by  heat,  and  the 
cold  white  or  grey  mass  was  thrown  in  small  portions  into  5  litres  of 
ice-cold  water.  The  silica  was  removed  by  filtration  and  a  current  of 
hydrogen  Hulphide  was  passed  through  the  solution  to  precipitate  any 
HfHenic,  molybdenum,  bismuth,  copper,  or  lead  which  might  be  present. 
To  the  nitrate,  oxalic  acid  was  added,  which  precipitated  all  the  curia, 
lanthaua,  and  "  didymia  "  along  with  lime  and  traces  of  the  yttrium 
group  which  are  present  in  cerite  (Brauner,  IVana.,  1883,  43,  278). 
The  oxalates  were  thoroughly  washed  and  dried. 

MeUiods  of  6'eparatwn.  -  {!)  The  first  uiothod  tried  waa  that  origin- 
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ally  proposed  by  Watts  {Quart.  Journ.  Chem.  Soc.,  1850,  2,  131). 
Some  of  the  reddish-brown  oxide  prepared  by  igniting  the  foregoing 
oxalates  was  boiled  for  several  hours  with  a  strong  ammonium  chloride 
solution  until  no  more  dissolved.  The  reddish-brown,  insoluble  ceria 
was  washed  with  ammonium  chloride  solution  and  dissolved  by  boiling 
with  alcohol  and  strong  hydrochloric  acid.  The  solution  showed 
strong  "  didymium  "  absorption  bands,  and  probably  also  contained  lan- 
thanum. 

(2)  Brauner's  ba.sic  nitrate  method  (T'mn*.,  1883, 43,  278  ;  1885, 47, 
879)  gave  fairly  good  results,  but  some  of  the  cerium  remains  in 
solution. 

(3)  Popp's  method  {Annalen,  1864,  131,  360),  which  consists 
either  in  boiling  a  neutral  solution  of  the  chlorides  with  sodium 
acetate  and  sodium  hypochlorite  or  in  passing  a  current  of  chlorine 
through  a  solution  mixed  with  sodium  acetate,  gives  good  results  on 
a  small  scale,  but  is  inconvenient  with  larger  quantities. 

(4)  Although  the  same  objection  applies  to  Mosander's  method 
with  caustic  potash  and  chlorine  {Poggendorff' 8  Ann.,  1843,  60, 
297),  vei'y  pure  ceria  can  thus  be  obtained. 

(5)  For  ordinary  purposes,  however,  the  process  devised  by 
H.  Debray  (Compt.  rend.,  1883,  96,  928),  slightly  modified  as  follows, 
seems  to  give  rapid  and  satisfactory  results.  The  dried  oxalates  were 
boiled  with  strong  nitric  acid  until  completely  decomposed,  the 
solution  was  evaporated  to  dryness,  the  last  part  of  the  process  being 
conducted  on  a  sand-bath,  and  the  anhydrous  nitrates  mixed  with 
twice  their  weight  of  sodium  nitrate  were  fused  in  a  porcelain  dish 
until  no  more  nitrous  fumes  were  evolved.  The  cold  mass  was 
detached  from  the  dish,  coarsely  powdered,  and  digested  in  warm 
water  acidified  with  nitric  acid.  The  insoluble,  pale  yellow  eerie 
oxide  was  collected  and  washed  with  ammonium  nitrate  solution,  as 
recommended  by  Schiitzenberger  {Compt.  7'end.,  1895,  120,  663).  If 
pure  water  is  used,  the  finely-divided  eerie  oxide  will  pass  through  the 
filter.  The  filtrate  was  again  evaporated  to  dryness  and  fused  so  as 
to  eliminate  the  remainder  of  the  cerium.  The  lanthanum  and 
"didymium"  were  subsequently  separated  by  fractional  crystallisation 
of  the  oxalates  from  strong  nitric  acid  solution,  as  will  be  described  in 
a  future  communication. 

(6)  Very  pure  ceria  can  be  obtained  by  the  following  method,  which 
depends  on  the  use  of  chromic  acid.  The  solution  of  nitrates  was  pre- 
cipitated with  caustic  soda,  and  the  hydroxides  were  washed  several 
times  by  decantation  with  boiling  water.  A  warm  aqueous  solution 
of  chromic  acid  was  then  added  and  the  whole  left  for  several  days. 
A  heavy,  yellowish-white  precipitate  remained,  which,  on  ignition  at  a 
gentle  heat,  yielded  cerium  sesquioxide  as  an  almost  white  powder 
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without  the  slightest  tinge  of  red  or  yellow.  When  thus  obtained, 
the  oxide  dissolved  readily  in  boiling  hydrochloric  acid,  and  the  solu- 
tion, even  when  viewed  through  a  considerable  thickness,  did  not  show 
a  trace  of  absorption  bands. 

This  last  method  will  be  further  studied.  A  chromic-acid  method 
was  formerly  devised  by  Pattinson  and  Clarke  {Chem.  News,  1867, 
16,  259),  but  the  process  is  entirely  different  from  the  foregoing, 
and  has  the  disadvantage  of  giving  a  eerie  oxide  which  is  absolutely 
insoluble  in  acids. 

15.  "  A  S3mtlie8i8    of   aldehydes    by  Grignard's    reaction." 
By  Gordon  Wickham  Monier-Williams. 

Gattermann  and  Maffezzoli  {Ber.,  1903,  36,  4152)  showed  that 
aldehydes  could  be  obtained  by  the  action  of  organo-magnesium 
compounds  on  ethyl  formate  :r.H'CO-0'C2H5  +  IMgX  =  C^Hg-O-Mgl  + 
X'CHO,  and  various  other  investigators  have  carried  out  analogous 
syntheses  with  derivatives  of  ethyl  formate,  for  example,  bromoform, 
iodoform,  ethyl  orthoformate,  disubstituted  formamides,  and  isonitriles. 
The  author  has  shown  that  ethoxymethyleneaniline, 

C.H^-NICH-O-C^H,, 
reacts  readily  with  organo-magnesium  compounds  to  give  the 
anhydro-compound  of  aniline  with  the  aldehyde  in  question,  from 
which  the  latter  is  easily  obtained.  The  yields  are  in  many 
cases  far  better  than  those  given  by  the  older  methods.  Ethoxy- 
methyleneaniline was  prepared  by  the  action  of  ethyl  iodide  on  the 
silver  derivative  of  formanilide,  CjjH^NICH'OAg  (Comstock  and 
Kleeberg,  Amer.  Chem.  J.,  1890,  12,  497),  and  was  allowed  to  react  in 
absolute  ethereal  solution  at  35°  on  organo-magnesium  compounds. 
Benzaldehyde,  o-tolualdehyde,  a-and  /3-naphthaldehydes  were  obtained 
from  the  respective  bromo-compounds  with  yields  of  46,  54,  48,  and 
36  per  cent,  respectively.  Some  derivatives  of  )8-naphthaldehyde 
were  prepared  and  analysed,  notably  )3-naphthylacrylic  acid, 

CjoH--ch:ch-co,h, 

and  dinitro-^-naphthaldehyde,  CjoH5(N02)2'CHO.  The  method  was 
then  applied  to  the  synthesis  of  a  new  aldehyde,  /)-thiophenetyl- 
aldehyde,  C^1LS'C„H,'CH0.  p-Nitrothiophenetole  (Blnnksma,  Rec. 
trav.  chim.,  1901,  20,  403)  on  reduction  gave  ;>-thiophonotidino, 

C^H-.S-C^H.-NH,, 
a  slightly  yellow  liquid  l)oiling  at  280''.  Its  acetyl  derivative  is  thio- 
plieuacotino,  which,  however,  does  not  exert  the  physiological  action 
of  phona<;otino.  The  base  was  successively  converted  into  the  iodo- 
coiupuund,  CjlIjS'CjH^I,  a  slightly  yellow  oil  boiling  at  1 46711  mm., 
and  the    aldehyde,    CjHj-H'C^H^-CllO,    boiling    at    245".     Several 
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derivatives  of  the  latter  were  prepared,  of  which  the  azine  is  very 
characteristic.  The  oxidation  of  the  aldehyde  with  alkaline  perman- 
ganate gave  rise  to  a  sulphonecarboxylic  acid,  CgH-'SOg'CgH^'COgH. 

16.  "  The  action  of  ultra-violet  light  on  moist  and  dry  carbon 
dioxide."  By  Samuel  Chadwick,  John  Edwin  Ramsbottom,  and 
David  Leonard  Chapman. 

By  the  action  of  ultra-violet  light  on  dry  carbon  dioxide,  the  authors 
have  succeeded  in  partially  decomposing  carbon  dioxide  iuto  carbon 
monoxide  and  oxygen.  The  circumstances  of  the  experimeut  rendered 
it  impossible  to  decide  what  percentage  of  the  oxygen  was  pre.sent  in 
the  form  of  ozone.  If  the  carbon  dioxide  is  moist  there  is  no  decom- 
position. The  peculiar  influence  of  water  vapour  is  believed  to  be  due 
to  the  action  which  it  exerts  on  the  vibrations  of  the  electrons  of  the 
atoms  of  which  the  molecules  of  carbon  monoxide,  carbon  dioxide, 
and  oxygen  are  composed.  The  facts,  discovered  by  Chapman  and 
Burgess,  concerning  the  induction  period  of  a  mixture  of  chlorine  and 
hydrogen  are  regarded  as  confirming  this  view, 

17.  "  A  contribution  to  the  study  of  stable  diazo  compounds. 
Preliminary  note."  By  Gilbert  Thomas  Morgan  and  William  Ord 
Wootton. 

j9-Aminobenzanilide,  which  has  been  shown  to  give  on  diazotisation 
a  stable  diazo-carbonate  and  a  corresponding  nitrite  (Trans.,  1905,  87, 
938),  also  furnishes  a  diazonium  picrate, 

C,H5-CO-NH-C,H,-N2-0-C,H,(NO.,)3, 
which  is  precipitated  even  in  the  presence  of  hydrochloric  acid.  This 
substance,  which  is  insoluble  in  water  and  crystallises  from  warm  alcohol 
in  rosettes  of  yellow  needles  deconiposiug  at  132'',  does  not  explode  on 
percussion.  When  dissolved  in  aqueous  caustic  soda  and  added  to 
alkaline  /8-naphthol,  it  yields  a  precipitate  of  benzoyl-j9-aminobenzene- 
azo-;8-naphthol.  Mercury  acetamide  has  been  found  to  yield  sparingly 
soluble,  stable  additive  compouuds  when  added  to  the  aqueous  solution 
of  a  diazonium  salt,  and  a  series  of  these  substances  is  under  investiga- 
tion. The  compound  with  benzenediazonium  chloride  gave,  on  analysis, 
N=  12-46,  whereas  C6H5-N2Cl,Hg(NH-CO-CH3).3  requires  N=  12-26 
per  cent.  Similar  stable  mercury  acetamide  derivatives  have  been 
obtained  from  the  substituted  anilines  and  their  homologues. 
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18.  "  Triarylsulphonium  bases."      By  Samuel   Smiles    and  Robert 

Le  Eossignol. 

Quite  recently  Kehrmann  and  Duttenhbfer  have  published  a  paper 
{Ber.,  1005,  38,  4197)  dealing  with  mono- and  di-nrylsulphonium  bases, 
and,  although  their  work  does  not  clash  with  that  of  these  investigators, 
the  authors  considered  it  desirable  to  communicate  the  following 
preliminary  note  to  the  Society. 

It  lias  been  found  that  triarylsulphonium  bases  can  be  prepared  in 
three  ways. 

(1)  By  the  action  of  thionyl  chloride  on  a  phenol  or  phenolic  ether 
in  presence  of  aluminium  chloride. 

(2)  By  the  action  of  a  snlphinic  acid  on  a  phenolic  ether  in  presence 
of  concentrated  sulphuric  acid. 

(3)  By  the  condensation  of  an  aromatic  sulphoxide  with  phenols  or 
their  ethers. 

It  can  be  shown  that  sulphoxides  are  formed  during  the  first  and 
second  reactions,  and  hence  the  third  reaction  may  be  regarded  as  the 
final  stiige  of  the  first  two.  The  condensation  between  sulphoxide  and 
phenol  takes  place  with  acid  condensing  agents,  and  it  is  the  authors' 
view  that  the  sulphoxide,  being  basic  in  character,  first  forms  a  salt 
Ar2S(S04H)'OH,  which  then  reacts  with  the  phenol,  losing  hydroxy  1 
and  forming  the  sulphonium  salt,  thus  : 

Ar2S(S04H)-OH  +  CflHg-OH  =  Ar2S-C6H4(OH)-SO,H  +  HgO. 

This  reaction  seems  to  be  reversible  and  a  slight  excess  of  phenol 
must  be  present  to  render  the  conversion  of  sulphoxide  to  sulphonium 
salt  complete.  At  present  only  (he  hydroxy-  aud  ethoxy-derivatives 
have  been  examined,  but  the  authors  hope  to  extend  the  investigation 
to  amide  and  other  compounds. 

19.  "  An    improved  apparatus   for  the  continuous  extraction  of 

liquids  with  ether."    By  Richard  Sisson  Bowman. 

The  apparatus  here  described  differs  essentially  from  those  due  to 
Hagemann  {Rer.,  1893,  26,  1975),  Pellizza  (C/im.  Cenlr.,  1904,  1, 
851),  and  Mameli  [loc.  cit.,  1905,  2,  106).  In  the  latter,  hot  ether 
ya{x)ur  is  blown  through  the  liquid  to  be  extracted,  whilst  in  the 
former  the  extnvction  is  effected  by  passing  cool  liquid  ether  through 
the  solution.  Violent  bub})ling  is  thus  avoided,  together  with  the 
consequent  riwk  of  (yirrying  over  mechanically  into  the  other  Hask 
eome  of  the  liquid  to  be  extracted. 

The  apparatus  coinpriHos  a  simple  Kystem  of  tubes,  a  croiuhMisor,  and 
two  ordinary  iliiskH,  preferably  round  bottomed. 
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The  liquid  to  be  extracted  is  placed  in  the  flask  A  in  sufficient 
quantity  to  very  nearly  fill  the  flask  to  the  bottom  of  the  neck.  This 
flask  may  frequently  be  replaced  with  advantage  by  a  wide  test-tube. 
From  one-eighth  to  one-fifth  of  this  volume  of  ether,  with  which  the 
substance  is  to  be  extracted,  is 
placed  in  the  flask  B,  which  is 
heated  on  a  water- bath  or  electric 
heater.  The  ether  passing  as 
vapour  up  tube  C  is  condensed  in 
the  condenser  and  falls  back  and 
collects  in  the  inner  tube,  D.  A 
column  presently  accumulates  in  D 
long  enough  to  force  its  way  through 
the  liquid  in  A,  and  there  is  then 
a  constant  succession  of  small  drops 
of  ether  ascending  in  A,  collecting 
on  the  surface  of  the  liquid,  and 
finally  overflowing  at  F  and  return- 
ing to  the  flask  B. 

On  completion  of  the  process  of 
extraction,  the  neck  of  the  flask 
will  be  filled  with  ether.  There 
will  also  be  a  column  of  ether  in 
tube  D,  reaching  a  few  centimetres 
above  tube  F,  and  hence  the  neck 
of  the  flask  may  be  emptied  by 
opening  the  stopcock  E  and  allow- 
ing the  ether  to  run  off  into  some 
vessel.  If  necessary,  the  flask  may 
now  be  replaced  by  a  similar  one 
containing  a  fresh  portion  of  the 
liquid  to  be  extracted  and  the  pro- 
cess resumed. 

Among  other  advantages  claimed 
for  this  apparatus  are  that  whereas 
the  other  forms  involve  either  ex- 
pert glass  blowing  or  innumerable 
cork  and  india-rubber  joints,  it  is 
simple   in   construction    and    may 

easily  be  made  by  anyone  moderately  skilled  in  the  use  of  the  blowpipe. 
It  is  very  easy  to  keep  clean  and  convenient  to  charge,  since  the  vessels 
which  contain  the  liquid  to  be  extracted  and  the  extracting  liquid  are 
ordinary  flasks.  A  large  quantity  of  liquid,  moreover,  may  be  rapidly 
and  completely  extracted  with  the  use  of  a  very  small  quantity  of  ether. 


26 

Benzene,  ligroin,  or  any  other  suitable  solvent  may  be  used  with  equal 
ease,  provided  it  is  immiscible  with  water  and  of  lower  specific  gravity 
than  the  liquid  which  it  is  to  be  used  to  extract. 
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At  the  next  Ordinary  Meeting,  on  Thursday,  February  Ist,  1906, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  Hydroxylamine-a/S-disulphonates  (structural  isomerides  of  hydr- 
oximinosulphates  or  hydroxylamine-^/S-disulphonates)."  By 
Tamemasa  Haga. 
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Stewart  and  E.  C.  C.  Baly. 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Pai't  II.  The  quinones  and  a-diketones."  By  E.  C.  C.  Baly  and 
A.  W.  Stewart. 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Part  III.  The  nitranilines  and  the  nitrophenols."  By  E.  C.  C.  Baly 
and  A.  W.  Stewart. 

"  The  action  of  light  on  benzylidenephenylhydrazine."  By  F.  D. 
Chattaway. 

"  The  union  of  chlorine  and  hydrogen."  By  U.  L.  Chapman  and 
C  H.  Burgess. 

"  Note  on  the  molecular  weight  of  adrenaline."  By  G.  Barger  and 
A.  J.  Ewins. 

"  The    critical    temperature    and    value   of of    some    carbon 

compounds."     By  J.  Campbell  Brown. 
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Thursday,  February  Ist,  1906,  at  8.30  p.m.  Professor  R. 
Meldola,  F.R.S.,  President,  in  the  Chair. 

Mr.  J.  B.  Tillott  wais  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Roderick    Harold    Oapp.^r   Birt,    B.A.,    54,    Shooter's    Hill    Road, 

Blackheath,  S.E. 
William  Dickson,  Brauksome,  Bridge  of  Weir. 
James  Stuart  Hills,  225,  Oxford  Street,  W. 

Ernest  Ormerod,  M.Sc,  Ph.D.,  8,  Leopold  Road,  Wimbledon,  S.W. 
John  Henry  West,  11,  Sydney  Street,  Chelsea,  S.W. 
Heni'y  John  Wiffon,  17,  Albany  Road,  Manor  Park,  E. 

Of  the  following  papers,  those  marked  *  were  read  : 

*20.  "  Hydroxylamine-a^-disulphonates  (structural  isomerides  of 
hydroximinosulphates  or  hydroxylamine-/3/?  disulphonates)." 
By  Tamemasa  Haga. 

In  a  previous  paper  (Trans.,  1904,  86,  78  ;  Proc,  1903,  19,  281),  it 
was  shown  that  Freniy's  m-'tasulpliazilates  are  hydroxylaminetri- 
sulphonates.  From  these  salts  there  has  now  been  obtained  by 
hydrolysis  a  new  sei'ies  of  salts  which  are  structurally  isomeric  with 
Fremy's  neutral  and  basic  sulphazotates,  now  known  to  be  hydroxyl- 
aminedisulphonales.      The     new    salts    are    decomposed    by    sodium 
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amalgam,  and  are  proved  by  the  nature  of  this  change,  by  their 
decomposition  by  concentrated  potassium  hydroxide  solution,  and  by 
their  hyJrolysis,  to  be  hydroxylamine-afi-disulphonales,  in  contrast 
with  the  sulpha zotates,  which  are  hydroxylainine-P^-disulphonates, 
SOgK-ONH-SOgK  and  HON(S03K)2,  respectively.  This  is  believed 
to  be  the  first  indisputable  case  of  the  occurrence  of  fundamental 
structural  isomerism  among  inorganic  compounds.  Sodium  converts 
the  new  salts  into  sulphate  and  aminemonosulphonate ;  potassium 
hydroxide  into  the  same  products,  together  with  nitrogen ;  and  acids 
transform  them  into  sulphate  and  hydroxylamine.  The  new  salts  are 
practically  all  soluble  in  water  and  fairly  stable ;  those  prepared  are 
principally  the  di-  and  tri -potassium  salts,  di-  and  tri-sodium  salts, 
and  the  di-ammonium  salt.  A  hydroxylamine-a-monosuljihonate  seems 
incapable  of  existence;  it  would  be,  for  example,  a  sulphate  of  potass- 
ium and  amidogenium,  H^NO'SO^'OK. 

Discussion. 

Dr.  Divers  said  that  it  follows  somewhat  unexpectedly  from  the 
author's  results  thit  it  is  the  presence  of  oxylic  hydrogen  and  not 
aminic  hydrogen  in  a  hydroxylamine  derivative  or  in  hydroxylamine 
itself  which  makes  it  easily  oxidisable.  For,  whilst  a  hydroxylamine- 
a/3-disulphonate  is  not  sensitive  to  oxidising  agents,  although  it  con- 
tains an  atom  of  aminic  hydrogen,  a  hydroxylamiue-/8/^-disulphonate 
which  contains  none  is  readily  oxidised  to  a  peroxylaminesulphonate 
{Trans.,  1904,  85,  78;  Proc,  1903,  19,  281)  by  virtue  of  the  oxylic 
hydrogen  atom,  which  is  present  in  it  but  not  in  the  ayS-salt.  Apply- 
ing this  deduction  from  facts  to  the  case  of  the  very  sensitive  hydroxyl- 
aminemonosulphonates,  an  explanation  is  found  for  the  fact  that  these 
salts,  when  oxidised,  as  by  cupric  chloride  or  by  cupric  oxide  in  alkaline 
solution  {Trans. y  1889,  56,  760),  give  nitrous  oxide  but  no  hyponitrite, 
although  when  decomposed  by  potassium  hydroxide  alone  they  give 
much  hyponitrite,  together  with  sulphite.  The  production  of  hypo- 
nitrite  by  alkali  alone  is  represented  by 

2(S03K)UNoH  -h  4KH0  =  2(S03K)KNOK  -h 

4H2O  -  2S0,K,  -I-  (NOK),  -t-  4H,0. 

Its  non-produi tion,  when  cupric  oxide  is  also  present,  is  accounted  for 
by  the  equation  : 

^  "■  U.5I.(S03K)  +   JIk"^"*"^''  -  0II.,-hN,O  +  S0,K,-HS()3K,* 

•  Copper  Nulphatc*  inducoti  oxidation  of  a  hytlroxylnniiiicinonosulplioniito  catalyti- 
Cklly,  rnuHing  oiinhalf  of  it  to  b«  redticml  to  niiiiiiuiiionoHulplioiiati!  in  oxidising  the 
utiiiT  hiiir  in  tliu  way  juiil  forniulatod  (coinpnic  Trnns  ,  litOO,  77,  U78). 
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It  should  theiefore  be  taken  into  consideration,  when  determining 
the  constitution  of  organic  and  other  substitution  derivatives  of 
hydroxylairiine,  that  indifference  to  oxidising  agents  is  not  evidence  of 
tlie  absence  of  aminic  but  of  oxylic  hydrogen. 

lie  also  huggesteil,  in  explanation  of  the  fact  that  a  small  part  of  a 
hydioxylamine-a^-disulphonate  is  much  more  difficult  to  hydrolyse 
than  the  rest,  that  the  salt  may  polymerise  to  some  extent  during  the 
heating  and  thus  become  resistant  to  hydrolysis. 

In  reference  to  the  circumstance  that  some  of  the  author's  results 
had  been  anticipated  by  Raschig  {Ber.,  1906,  39,  245),  and  the  question 
of  dating  conimunications  having  been  raised  by  Professor  McLeod,  Pro- 
fessor A.EMSTRONG  expressed  the  hope  that  no  alteration  in  the  existing 
practice  would  be  made,  and  that  nothing  would  be  done  to  deprive 
authors  of  the  liberty  which  they  had  so  long  enjoyed  of  correcting 
their  papers  up  to  the  moment  of  publication.  It  was  most  undesir- 
able that  anything  should  be  done  to  encourage  discussions  as  to 
priority  among  authors.  The  public  were  gainers  when,  as  in  the 
present  case,  independent  workers  arrived  at  similar  lesults. 

*21.  "  Studies  in  the  camphane  series.  Part  XXI.  Beuzene- 
diazo-i/z-semicarbazinocamphor  and  its  derivatives."  By 
Martin  Onslow  Forster. 

When  a  diazonium  salt  is  added  to  an  aqutous  solution  of  camphoryl- 
«/^-semicarbazide  nitrate,  the  corresponding  derivative  of  benzenediazo- 

•    I    .         I     ^  ,T  ^CH n-nh-n:n-c«h,  . 

xj/'semwarbazinocamphor,  G^n^^<^\  \  "    %  is  pre- 

cipitated. Compounds  of  this  class  may  be  called  diazo-i/r-semi- 
carbazines,  and  have  been  obtained  from  diazotised  aniline,  jo-toluidine, 
jD-anisidine,  />-chloroauiline,  jo-bromoaniline,  and  the  three  nitroanilines ; 
they  are  characterised  by  the  readiness  with  which  dilute  alkalis 
resolve  them  into  camphoryl-i/^-carbamide  and  the  corresponding  phenyl- 
azoimide.  The  author  dissented  from  the  views  on  coloured  camphor 
derivatives  expressed  by  Armstrong  and  Robertson  {Trans.,  1905,  87, 
1272). 

Discussion. 

In  replying  to  Dr.  Forster,  Prof.  Armstrong  said  that,  beyond 
remarking  that  Stobbe's  i-esults  wer-e  in  no  way  irreconcilable  with 
his  (the  speaker's)  views  as  to  the  origin  of  colour,  as  he  proposed  to 
consider  them  on  another  occasion,  he  should  not  deal  with  them  then  ; 
nor  would  he  continue  the  discussion  on  the  relation  of  optical 
activity  to  structure  in  hydrazones,  as  this  subject  could  not  be  dealt 
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with  properly  in  the  time  at  disposal.  He  would  confine  his  remarks 
to  the  compounds  described  by  Dr.  Forster.  Of  the  two  alternative 
forumlse  available  for  the  semicarbazines,  Dr.  Forster  had  selected 
that  containing  the  group  'N'NH'NINPh.     Inasmuch  as  compounds 

containing  the  group  'NINPh  were  at  least  yellow,  he  was  of  opinion 
that  the  formula  selected  did  not  represent  the  colourless  compounds. 
He  was  of  opinion  also  that,  although  prepared  by  one  method, 
Dr.  Forster's  compounds  were  not  all  of  one  type,  any  more  than 
o-  and  /(-nitrophenol  and  nitraniline  were  compounds  of  the  same  type 
as  the  corresponding  bromophenols  and  bromanilines.  It  had  long 
been  admitted  that  the  nitro-compounds  referred  to  are  at  least 
partially  composed  of  the  isodynamic  quioonoid  forms  ;  the  differences 
observed  by  Dr.  Forster  between  his  colourless  and  coloxu'ed  com- 
pounds were  precisely  those  observed  on  comparing  the  bromanilines 
with  the  nitranilines. 

Dr.  Lander  remarked  that  it  was  unlikely  that  nitrogen  compounds 
of  this  type  would  exhibit  tautomerism.  Pechmann  had  shown  that 
the  so-called  "  virtually  tautomeric "  mixed  amidines  were  mixtures 
or  "  solid  solutions  "  of  structural  isomerides,  and  further  that  the 
isomerism  disappeared  when  the  hydrocarbon  residues  were  of  different 
types,  as  in  Dr.  Forster's  compounds. 

Dr.  LowRY  said  that  Dr.  Forster  appeared  to  have  overlooked  the 
fact  that  one  of  Stobbe's  compounds,  the  phenyldimethylfulgide  (Ber., 
1905,  38,  3895)  existed  both  in  a  yellow  and  in  a  colourless  form,  the 
two  forms  being  convertible  into  one  another  in  much  tiie  same  way  as 
the  iisomeric  white  and  yellow  oximes  of  the  mesoxamide  series  studied 
by  Dr.  Whiteley  {Trans.,  1903,  83,  24).  There  was,  therefore,  the 
cleartst  possible  evidence  of  the  existence  of  dynamic  isomei'ism  in 
Stobbe's  series  of  compounds,  and  the  argument  that  individual 
members  of  such  a  series  must  have  the  same  constitution  because  pre- 
pared in  the  same  way  and  exhibiting  similar  chemical  properties  was 
entirely  falhuious. 

Dr.  Morgan  cited  the  case  of  the  ortho-diazoimines  as  another 
example  of  a  group  of  compounds  the  members  of  which  series  differed 
considerably  in  colour  although  they  were  all  prepared  by  the  same 
general  method  and  had  similar  properties.  Diazoiminobenzene  and 
its  acyl  derivatives  were  white  or  colourless  substances.  2  :  3-Diazo- 
imintjuaphthalone  was  described  as  yellow,  whereas  1  :  8-diazoimino- 
naphthulene  is  brownish-red.  In  spite  of  this  colour  difference  there 
Huemed  to  bo  no  reason  for  supposing  that  these  substances  wore 
Uiffotently  constituted. 

Although  three  of  Dr.  Forster's  diazo-^-semicarbazines  were  nitro- 
com|K)undH  and  possibly  owed  their  colour  to  tlio  presence  of  the  nitro- 
groMp,  ytit  it   wiiH  v«tv   Jinlikclv    that  tlui   yellow  ;;-auisyl  derivative 
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should  be  diffei-ently  constituted  to  the  white  ;j-tolyl  comp:)und,  inas- 
much as  the  former  differed  from  the  latter  only  in  the  substitution  of 
methoxyl  for  methyl  in  the  para-position  to  the  diazo-complex. 

Dr.  FOESTEE,  in  reply,  regretted  that  Dr.  Lowry  had  misunderstood 
his  attitude.  He  had  not  used  "  the  argument  that  individual 
members  of  such  a  series  must  have  the  same  constitution  because  pre- 
pared in  the  same  way  and  exhibiting  similar  chemical  properties." 
His  contention  was,  that  in  the  absence  of  chemical  distinctions  among 
a  series  of  compounds  prepared  alike,  it  was  unsafe  to  say  that  the 
structural  type  of  a  colourless  compound  must  differ  from  that  of  a 
coloured  one  merely  because  the  substances  differed  in  appearance.  That 
was  his  reason  for  criticising  the  views  of  Professor  Armstrong  and 
Mr.  Robertson  regarding  the  structure  of  their  camphorquinone- 
hydrazones,  and  nothing  had  been  said  that  evening  which  impaired  his 
conviction  that  to  deduce  a  certain  constitutional  formula  for  a 
coloured  substance  solely  from  the  assumption  that  the  colour  is  due 
to  the  constitution  ascribed  is  arguing  in  a  circle,  and  therefore 
unacceptable. 

*22.  "  The  relations  between  absorption  spectra  and  chemical 
constitution.  Part  I.  The  chemical  reactivity  of  the  carbonyl 
group."  By  Alfred  Walter  Stewart  and  Edward  Charles  Cyril 
Baly. 

Attention  has  been  drawn  {Trans.,  1904,  85.  1029,  and  1905,  87, 
766)  to  the  relation  which  exists  between  tautomerism  and  the 
selective  absorption  which  is  shown  by  the  spectra  of  derivatives  of 
ethyl  acetoacetate,  whilst  it  has  also  been  proved  that  the  rates  of 
addition  of  sodium  hydrogen  sulphite  to  ketones  can  be  influenced  by 
the  introduction  of  a  carboxyl  radicle  into  the  molecule,  and  that  the 
effect  thus  produced  is  directly  opposite  to  what  one  would  expect  if 
the  hypothesis  of  steric  hindrance  held  good  {Trans.,  1905,  87,  185, 
and  Proc,  1905,  21,  78).  In  the  present  piper,  it  is  shown  that  these 
two  phenomena  are  connected  with  one  another,  and  the  relation  is 
indicated  between  the  activity  of  the  carbonyl  group  in  certain 
ketones  and  their  selective  absorption.  It  is  pointed  out  that  in 
certain  cases  the  phenomena  of  tautomerism  furnish  an  explanation 
of  the  exceptional  reactivity  of  tlie  carbonyl  group,  as  the  passage  from 
the  enolic  to  the  ketonic  form  would  give  rise  to  a  carbonyl  radicle,  the 
condition  of  which  may  be  considered  as  approximating  to  that  of  a 
nascent  atom.  This  "  nascent  carbonyl  group "  would  be  more 
reactive  than  the  normal  carbonyl.  But  although  in  most  instances 
tautomerism  suflSces  to  explain  the  phenomena,  it  breaks  down  in 
several  cases,  and  to  cover  these  a  new  and  wider  conception  is  re- 
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quired.  From  spectroscopic  evidence  it  appears  that  in  the  a-diketones 
a  vibration  is  going  on  which  to  a  certain  extent  resembles  that  which 
was  found  in  the  case  of  ethyl  acetoacetate  and  its  derivatives.  The 
nature  of  this  vibration  cannot  be  easily  expressed  in  the  ordinary 
structural  formulae  without  the  possibility  of  misconception,  but  it  may 
be  indicated  somewhat  as  follows.  The  vibration  is  brought  about  by 
some  change  in  the  relations  between  the  carbon  and  oxygen  atoms, 
and  it  in  some  respects  resembles  the  transition  from  the  ketonic  to 
the  enolic  form  and  back  again.  Using  this  analogy,  we  may 
postulate  that  the  two  extreme  phases  of  the  vibration  can  be  re- 
represented  by  the  formulae : 

-c-o  -c:o 

-c-o  -c:o 

I.  II. 

The  conversion  of  I  into  II  would  give  rise  to  the  "  nascent  carbonyl 
group,"  just  as  the  change  of  the  enolic  into  the  ketonic  form  does. 
Further,  the  experimental  evidence  available  shows  that  some  such 
relation  does  actually  exist  between  the  carbonyl  groups  of  benzo- 
quinone,  and  the  great  reactivity  of  the  quinones  can  be  thus 
explained.  It  is  proposed  to  term  the  general  phenomenon  "  iso- 
rrojyesis"  and  to  call  "isorropic"  those  radicles  the  activity  of  which 
is  thus  produced. 

*23.  "The  relation  between  absorption  spectra  and  chemical 
constitution.  Part  II.  The  quinones  and  a-diketones." 
By  Edward  Charles  Cyril  Baly  and  Alfred  Walter  Stewart. 

In  the  preceding  communication,  it  was  shown  that  in  the  absorp- 
tion spectrum  of  ethyl  pyruvate  an  absorption  band  is  developed  in  a 
different  region  and  at  a  different  dilution  from  the  bands  given  by 
the  substances  having  a  labile  hydrogen  atom  (Baly  and  Desch, 
Trans.,  1904,  85,  1029  ;  1905,  87,  766).  This  band  was  shown  to  be 
due  to  the  two  carbonyl  gi'oups  in  juxtaposition  to  one  another ;  when 
two  such  carbonyl  groups  are  present  in  the  molecule,  a  new  type  of 
oscillation  is  indiuted,  resulting  in  the  absorption  of  light  of  a  much 
longer  wave-length  than  is  absorbed  by  the  process  of  enol-koto- 
tautomerisiu.  For  this  new  type  of  oscillation,  the  name  iso- 
rropesis  was  pro[>o8ed.  In  the  present  paper  it  was  shown  that  this 
iHorrojKjHifl  in  a-dikotones  resiilts  in  tho  absorption  of  lif;ht  in  the 
viHJhle  blue  region,  ko  that  the  substuncos  are  intensely  yellow. 
Tliiu  iH  ovidonccd  by  cauiphorquinono  and  diacotyl.  An  analogous 
condition  in  the  cIoho  proximity  of  tho  carbonyl  groups  occurs  in 
bvuxo<|uinonu.     It  is  sliown  that  (juinono  develops  tho  siuue  absorption 
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band  as  do  diacetyl  and  camphorquinone.  The  process  of  isorropesis 
occurs  therefore  in  benzoquinone  exactly  as  in  the  case  of  the 
a-diketones  and  is  the  origin  of  the  yellow  colour  of  this  substance. 
The  same  is  found  to  be  true  in  the  case  of  /)-xyloquinone,  tolu- 
quinone,  a-naphthaquinone,  accKaphthenequinoue,  and  phenanthra- 
quinone.  There  is  little  doubt,  therefore,  that  the  yellow  colour  of 
the  quinones  is  due  to  the  isorropesis  between  the  carbonyl  groups 
in  juxtaposition.  These  observations  strongly  support  Armstrong's 
theory  that  the  colour  of  certain  benzene  derivatives  is  due  to  the 
quinonoid  linking,  for  they  show  that  the  colour  is  caused,  not 
directly  by  this  linking,  but  by  the  isorropesis  between  the  unsatu- 
rated atoms  where  this  linking  exists. 


*24.  "The  relation  between  absorption  spectra  and  chemical  con- 
stitution. Part  III.  The  nitranilines  and  the  nitrophenols." 
By  Edward  Charles  Cyril  Baly,  Walter  Henry  -Edwards,  and 
Alfred  Walter  Stewart. 

In  this  paper  are  described  the  absorption  spectra  of  compounds 
having  the  quinonoid  linking  and  containing  a  nitrogen  atom  in  place 
of  one  or  both  of  the  quinone  oxygen  atoms.  By  a  comparison  of  the 
absorption  spectra  of  the  nitranilines  with  those  of  their  hydrochlorides, 
it  is  shown  that  the  free  substances  must  exist  in  the  quinonoid  form, 
and  that,  as  they  show  the  same  absorption  band  as  benzoquinone 
and  the  a-diketones,  a  similar  process  of  isorropesis  takes  place  between 
the  unsaturated  nitrogen  atoms  as  between  the  oxygen  atoms  of  benzo- 
quinone and  the  a-diketones.  Similar  arguments  are  found  to  hold 
good  for  the  nitrophenols  and  for  nitrosophenol.  By  these  observa- 
tions the  principle  developed  in  the  preceding  papers  that  the  colour 
of  the  quinones  is  due  to  the  oscillation  or  isorropesis  between  the 
oxygen  atoms  is  extended  to  those  quinonoid  compounds  containing 
nitrogen  atoms  in  the  place  of  one  or  both  of  the  oxygen  atoms. 

Discussion. 

Prof.  Armstrong  said  that  Mr.  Baly  had  put  aside  entii'ely  the 
view  which  had  long  been  held  that  ketonic  interactions  were 
conditioned  by  the  combination  of  various  substances  with  the 
carbonyl  group  and  had  adopted  an  entirely  i/t^ra-molecular  view  of 
change,  whether  chemical  or  physical.  He,  however,  was  inclined  to 
advocate  the  view  that  the  changes  were  ijt^er-molecular.  He  also 
still  adhered  to  the  opinion  that  three  absorbing  centres  were  required 
to  produce  visible  colour,  i.e.,  that  iodoform,  not  methylene  iodide* 
might  be  taken  as  typical  of  coloured  substances.     From  this  point 
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of  view,  the  colour  of  compounds  such  as  diacetyl  might  be  accounted 
for  on  the  assumption  that  polymeric  molecules  were  present,  formed 
by  the  association,  through  the  residual  affinity  of  the  oxygen  atoms, 
of  the  ketonic  groups,  e.g.  : 


CH3-C- 
0 

-C-CH3 
0 

0 

0 

CH3-C 

C-CH3 

This  explanation  might  perhaps  apply  also  to  metanitrophenol  and 
metanitraniline.  He  remarked  subsequently  that  the  blue  colour  of 
water  might  be  accounted  for  from  this  point  of  view  but  not  by 
Mr.  Baly's  hypothesis. 

In  reply  to  Prof.  Armstrong,  Mr.  Baly  pointed  out  that  the 
absorption  spectrum  of  acetone  and  ethyl  acetoacetate  in  aqueous 
solution  shows  that  the  tautomeric  process  is  much  decreased  by  the 
action  of  the  solvent.  Similarly,  in  the  case  of  benzoquinone,  the 
absorption  band  due  to  isorropesis  exhibited  in  alcoholic  solution 
entirely  disappears  when  the  substance  is  examined  in  aqueous 
solution,  its  place  being  taken  by  two  bands  in  the  ultra-violet  region. 
These  facts,  due  no  doubt  to  the  formation  of  hydrates,  are  strong 
evidence  against  the  suggestion  made  by  Prof.  Armstrong  that  the 
colour  of  diacetyl  is  due  to  a  complex  of  two  molecules  of  this 
substance. 


•25.  "The  action  of  light  on  benzaldehydeplienylhydrazone." 
By  Frederick  Daniel  Chattaway. 

Fischer,  who  first  prepaied  the  ordinary  stable  a-modification  of 
benzaldehydephenylhydrazone  [Annalen,  1878, 100,  135),  noted  that  it 
reddened  when  exposed  to  the  air,  and  this  observation  was  confirmed  by 
Biltz  (Zeit.  physikal.  Cliein.,  1899,  30,  527),  and  Keutt  and  Pawlewski 
{Bull.  Acad.  Sci.  Cracow,  1903,  503),  who  added  that  the  reddening 
takes  place  on  exposure  to  light,  and  disappears  when  the  compound 
is  heated  or  placed  in  the  dark.  The  author  has  extended  these 
obHervat  ioiiH,  and  shows  that  tho  presence  or  absence  of  air  does  not 
affect  tho  colotation  which  is  brought  about  by  the  violet  and  blue 
portions  of  the  spectrum  only.  'I'lie  changes  of  colour  are  probably 
due  to  a  reversible  iEomeric  cliange  from  the  hydrazino-  to  the  azo- 
coDfiguralion, 

cvvch:n-nh-c„h,  zz  c,h,-c}vn:n-c,h,. 
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The  colour  produced  in  benzaldehydephenylhydrazone  when  it  has 
reached  its  maximum  exactly  equals  in  shade  and  intensity  that  of 
azobenzene  itself.  This  explanation  of  the  colour  change  is  supported 
by  the  behaviour  of  benzaldehydediphenylhydrazone  and  benzaldehyde- 
benzylphenylhydrazone,  which  are  not  capable  of  undergoing  this  type 
of  change,  and  which  are  not  altered  in  colour  by  light. 

This  intramolecular  rearrangement  caused  by  light  and  accompanied 
by  colour  change  leads  to  the  suggestion  that  the  fading  of  organic 
colouring  matters  in  sunlight  may  in  some  cases  at  least  be  due  to  a 
similar  reversible  isomeric  change. 


Discussion. 

Dr.  Wade,  who  asked  whether  the  author  had  noticed  the  produc- 
tion of  the  coloured  modification  of  the  hydrazone  at  the  moment  of 
its  formation,  more  especially  in  benzene  solution,  stated  that  he  had 
experienced  great  difficulty  in  obtaining  a  colourless  product  when 
the  reacting  substances  were  dissolved  in  this  solvent. 

Mr.  W.  EoBEUTSON  pointed  out  that  according  to  the  Hantzsch- 
Werner  hypothesis  two  stereoisomerides  are  possible ;  in  the  case, 
however,  of  the  benzaldehydephenylhydrazones,  three  isomeric  modi- 
fications are  known  and  it  is  highly  probable  that  all  three  possess 
different  constitutions.  The  significance  of  the  colour  of  the  sub- 
stituted benzaldehydephenylhydrazones  when  taken  in  conjunction 
with  the  red  unstable  "  benzylidenephenylhydrazine "  was  explained 
and  the  opinion  expressed  that  the  nitrobenzaldehydophenylhydr- 
azones  were,  in  reality,  stable  azo-compounds. 


26.  "  The  union  of  chlorine  and  hydrogen."     By  Charles  Hutchens 
Burgess  and  David  Leonard  Chapman. 

The  authors  have  investigated  the  dependence  of  the  character  of  the 
induction  period  on  the  conditions.  The  results  obtained  increased  the 
difllculty  of  explaining  the  phenomenon  in  question  by  the  theory  of 
an  intermediate  compound.  They  also  indicated  that  the  effect  must 
be  due  to  some  retarding  impurity.  The  impurity  was  found  to  be  a 
gaseous  compound  resulting  from  the  interaction  of  chlorine  and 
ammonia.  An  inhibitive  compound  can  also  be  formed  by  the  action 
of  chlorine  on  compounds  capable  of  yielding  ammonia  on  oxidation. 
When  such  substances  are  present  in  the  actinometer,  the  retarding 
impurity  can  be  gradually  formed  for  considerable  periods  of  time,  so 
that  the  mixture  after  it  has  been  previously  induced  can  again  become 
inert  when  it  is  allowed  to  remain  in  the  dark.     If  the  gases  and  the 
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water  contained  in  the  actinometer  are  carefully  purified  from  all 
ammoniacal  impurity,  no  induction  period  can  be  observed  even  after 
the  actinometer  has  stood  for  weeks  in  the  dark. 

Ammonia  (chlorine-substituted  ammonia)  retards  the  action  between 
chlorine  and  formaklehyde  in  the  light.  Its  inhibitive  effect  is,  how- 
ever, much  less  in  this  case. 

No  difference  could  be  detected  in  the  absorption  coefficients  of 
mixtures  in  equal  volumes  of  air  and  chlorine  and  of  hydrogen  and 
chlorine.  The  energy  which  brings  about  the  combination  of  hydrogen 
and  chlorine  is  therefore  pi'obably  derived  from  the  light  absorbed  by 
the  chlorine  in  virtue  of  its  optical  properties. 


27.  "  Note  on  the  molecular  weight  of  epinephrine." 
By  George  Barger  and  Arthur  James  Ewins. 

Abel  and  Taveau  have  recently  {J.  Biol.  Cliem.,  1905,  1,  1)  objected 
to  the  formula  Cf,Hj303N  =  183  for  epinephrine  (adrenaline),  the 
active  principle  of  the  adrenal  gland.  They  prefer  the  formula 
2(CioHig03N,.TH20)  =  408,  and  criticise  the  molecular  weight  deter- 
minations of  previous  investigators,  arguing  that  the  use  of  acetic 
acid  is  "entirely  inadmissible,"  since  the  substance  cannot  be  re- 
covered unchanged  from  the  solution.  Vou  Fiirth  (Monatsh.,  1903, 
24,  261)  has  shown  that  at  least  part  of  the  substance  can  be  obtained 
crystalline  by  ammonia  after  evaporating  the  acetic  acid  in  a  vacuum, 
and  the  authors  have  confirmed  this  observation. 

That  the  loss  of  epinephrine  is  extremely  small  in  acetic  acid 
solution  was  shown  by  Dr.  H.  H.  Dale,  who,  using  a  physiological 
method  indicated  by  Elliott  {J.  Physiol.,  1U05,  32,  447),  finds  it 
possible  to  estimate  epinephrine  with  an  accuracy  of  about  5  per  cent. 
This  physiolog.cal  method  also  served  as  a  criterion  for  the  purity  of 
the  epinephrine  employed,  the  mo^t  active  specimen  obtained  by 
repeated  fractional  precipitation  with  sodium  carbonate  and  ammonia 
being  selected. 

The  microscopic  muthoJ  of  molecular  weight  determination  [Trails., 
19UD,  87,  1756)  wjis  employed,  with  glacial  acetic  acid  and  with 
benzaldehyde,  at  a  temperature  of  90°. 

(I)  00732  gram  in  2*00  grams  of  acetic  acid  was  intermediate 
between  0*19  and  02 14  gram-molecule  of  benzil  per  1000  grams  of 
solvent.     M- 172—193. 

(II)  0'1016  gram  in  2'()0  grams  of  acetic  ucid  was  intermediate 
between  0*166  and  0*18  graui-molecule  of  acetanilide  per  1000  grams 
of  solvent.     M  »  180—194. 
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(III)  00732  gram  in  2*00  grains  of  acetic  acid  was  intermediate 
between  0-205  and  0-21  gram-molecule  of  benzil  per  1000  grams  of 
solvent.     M  =  174— 179. 

(IV)  00732  gram  in  2-00  grams  of  benzaldehyde  was  intermediate 
between  0  21  and  0*22  gram-molecule  of  benzil  per  1000  grams  of 
solvent.     M=  167—174. 

The  mean  of  all  these  values  is  179. 

The  epinephrine  solutions  in  Experiments  II  and  III  were  heated  to 
90°  for  ten  minutes  (the  time  during  which  the  capillary  tubes  wei-e 
heated),  then  diluted  with  water,  nearly  neutralised,  and  made  up  to 
1  in  10,000.  On  comparison  with  a  solution  of  the  same  strength, 
made  by  dissolving  the  solid  epinephrine  in  the  minimum  quantity  of 
hydrochloric  acid,  Dr.  Dale  could  not  trace  any  loss  of  physiological 
activity. 

The  value  obtained  by  Jowett  {Trans.,  1904,  85,  194)  in  a  very 
dilute  glacial  acetic  acid  solution  by  the  freezing-point  method  was 
135,  and  by  Bertrand  {Compt.  rend.,  1904,  139,  502)  was  174-3.  It 
would  appear,  therefore,  that  Abel's  formula  should  be  abandoned. 

ML 
28.  "The  critical  temperature   and   value  of    ,,    of  some  carbon 

compounds."     By  James  Campbell  Brown. 

The  critical  temperatures  of   a  number  of  organic  alcohols,  acids, 

esters,  and  aromatic  hydrocarbons  are  determined.    The  latent  heats  of 

the  repurified  substances  have  been  redetermined,  and  the  values  of 

ML* 
the  constant  -.~   are  calculated  for  a  number  of  these  compounds  for 

which  this  constant  could  not  be  given  (IVans.,  1903,  83,  987,  and 
Trans.,  1905,  87,  265).  Two  or  three  of  the  boiling  points  are  given 
more  correctly  for  the  purified  substances. 

ML 

The  value  of  -^  rises  very  slightly  with  the  increase  of  CHo  in  the 

aliphatic  alcohols,  acids,  and  esters,  but  is  very  constant  for  the 
aromatic  hydrocarbons. 


29.  **  Slow  oxidations  in  the  presence  of  moisture." 
By  Norman  Smith. 

Experiments  have  been  carried  out  to  determine  whether  the  oxida- 
tion of  ammonia  at  the  ordinary  temperature  in  the  presence  of  air  and 

*  ML  =  molecular  heat  of  vaporisation,  0  =  absolute  tempei-ature  of  the  boiling 
point. 
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water  could  be  brought  about  (1)  by  catalysis,  (2)  by  induced  oxidation. 
The  catalysts  used  were  ferric  oxide,  stannic  oxide,  manganese  dioxide, 
lead  peroxide,  and  platinum.  Stannic  oxide  and  manganese  dioxide 
produced  both  nitrite  and  nitrate  from  the  ammonia  (0  05  milligram 
of  nitrate  for  5  grams  of  oxide  used)  j  ferric  oxide  and  lead  peroxide 
gave  only  small  amounts  of  nitrite  and  nitrate  (O'Ol  milligram  of 
nitrate),  whilst  platinum  appeared  to  be  without  action.  With 
platinum  heated  to  a  temperature  just  below  dull  redness,  however,  a 
very  dilute  solution  of  ammonia  or  ammonium  salts  was  readily  oxidised 
in  presence  of  air.  In  the  presence  of  copper  or  tin  undergoing  oxida- 
tion in  air,  ammonia  was  readily  oxidised  to  nitrite  and  nitrate  ;  zinc 
in  some  experiments  gave  positive,  and  in  others  negative,  results, 
whilst  ferrous  and  manganous  hydroxides  showed  only  traces  of 
nitrite  or  nitrate.  In  the  cases  where  the  formation  of  nitrate 
was  brought  about  by  induced  oxidation,  the  amount  of  nitrate 
produced  was  much  greater  than  with  catalysts. 

The  experiments  were  extended  to  the  case  of  nitrogen.  No  evidence 
of  oxidation  of  nitrogen  by  catalysts  was  obtained.  In  the  presence  of 
substances  undergoing  oxidation,  the  metals  zinc,  iron,  and  magnesium 
only  among  a  large  number  of  substances  investigated  gave  ammonia, 
nitrite,  or  nitrate.  These  j'esults  were  shown  to  be  probably  due  to 
traces  of  nitride  in  the  metals. 

Water  was  evaporated  in  air  under  various  conditions  and  it  was 
shown  that  in  no  case  was  ammonium  nitrite  produced  (compare 
Schonbein,  J".  jt>r.  C/iem.,  1861,  84,215,  and  others)  if  the  following 
sources  of  error  were  avoided  :  (a)  traces  of  nitrite  in  the  air,  (b)  nitrites 
produced  in  the  burning  of  flames,  (c)  presence  of  ammonium  com- 
pounds or  albuminoid  matter  in  the  water,  (d)  traces  of  nitride  in  the 
metals. 

No  hydrogen  peroxide  was  produced  in  the  evaporation  of  water 
under  various  conditions,  except  in  presence  of  certain  metals  such  as 
zinc,  which  undergo  rapid  oxidation  at  the  same  time. 

30.  "Fischer's  salt  and  its  decomposition  by  heat." 
By  Prafulla  Chandra  Eay. 

Fischer's  salt  as  ordinarily  prepared  seems  to  correspond  to  the 
formula  Co^(NO,^)^,6KNOo,31l30.  It  is,  however,  invariably  con- 
taminated with  appreciable  traces  of  an  oxide  of  cobalt.  The  method 
of  Rosenheim  and  Koppel  evidently  does  not  yield  a  purer  product  as 
claimed  by  them.  The  salt  when  heated  in  a  vacuum  decomposes 
a(;cording  to  the  following  equation  : 

Co^(NO,)„6KNOji,3H,0  -  CojOa  +  GNO  +  3KN0a  +  3KN0.^  +  3HjO. 
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On  this  decomposition  is  based  an  accurate  and  expeditious  method  of 
analysing  the  compound. 


31.  "Action  of  quinones  on  o-diamines,  o-nitroaniline,  7/t-nitro- 
aniline,  and  2-nitro-/)-toluidine.  A  preliminary  note." 
By  James  Leicester. 

In  a  previous  paper  {Ber.,  1890,  23,  2793  ;  Abstr.,  1890,  1445),  it 
was  shown  that  the  action  of  o-nitroaniliue  and  2-nitro-jo-toluidine  on 
benzoquinone,  toluquinone,  and  naphthaquinone  was  the  same  in 
principle  as  that  occurring  in  the  case  of  aniline  and  benzoquinone. 
Quinonefluorindines  and  quinonephenaziue  derivatives  were  obtained 
on  reduction  with  ammonium  sulphide  (Proc,  1893,  9,  9). 

Homofluorindine,  CgH^<^ y^^^^i'^^fJ^i^^i^v   ^^^    been    now 

prepared  from  quinonehomofluorindine, 

by  I'eduction  with  hydriodic  acid  (0.  Fischer  and  E.  Hepp,  Ber.,  1890, 

33,  2789,  and  Ber.,  1888.  21,  683).     Various  salts  of   the   base  have 

N 
been  made.     Quinone-a-methylphenazine,  C^HjOg^C^X^CgHjMe,  has 

also  been  reduced  in  a  similar  way.  Some  of  the  salts  dissolve  in 
alcohol  with  a  deep  blue  colour  and  have  a  red  fluorescence ;  the 
slightest  trace  of  ammonia  changes  the  colour  to  bright  red  with 
a  strong  fluorescence. 

The  absorption  spectra  of  some  of  the  compounds  are  under  investi- 
gation with  a  view  to  the  question  of  the  origin  of  colour  in  organic 
compounds'.     Quinonephenotolazine, 

CeHMeOo<|>CeH4  [N  :  N  :  Me  =  2  : 3  : 5], 
naphthaquinonephenazine,  CioH402<^Il.^CgH4,    and    a-naphthaquin- 

onetolazine,  CjQH402^tlj.]>C5H3Me,  are  also  being  examined  in  a 
similar  manner. 


32.  "  Some  oxidation  products  of  the  hydroxybenzoic  acids.     II." 
By  Arthur  George  Perkin. 

When  gallic  acid  dissolved  in  76  per  cent,  sulphuric  acid  is  oxidised 
by  means  of  potassium  persulphate,  a  colouring  matter  very  similar  to 
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ellagic  acid  is  produced.  This  substance,  Cj^HgO,,,  to  which  the  name 
Jlavellagic  acid  is  assigned,  is  obtained  in  yellow  needles  (m.  p.  above 
360°)  and  dissolves  in  alkalis  with  a  greenish-yellow  coloration,  and 
gives  an  acetyl  compound,  Ci^HOg(C2HgO)5  (colourless  needles,  m,  p. 
317 — 319°),  and  a  benzoyl  derivative,  Ci4H09(C7H-0)-  (prismatic 
needles,  m.  p.  287 — 289°).  On  distillation  with  zinc  dust,  it  gives 
Jluorene,  and  on  digestion  with  boiling  potassium  hydroxide  solution  is 
converted  into  a  substance,  Cj^Hj^Og  (m.  p.  above  360°),  the  alkaline 
solution  of  which  develops  a  bluish-violet  colour  on  oxidation.  It 
crystallises  with  IH^O  in  almost  colourless  needles,  gives  an  acetyl 
compound,  Ci3H20g(CoH30)8  (prismatic  needles,  m.  p.  232 — 234°),  and 
a  corresponding  benzoyl  derivative  (m.  p.  261 — 263°).  The  results 
indicate  that  this  substance  is  hexahydroxydipltenylniethylolid, 

ohI.  J  oh!.     .W' 

OH  OH 

and  that  flavellagic  acid  is  hydroxyellagic  acid. 

oh/\— ?7\  oh/\^?7\ 

Qg!^y-CO.O-^^OH  ^^[^J-C0'0-\^j01I  • 

OH  OH  OH 

Flavellagic  acid.  Ellagic  acid. 

When  gallic  acid  is  oxidised  in  acetic  acid  by  means  of  potassium 
persulphate  and  sulphuric  acid,  ellagic  acid  is  formed,  and  this  proces-s 
is  preferable  to  that  in  which  concentrated  sulphuric  acid  is  employed 
as  the  solvent  {Proc,  1905,  21,  185),  owing  to  the  simultaneous 
production  in  this  case  of  a  small  quantity  of  flavellagic  acid.  These 
colouring  matters  could  only  be  separated  in  the  form  of  their  benzoyl 
derivatives. 


33.  "Contributions  to  the  chemistry  of  oxygen  compounds.  Parti. 
The  compounds  of  tertiary  phosphine  oxides  with  acids  and  salts." 
By  Robert  Howson  Pickard  and  Joseph  Kenyon. 

Tertiary  phosphine  oxides  are  easily  prepared  by  the  action  of 
phospboruR  oxychloride  on  org.ino-raagnesium  compounds.  They  com- 
bine with  acidt»,  metallic  salts,  and  organo-tnagnesinm  iodides,  forming 
compoundH  having  the  general  forinuhe  (UgPO)o,H„X  ;  (R3PO).^,M"X2 ; 
and  (RgPO),^,0H3MgI.  The  compounds  doacribdd  incOude  some  of 
those  in  which  R  is  methyl,  ethyl,  propyl,  phenyl,  or  benzyl,  IIX  is 
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ferrocyanic,  chloroauric,  cobalticyanic,  dichromic,  camphoric,  iodo- 
bismuthic,  or  iodomercuric  acids,  and  WX.^  is  zinc  chloride  or  iodide, 
cadmium  iodide,  mercuric  or  cobalt  chlorides.  Other  compounds  of  the 
oxides  which  do  not  conform  to  these  general  formulae  are  those  with 
hydrochloric,  trichloroacetic,  pyruvic,  and  chloroplatinic  acids  and 
cupric  chlorides.  The  constitution  of  these  compounds  is  best  explained 
by  Werner's  theory  of  oxonium  compounds  {Annalen,  1902,  333,  296), 
The  oxides  are  very  weak  bases.  Their  aqueous  solutions  do  not 
affect  the  birotation  of  dextrose,  and  their  compounds  with  acids  are 
hydrolysed  to  a  large  extent  by  water. 


34.  "The  rapid    electro-analysis    of    metals.     Preliminary  note." 
By  Henry  Julius  Salomon  Sand. 

A  method  for  the  rapid  electro-deposition  of  metals  for  analysi.s  and 
their  separation  by  graded  potential  has  been  elaborated.  Silver  has 
thus  been  accurately  separated  from  copper  in  about  six  minutes  from 
boiling  acetate  solutions,  more  than  half  a  gram  being  deposited  without 
the  use  of  an  auxiliary  electrode.  Copper  was  separated  from  bismuth 
from  a  boiling  tartrate  solution  (time  :  about  eight  minutes).  An 
auxiliary  electrode  is  necessary.  The  operation  must  be  repeated  once, 
as  the  first  deposit  contains  traces  of  bismuth.  Owing  to  the  high 
stirring-efficiency  of  the  electrodes,  bismuth  has  been  easily  obtained 
in  a  perfectly  adherent  form  from  nitrate  solutions,  the  time  required 
being  about  ten  minutes,  with  no  auxiliary  electrode.  By  treating  the 
precipitation  of  bismuth  as  a  separation  from  hydrogen,  perfectly 
adherent  metallic  deposits  have  also  been  obtained  from  tartrate  and 
acetate  solutions  (with  the  use  of  an  auxiliary  electrode).  So  far  the 
deposition  of  the  following  metals  has  been  studied  and  successfully 
carried  out :  copper  with  currents  of  ten  amperes  at  about  three 
volts,  lead  as  peroxide,  silver  from  boiling  ammoniacal  and  acetate 
solutions,  and  bismuth. 


At  the  next  Ordinary  Meeting,  on  Thursday,  February  15th,  1906, 
at  8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated  : 

"  Cuprous  formate."     By  A.  Angel. 

"  The  solubility  of  triphenylmethane  in  organic  liquids  with  which 
it  forms  crystalline  compounds."     By  H.  Hartley  and  N.  G.  Thomas. 

"  The  spontaneous  crystallisation  of  supersaturated  solutions."  By 
H.  Hartley. 

"  The  preparation  and  properties  of  some  new  tropeines."  By 
H.  A.  D.  Jowett  and  A.  C.  O.  Hann. 

"  Studies  in  asymmetric  synthesis.  Part  IV.  The  application  of 
Grignard's  reaction  for  asymmetric  syntheses."     By  A.  McKenzie. 


CERTIFICATES   OF  CANDIDATES   FOR   ELECTION 
AT  THE  NEXT   BALLOT. 


N.B, — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  15th  February,  1906. 

Banner,  George  Ernest, 

"  Brooklyn,"  Highfield  Road,  Rock  Ferry,  Cheshire. 
Manager  of  Chemical  Works,  Bankhall,  for  Samuel  Banner  «t  Co., 
Ltd.  Have  been  a  student  under  Messrs.  A.  Norman  Tate  *k  Co.  for 
some  time  and  engaged  in  chemical  work  for  the  last  ten  years,  also 
during  the  last  18  months  I  have  been  manager  of  Chemical  Works 
for  Messrs.  Samuel  Banner  &  Co.,  Ltd.,  Liverpool.  I  wish  to  join  the 
Society  so  as  to  be  in  closer  touch  with  the  subject  and  obtain  the 
Journal. 

Francis  Henry  Tate.  James  Smith. 

Alfred  Smetham.  Win.  P.  Tluympson. 

Walter  S.  Spencer. 

Barker,  Arthur  Ernest, 

3,  York  Road,  Chorlton-cum-Hardy,  Manchester. 
Schoolmaster.     At  present  studying  at  University  College,  London. 
B.Sc.  (London),  B.A.  (London).     I  wish  to  be  able  to  obtain  informa- 
tion as  to  recent  work,  and  to  keep  up  to  date. 

William  Ramsay.  Samuel  Smiles. 

J.  Norman  Collie.  A.  W.  Stewart. 

W.  H.  Edwards. 
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Bell,  William  Edward, 

88,  Monk's  Road,  Lincoln. 
Chemist  and  Manager  of  Messrs.  Tomlinson  and  Hay  ward's  Chemical 
Works,  Lincoln  and  Warrington.  Studied  in  the  laboratory 
of  Messrs.  A.  Norman  Tate  &  Co.,  Liverpool.  Engaged  in  the 
examination  of  Coal  Tar  Oils,  Crude  Glycerines,  Tobaccos,  &c.  I 
wish  to  obtain  the  latest  chemical  literature  of  the  day. 

Francis  Henry  Tate.  Alfred  Shrubsole. 

F.  Percy  Watson.  II.  Broadhent. 

W.  Birkett. 

Blatchley,  Charles  Frederick  Polwhele, 
Downside  College,  Bath. 
Science   Master  at  Downside    College,   near  Bath.     Second    Class 
Honours,  Final  Honour  School  of  Natural  Science  (Chemistxy),  Oxford, 
B.A.     (Desirous  of  having  the  Journal  of  the  Society.) 
H.  B.  Baker.  John  Watts. 

Leonard  G.  Killby.  E.de  J.Fleming-Struthers. 

Andrea  Angel.  J.  E.  Marsh. 

Bogue,  Thos.  Going  Stoney, 

5,  Kenilworth  Square,  Dublin. 
M. P.S.I.  I  am  a  Member  of  the  Pharmaceutical  Soc.  of  Ireland, 
and  have  studied  chemistry  in  Trinity  College  under  Professors 
Young  and  Werner,  and  also  iia  Mr.  Armstedt  Ray's  laboratories.  I 
am  now  chemist  to  Harvey  k,  Co.,  Ltd.,  Wholesale  Manufacturing 
Veterinary  Chemists. 

Sydney  Young.  Wm.  C.  Ramsden. 

Emil  A.  Werner.  J.  Armstedt  Ray. 

David  S.  Jardin. 

Braid,  Arthur  Forbes, 

Rose  Mount,  Dumbreck,  Glasgow ;  and  29,  Hampton  Road, 
Forest  Gate,  London,  E. 
Analytical  Chemist.  Five  years  with  Messrs.  Tatlock  &  Thomson. 
City  Analysts,  Glasgow,  2  years  as  student  and  3  as  assistant.  Work 
included  analyses  of  Iron,  Tin,  Manganese,  Copper,  and  other  ores. 
Iron,  Steel,  Copper,  Brass,  and  other  metala  and  alloys.  Natural  and 
Artificial  Manures,  ttc.  Sugars  and  Molasses,  Oils,  Fats,  and  Waxes, 
Waters  and  Assaying.  Five  years  (Jlasgow  Technical  College  training. 
At  present  chemist  to  the  Charing  Cross,  West  End,  and  City 
Electricity  Supply  Co.,  Ltd. 

R.  R.  Tatlock.  G.  G.  Henderson. 

R.  T.  Thomson.  Thomas  Gray. 

A.  Humboldt  Sexton. 
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Briggs,  Richard  Victor, 

Sirseah  Research  Station,  MozufEerpore  P.O.,  Bengal. 
Assistant,  Sirseah  Indigo  Research  Station.  Assistant,  five  years, 
C,  Rawson,  Esq.,  F.I.C.,  F.C.S.,  Consulting  and  Analytical  Chemist, 
Bradford.  Connected  with  tlie  chemistry  of  indigo  in  India  from 
1900-05.  Medallist  Honours  Grade,  Wool  Dyeing,  City  and  Guilds 
Institute,     Student  at  Bradford  Technical  College. 

Cyril  Bergtheil.  Walter  M.  Gardner. 

Robert  S.  Finlow.  J.  Walter  Leather, 

D.  Hooper. 

Caldwell,  William, 

Mont-Cecil,  Bloomfield,  Belfast.  Demonstrator,  Physiological 
Department,  Trinity  College,  Dublin.  M.A.,  Royal  University, 
Ireland. 

Sydney  Young.  A.  Louis  Robinson. 

Emil  A.  Werner.  W.  E.  Adeney. 

Wm.  Cecil  Ramsden.  Cecil  H.  Desch. 

Clarke,  Reginald  William  Lane, 

15,  Torridon  Road,  Hither  Green,  London,  S.E. 
Demonstrator  and  Assistant  Lecturer,  Goldsmiths'  College,  New 
Cross.  Studied  for  three  years  at  the  City  and  Guilds  of  London 
Institute,  Technical  College,  Finsbury.  Holder  of  College  Certificate 
in  Chemistry.  Associate  of  the  Institute  of  Chemistry.  I  have 
conducted  research  work  with  Professor  Meldola  and  Dr.  Lapworth. 
R.  Meldola.  Arthur  Lapworth. 

John  Castell- Evans.  Arthur  H.  Coote. 

F.  Henry  Streatfeild. 

Conyngham,  Wm.  Bo\ilton, 

'  Sandon,'  Ballsbridge,  Co.  Dublin. 
Pharmaceutical  Chemist.     Member  of  the   Pharmaceutical  Society 
of  Ireland.     Past  student  of  the  Royal  College  of  Science,  Ireland. 
W.  Palmer  Wynne.  Sydney  Young. 

W.  N.  Hartley.  Richard  J.  Moss. 

Peter  MacEwan.  Emil  A.  Werner. 

James  S.  Ashe.  Win.  C.  Ramsden. 

W.  E.  Adeney. 

Courtauld,  Stephen  Lewis, 

Bocking  Place,  Braintree. 
B.A.,  Cantab.,  Natural  Science  Tripos,  1904.     Engaged  in  research 


48 

in  the  Chemical  Department  of  the  Central  Technical  College,  South 
Kensington. 

Charles  T.  Heycock.  William  A.  Davis. 

Henry  E.  Armstrong.  William  Robertson. 

Gerald  T.  Moody.  Edwai-d  Horton. 

Durrans,  Thomas  Harold, 

1,  Cornwall  Terrace,  Regent's  Park,  N.W. 
Student.  Studying  Chemistry,  Piiysics,  &c.,  at  the  Birkbeck  College, 
Chancery  Lane,  for  B.Sc,  Lond.,  with  the  object  of  becoming  a  Manu- 
facturing Chemist.     Member  of  the  Faraday  Society. 

John  E.  Mackenzie.  Frank  E.  Weston. 

H.  F.  C.  Goltz.  F.  MoUwo  Perkin. 

Alex.  McKenzie. 

Evans,  Frederick  Watkins, 
3,  Charlotte  Street,  Hull. 
Pharmaceutical    Chemist.     I    have   been    2   years  at  the  Iiondon 
College    of    Chemistry,    323,    Clapham    Road,    and    having   obtained 
my  M.P.S.    and    Ph.C.    desire   to   pursue   further   work   in    Organic 
Chemistry. 

John  T,  Griffiths.  Henry  Royal-Dawson. 

Thomas  Luxton.  T.  A.  Nightscales. 

Robert  J.  Porter.  David  J,  Williams. 

Fierz,  Hans  Eduard,  Ph.D., 

Clydach  on  Tawe,  Glamorg.,  Wales. 
Chemist  at  the  Mond   Nickel  Co.,  Ltd.,   Clydach.     Three   papers 
published  together  with  M.  0.  Forster,  D.Sc,  Ph.D.,  F.R.S.,  in  the 
Journal  of  the  Chemical  Society. 

William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  Chapman  Jones. 

James  C.  Philip. 

Glover,  Walter  Hamis, 

38,  Ribblosdale  Road,  Streatham  Park,  S.W. 
Assistant  in  tlie  Chemical  Department,  Central  Technical  College, 
S.  Kensington.  Student,  1898 — I'JOl,  and  Junior  Demonstrator, 
1901—1902,  at  the  Technical  College,  Finsbury.  Studied,  1902—1903, 
at  Wiirzburg  University;  and  1903 — 1905  at  Jjeipzig  University 
under  Prof,  ilantz.sch,  and  obtained  degree  of  Ph.D.  (Leipzig),  July, 
1905. 

Henry  E.  Armstrong.  William  A.  Davis. 

T.  Martin  Lowry.  William  Arthur  Lethbridge. 

Gerald  T.  Moody.  John  Vargas  Eyre. 
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Hayworth,  William  Prince, 

119,  Clapton  Common,  London,  N.E. 
Senior  Student  in  Chemical  Department,  Technical  College, 
Finsbury,  B.C.  Certificated  Student  in  Chem.  Dept.,  City  and  Guilds 
Tech.  Coll.,  Finsbury,  B.C.  Senior  Student  and  Junior  Demonstrator 
in  Chem.  Dept.  of  above  College.  Intermediate  Associate  of  Institute 
of  Chemistry  Exam.  (Pas.s).  Matriculated  Student  of  London  Uni- 
versity. 

R.  Meldola.  John  Castell-Bvans. 

Lawrence  Briant.  F.  Southerden. 

E.  W.  Bealey. 
Irving,  Henry  Carlyle, 

14,  Heath  Hurst  Road,  Hampstead,  N.W. 
Science    Student.       B.A.     (Oxon.)    in    Chemistry  ;    Marcon    Hall 
[1903].     Engaged  in  Research  Work  at  the  Central  Technical  College, 
South  Kensington. 

Henry  E.  Armstrong.  William  A.  Davis. 

Gerald  T.  Moody.  William  Robertson. 

Edward  Horton. 

Jones,  Llewellyn  Thomas, 

Brenig  View,  Tregaron. 
Science    Master,  County  School,   Tregaron.       Three   years'    study 
Chemistry  and  Physics,  University  College   of   Wales,   Aberystwyth. 
B.Sc,  University  of    Wales.     Two   years   Science    Master,  Tregaron 
County  School. 

J.  J.  Sudborougb.  F.  D.  Chattaway. 

T.  Campbell  James.  J.  Alan  Murray. 

J.  P.  MUlington. 

Jones,  William  Henry  Matthews, 

Leyden  Villa,  Chester. 
Deputy  City  Surveyor,  Resident  Engineer  and  Analyst  in  charge  of 
the  New  Sewage  Purification  Works,  Chester.  Being  the  Analyst  in 
charge  of  the  Sewage  Purification  Works,  and  having  to  make  Analyses 
of  the  Sewage  in  its  Crude  State,  and  during  the  various  Stages  of  passing 
through  the  different  Tanks  and  Filters  before  it  enters  the  River  Dee> 
and  desiring  to  profit  from  the  Study  of  the  Publications  and  lectures 
of  the  Society,  and  to  obtain,  by  visiting  other  similar  works,  that 
information  on  the  subject  essential  for  my  purposes  which  would  be 
more  readily  obtained  if  I  were  a  Member  of  the  Chemical  Society. 

Fredc.  H.  Bowman.  John  Welsh. 

Edward  Hal li well.  W.  A.  Handcock. 

W.  F.  Lowe.  Henrij  11.  Whitehead. 
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Le  Rossignol,  Robert, 

2,  Cfesarea  Place,  Jersey. 
Research  Student.  B.Sc.  Hons.  Chem,  "  The  Velocity  Reaction  be- 
tween Potassium  Ferricyanide  and  Potassium  Iodide,"  in  conjunction 
with  Prof.  Donnan,  Trans.  Chem.  Soc,  1902;  "Rate  of  Decay  of 
Thorium  Emanation,"  in  conjunction  with  C.  T.  Gimingham,  Phil.  Mag., 
1904. 

J.  Norman  Collie.  N.  T.  M.  Wilsmore. 

J.  K.  H.  Inglis.  Samuel  Smiles. 

Edward  0.  Cyril  Baly. 

McDowall,  John, 

Girdstingwood,  Kirkcudbright,  Scotland. 
Analytical  Chemist.  One  year  study  Heriot-Watt  College  (engineer- 
ing), four  years'  study  Edinburgh  University  (Chemistry)  ;  Foods  and 
Drugs  School  of  Medicine,  Edinburgh.  Chemist  to  Backus  and  Johnston, 
Co.     At  present  Chemist  to  Henry  J.  Monson  &  Co.,  Upper  Egypt. 

Frank  Hughes.  G.  H.  Gemmell. 

Alex.  Crum  Brown.  Hugh  Marshall. 

Leonard  Dobbin.  J.  P.  Longstaff. 


Martin,  George  Frederick  "Wesley, 

14,  Castle  Park,  Lancaster. 
Acting  Chemist  to  Messrs.  Maudsley  and  Son,  Chemical  Manufac- 
turers, Lancaster,  and  Organist  of  Parish  Chiu'ch.  I  have  been  a 
student  of  science  for  nine  years,  and  am  the  inventor  of  a  sheep  dip 
approved  by  the  Board  of  Agriculture.  Former  student  at  the  Storey 
Institute,  Lancaster.  Have  now  a  private  laboratory  where  I  take 
pupils.  Being  engaged  in  research  work  am  anxious  to  keep  in  touch 
with  progressive  Chemical  Science. 

Henry  Ross.  Percy  F.  Frankland. 

Rowland  Williams.  Alex.  Findlay. 

J.  A.  Storey.  Alex.  McKenzie. 

Parfltt,  Samuel, 

33,  Partridge  Road,  Cardiff. 
Deputy  and   Assistant   Manager  (Engineering  Woi-ks,  Dry  Dock, 
etc.).     Long  and  careful  researchoa  in  Sidorology  an<l  the  practical 
application  of  improved  chemical  methods  to  n^t.-ird  tho  corrosions  in 
ingot  iron  and  like  materials. 

K.  (iwilyiii  Tn>harne.  Thonms  llnghos. 

lilewcllyn  .J.   Diivins.  ./.  ./.  lia-'onjcr, 

U.  11 '.  Atkin-ioii. 
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Parkin,  John, 

Blaithwaite,  Carlisle. 
M.A.,  Trinity  College,  Cambridge.  Botanist,  interested  in  the 
chemical  side,  1st  Class  Nat.  Sci.  Tripos,  Ft.  I,  1894.  1st  Class  Nat. 
Sci.  Tripos,  Pt.  II,  1895  (Botany  and  Chemistry).  Papers: — "Carbo- 
hydrates of  Monocotyledons,"  Phil.  Trans.,  R.S.,  Vol.  191,  1899  ;  "On 
a  Reserve  Carbohydrate  which  pioduces  Mannose  from  the  bulb  of 
Lilium,"  Proc.  Camh.  Phil.  Soc,  Vol.  XI,  1901;  "  India  rubber," 
Circular,  Roy.  Bot.  Gardens,  Ceylon,  1899.  At  present  engaged 
in  the  study  of  the  carbohydrates  of  plants. 

Horace  T.  Brown.  J.  E.  Purvis. 

W.  J.  Sell.  H.  O.  Jones. 

George  Dixon. 

Perkins,  "William  Hughes, 

Harpur  Hill,  Nr.  Buxton. 
Demonstrator  in  Chemistry,  The  University,  Leeds.     B.Sc.  (1st  Class 
Honours),  Manchester  University,  1904. 

Arthur  Smithells.  W.  Lowson. 

J.  B.  Cohen.  C.  E.  Whiteley. 

H.  M.  Dawson. 

Pitman,  John  Edmund, 

Hartley  Univ.  College,  Southampton. 
Asst.  Lecturer  and  Demonstrator  in  Chemistry,  Hartley  Univ. 
College.  Studied  chemistry  for  3  years  (1900—1903)  at  the  Hartley 
Univ.  College,  Southampton.  Appointed  Demonstrator  and  Asst. 
Lectxirer,  1903,  in  above  College.  Hold  the  B.Sc.  degree  (Lond.)  with 
Honours  in  Chemistry.  Joint  author  with  Prof.  Boyd  of  "  Note  on 
Zeisel  Reaction,"  J.C.S.,  1905. 

D.  R.  Boyd.  Geo.  Fredk.  Phillips. 

A.  Vernon  Harcourt.  W.  T.  L.  Leeming. 

J.  Brierley.  C.  F.  Baker. 

Rogerson,  Harold, 

46,  Bloomsbury  St.,  Bedford  Square,  London,  W.C. 
Research  Chemist  in  the  Wellcome  Chemical  Research  Laboratories, 
London,  EC.  B.Sc.  (Manchester),  1904.  M.Sc.  (exam.),  1905.  For 
one  year  worked  with  Dr.  J.  F.  Thorpe,  Ph.D.,  at  the  Victoria  Univer- 
sity, Manchester,  on  "Some  Alkyl  Derivatives  of  Glutaconic  Acid " 
and  also  "  Some  Alkyl  Derivatives  of  Aconitic  Acid." 

Frederick  B.  Power.  D.  L.  Chapman. 

Harold  B.  Dixon.  Wm.  A.  Bone. 

W.  H.  Perkin,  jun.  J.  F.  Thorpe. 

Alfred  Holt,  jun. 
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Rowsell,  Philip  Foale, 

Nutbrook,  Exmouth. 
Analytical  and  Manufacturing  Chemist,  Principal  of  Holman, 
Ham  &  Co.,  Manufacturing  Chemists,  Exeter.  Holder  of  Certificates 
in  Chemistry  under  the  Kensington  Board  and  Pharmaceutical  Society 
of  Great  Britain.  Author  of  various  articles,  on  antiquarian  matters 
specially,  and  others.  As  a  Chemist  I  desire  admission  to  the  Society 
for  the  use  of  Library  and  current  literature  as  published  by  them. 
"William  T.  Bayne,  Albert  Cooper. 

Harold  W,  Harrie,  E.  J.  Jackman. 

Isaac  S.  Scarf. 

Shrimpton,  John  Kirby, 

22,  Fountains  Terrace,  North  Rd,,  Ripon. 
Chemist  to  Messrs,  Robt,  Kearsely  &  Co.,  varnish  and  colour 
makers,  Ripon.  I  have  studied  at  the  South  Western  Polytechnic 
since  1901.  I  have  held  the  post  of  Student  Demonstrator  during 
the  session  1904-5,  when  1  conducted  several  investigations  in  con- 
junction with  Professor  J,  B.  Coleman. 

S.  Skinner.  W.  E,  Oakden. 

J.  B.  Coleman.  F.  H,  Lowe. 

J.  C.  Crocker. 

Smith,  Frank, 

407,  Church  Rd.,  Smithills,' Bolton. 
Science  Master.     Graduated  in  Science  (Chemistry  and  Physics)  at 
the  Victoria  University,  Manchester  (1903).     Teaching  chemistry  at 
Bolton  Municipal  Secondary  School.     Lecturer  in  chemistry  at  Bolton 
P.T.'s  Centre.     Wishes  to  receive  Society's  publications. 

Harold  B.  Dixon.  Norman  Smith. 

W.  H.  Perkin,  jun.  D.  L.  Chapman. 

Wm.  A.  Bone.  G.  H.  Bailey. 

Thornton,  Percy  Charles, 

9,  Cantwoll  Kd.,  Plumstcad,  S.E, 
Science  Demonstrator  under  the  Liverpool  Education  Committee. 
I  was  a  Student  for  little  more  than  2  years  in  the  Laboratory  of 
University  College  (1902 — 1904).  Was  ajipointed  Student  Demon- 
strator in  ('hemistry  there,  roIin(iuisliiiig  this  post  to  become  Asst. 
Chemist  in  Hoyal  Arsenal,  Woolwich  (1904—1905). 

William  Bamsay.  J.  K,  H,  luglis, 

J.  Norman  Collie,  N.  T.  M.  Wilsmore. 

Edward  C.  Cyril  Baly. 
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Thorp,  Arthur  William, 

210,  Sherborne  Road,  Yeovil. 
Analytical  Chemist.     Assistant  in  the  Laboratory  of  Mr.  Walter 
Thorp,  F.I.C.  (Drug  Analyst  to  tlie  Irish  Local  Government  Board), 
for  7  years  ;  Chemist  to  Aplin  and  Barrett,   Ltd.,  for  3  years  ;  is  a 
Member  of  the  Society  of  Public  Analysts. 

W.  H.  Hurtley.  H.  Droop  Richmond. 

Walter  Thorp.  E.  H.  Miller. 

Otto  Rosenheim. 

Tonkin,  Ronald  William, 

37,  Oakhill  Road,  Putney,  S.W. 
Chief  Chemist  to  the  Imperial   Tobacco   Co.,  of    York  Road,   St. 
Luke's.     Studied    for   3   years  at   the   Central   Technical    (City   and 
Guilds  of  London)  College,  Kensington. 

Henry  E.  Armstrong.  William  A.  Davis. 

Gerald  T.  Moody.  William  Robertson. 

Robert  J.  Caldwell. 

Walker,  Franklin  Wilfred, 

39,  Graham  Rd.,  Acton  Green,  London,  W. 
Dyers'  Chemist.  First  Class  CertiBcates  in  Advanced  Organic  and 
Inorganic  Chemistry  ;  First  Class  Honours  in  Wool,  Silk,  and  Cotton 
Dyeing  (City  and  Guilds  of  London),  with  Institute's  Silver  Medal  in 
each  case.  Formerly  for  3  3'ears  Junior  Assistant  in  Dyeing  Dept., 
Yorks,  College  (now  Univ.  of  Leeds),  under  late  Prof.  Hummel.  Now 
Chemist  to  Messrs.  Eastman  «k  Son,  Dyers  and  Cleaners,  London. 
Author  of  paper  on  "  Bleaching  and  Stripping  Agents,"  Joum.  Sac. 
Dyers  and  Colourists,  Jan.  1905.  Wish  to  keep  informed  of  recent 
Chemical  Research. 

A.  G.  Green.  Reginald  B.  Brown. 

A.  G.  Perkin.  M.  C.  Lamb. 

F.  E.  Robertson. 

Warren,  Richard  Alfred, 

"  Belle  Vue,"  Hallow  Road,  Worcester. 
A  Brewer  with  Messrs.   Hill,  Evans  <t  Co.,  Ltd.,  Vinegar  Works, 
Worcester.     Five  years  student  of  Chemistry  at  the  Victoria  Institute, 
Worcester.    First  Class  Advanced  and  First  Class,  Stage  III,  Practical 
Inorganic  Chemistry,  South  Kensington. 

Cecil  Cooke  Duncan.  G.  Percy  Bailey. 

J.  Hector  Barnes.  Bernard  Dyer. 

T.  Slater  Price. 


Watt,  Henry  Edgar, 

19,  Summerliill  Road,  Davtford,  Kent. 
Chemist,  Messrs.  Burrouglis,  Wellcome  &  Co.,  Dartford,  Kent. 
Bachelor  of  Science  (Honours  in  Chemistry,  1900)  ;  Master  of  Science, 
1902,  Durham jUniversity,  also  Freire-Marreco  Prizeman  and  Medallist 
and  Johnston  Chemical  Research  Scholar  (Durham  University). 
Associate  of  the  Institute  of  Chemistry  (Branch  "  E"), 

P.  Phillips  Bedson.  S.  Hoare  Collins. 

F.  C.  Garrett.  F.  H.  Lees. 

H.  A.  D.  Jowett. 
Wechsler,  Elkan, 

59,  Petherton  Road,  Canonbury,  N. 
Demonstrator  in  Chemistry  at  the  Goldsmiths'  College,  New  Cross. 
I  studied  at  the  City  and  Guilds  Technical  College,  Finsbury,  and  at 
the  Wiirzburg  University,  and  have  carried  out  researches  under 
Professors  R.  Meldola  and  A.  Hantzsch.  I  graduated  at  the 
Wiirzburg  University,  taking  the  Ph.D.  degree. 

R.  Meldola.  Arthur  Lap  worth. 

John  Castell-Evans.  L.  Eynon. 

F.  Henry  Streatfeild. 

Wheaton,  Harold  Joseph, 

21,  Chesterton  Road,  Cambridge. 
Chemical  Engineer.     I  have  taken  the  Chemistry  course  in  connec- 
tion with   Engineering  at  the  Central  Technical  College,  and  have 
since  held  positions  as  Assistant  Analyst  in  the  Thames  Conservancy 
and  Kennicott  Water  Softener  Co.'s  Laboratories. 

Charles  E.  Groves.  Gerald  T.  Moody. 

Henry  E.  Armstrong.  William  A.  Davis. 

T.  Martin  Lowry. 

Willett,  Herbert  William  Mills, 

The    Cedars,    Chislehurst.     During  term:    Magdalen  College, 
Oxford. 
Student  of  Chemistry  at  the  University  of  Oxford. 

Henry  A.  Miers.  D.  II.  Nagel. 

Harold  Hartley.  N.  V.  Sidgwick. 

11.  B.  Baker. 
Willstaetter,  Richard, 

Zurich  (V  BergKtra.sse  25). 
Ph.D.     ProfesHor  of  Chemistry,  Polytcchuicum,  Zurich.. 
George  lounge.  M.  0.  Forster. 

VV.  II.  I'erkiii,  jun.  Rudolf  Lossing. 

William  Kamsay.  James  Dewar. 

Rapluid  Meldola. 
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Wolfe,  Ernest  Edwin, 

Kinsale,  Co.  Cork,  Ireland. 
Pharmaceutical    Chemist.       Member    of    Pharmaceutical    Society, 
Ireland.     Teacher  of  Practical  and  Theoretical  Chemistry. 
J,  Armstedt  Ray.  S.  V.  O'Connor. 

P.  J.  Fielding.  David  S.  Jardin. 

Francis  Dickiiison. 

Yates,  John  William, 

71,  North  Street,  Hugglescote,  Nr.  Leicester. 
Science  Master,  Market  Bosworth  Grammar  School,  Nr.  Nuneaton. 
I  have  been  through  the  course  of  Chemistry  at  the  Royal  College  of 
Science,  taking  the  final  for  the  A.R.C.Sc.  in  that  subject.  Have 
passed  the  B.Sc.  with  Honours  in  Chemistry.  As  Science  Master  in 
the  above  School,  I  wish  to  keep  well  in  touch  with  recent  chemical 
work  and  investigations.  Oxford  Senior,  First  Class.  College  of 
Preceptors,  1st  Class  Honours  (7th).  Board  of  Education  Exams. 
William  A.  Tilden.  Chapman  Jones. 

M.  0.  Forster.  James  C.  Philip. 

G.  2\  Morgan. 

The  following  Certificates  have  been  authorised  by  the  Council  for 
presentation  to  Ballot  under  Bye-law  I  (3) : 

Grindley,  Harry  Sands, 
Urbana,  Illinois. 
Professor  of  General  Chemistry,  State  University  of  Illinois.  B.Sc, 
University  of  Illinois,  1888.  D.Sc,  Harvard  University,  1894.  Author 
and  joint  author  of  various  publications  in  the  German  Chemical 
Society  Proceedings,  American  Chemical  Journal ;  Journal  of  the 
American  Chemical  Society,  U.S.  Department  of  Agric.  Bulletins, 
"  University  Studies  "  (University  of  Illinois  publications). 

Sidney  Calvert. 
Mace,  William, 

Hope,  Kingston,  Jamaica. 
Lecturer  in   Agricultural  Science,  Board  of  Agriculture,  Jamaica, 
1905,  now  (1906)  Chemist,  Amity  Hall  Sugar  Factory,  Ltd.     Desire  to 
be  in  touch  with  modern  work  and  Chemical  research. 

H.  H.  Cousins. 
Talbot,  George  Stanley, 

Ocean  Island,  c/o  P.P.  Co.,  60a,  Pitt  Street,  Sydney,  N.S.W. 
Analytical  Chemist.     Student  for  three  years  and  four  months  under 
the  tr.iining  and  instruction  of  VV.  A.  Dixon,  Esq.,  F.I.C.,  and  Messrs. 


56 

Dixon  and  Byrn,  Analysts  under  the  Public  Health  Act,  N.S.W.  For 
the  last  two  years,  and  at  present,  Chief  Analyst  to  the  Pacific  Phos- 
phate Co.,  Ltd.,  Sydney,  N.S.W.  Desire  membership  to  keep  in  touch 
with  current  chemical  literature. 

George  A.  Byrn.  Will.  A.  Dixon. 

Andrew  J.  Dixon, 

Wastenays,  Hardolph, 

Brisbane,  Queensland. 
Analyst,  Brisbane  Board  of  Waterworks.  Primary  Chemical  Train- 
ing, Demonstrator,  Chemistry,  2  years,  College  of  Pharmacy,  Brisbane. 
Assistant  Government  Analyst,  Q.,  under  J.  Brownlie  Henderson, 
F.I.C.,  F.C.S.  (seven  years,  February,  1897,  to  January,  1904).  Analyst 
to  Brisbane  Board  of  Waterworks  (January,  1904,  to  date).  Paper 
before  Royal  Society,  Q.,  August,  1905  ("  Description  of  Enoggera 
Reservoir,  Brisbane,  and  Methods  of  rendering  it  fit  for  a  Town 
Supply"). 

J.  C.  Briinnich.  P.  W.  Jones. 

J.  Brownlie  Henderson.  W.  A.  Hargreaves. 
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Thursday,    February    15th,     1906,    at    8.30    p.m.     Professor    R. 
Meldola,  F.R.S.,  Pi-esident,  in  the  Chair. 

Messrs.  H.   B.   Hartley   and   H.   L.   Tidy   were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Richard  Henry  Beckett,  B.Sc.,  Inval,  Haslemere,  Surrey. 
Herbert  Reginald  Cooper,  Redington,  Northwood,  R.S.O. 
Charles  Davidson,  37,  Herriot  Street,  Pollokshields,  Glasgow. 
Edward  Gardner,  70,  Parliament  Hill  Mansions,  Higbgate  Road,  N.W. 
Richard  Godfrey  Hamilton  Garvey,  25,  Park  Mansions,  Battersea. 
William  Tabor  Lattey,  Corpus  Christi  College,  Cambridge. 
Hamilton    McCombie,     M.A.,     B.Sc,     Ph.D.,     The     University, 

Birmingham. 
Thomas  Jenkins  Murray,  Ph.D.,  The  University,  Birmingham. 
Edgar  Gall  Oliver,  M.A.,  Chigwell  School,  Essex. 
Lawrence  George  Richardson,  14,  Ashgrove,  Horton,  Bradford. 
David  Sommerville,  B.A.,  M.D.,  31,  Manor  House,  Marylebone. 
Foster   Sproxton,   B.Sc,    Uplands,  Alexandra    Park    Road,  Wood 

Green,  N. 
Harold  Augustine  Tempany,  B.Sc,  St.  Johns,  Antigua,  B.W.I. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council. 
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As  Vice-Presidents:  Prof.  W.  H.  Perkin,  jun.,  F.R.S.,  and 
Dr.  Rudolph  Messel,  vice  Prof.  W.  R.  Dunstan,  F.R.S.,  and  Mr.  D. 
Howard. 

As  Ordinary  Members  of  Council :  Prof.  W.  Gowland,  Dr.  H.  A.  D. 
Jowett,  Dr.  F.  E.  Matthews,  and  Prof.  A.  G.  Perkin,  F.R.S.,  vice 
Prof.  A.  E.  Dixon,  Prof.  J.  J.  Dobbie,  F.R.S.,  Dr.  E.  J.  Mills,  F.R.S., 
and  Prof.  J.  M.  Thomson,  F.R.S. 

Mr.  E.  Grant  Hooper,  Dr.  H.  F.  Morley,  and  Dr.  H.  R.  Le  Sueur 
were  elected  Auditors  to  audit  the  Society's  accounts. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  subsequently  declared  duly  elected. 


George  Ernest  Banner. 

Arthur  Ernest  Barker,  B.A.,  B.Sc. 

William  Edward  Bell. 

tJharles  Frederick  Polwhele  Blatch- 

ley,  B.A. 
Thos.  Going  Stoney  Bogue. 
Arthur  Forbes  Braid. 
Richard  Victor  Briggs. 
William  Caldwell,  M.A. 
Reginald  William  Lane  Clarke. 
Wm.  Boulton  Conyngham. 
Stt-phen  Lewis  Courtauld,  B.A. 
Thomas  Harold  Durrans. 
Frederick  Watkins  Evans. 
Hans  Eduard  Fierz,  Ph.D. 
Walter  Hamis  Glover,  Ph.D. 
Harry  Sands  Grindlcy,  D.Sc. 
William  Prince  Hayworth. 
Henry  Carlyle  Irving,  B.A. 
Llewellyn  Thomas  Jones,  B.Sc, 
William  Henry  Matthews  Jones. 
Robert  Le  Rossignol,  B.Sc. 
John  McDowall. 
William  Mace. 


George  Frederick  Wesley  Martin. 
Samuel  Parfitt. 
John  Parkin,  M.A. 
William  Hughes  Perkins,  B.Sc. 
John  Edmund  Pitman,  B.Sc. 
Harold  Rogerson,  M.Sc. 
Philip  Foale  Rowsell. 
John  Kirby  Shrimpton, 
Frank  Smith,  B.Sc. 
George  Stanley  Talbot. 
Percy  Charles  Thornton. 
Arthur  William  Thorp. 
Ronald  William  Tonkin. 
Franklin  Wilfred  Walker, 
Richard  Alfred  Warren. 
Hardolph .  Wastenays. 
Henry  Edgar  Watt,  M.Sc. 
Elkan  Wei-hsler,  Ph.D. 
Harold  Joseph  Wheaton. 
Herbert  William  Mills  Willett. 
Richard  Willstaetter,  Ph.D. 
Ernest  Edwin  Wolfe. 
John  William  Yates,  B.Sc. 


Of  the  following  papers,  those  marked  *  were  read  : 

*35.  "  Cuprous  formate."     By  Andrea  Angel. 

The  compound  described  as  cuproiis  formate  by  Joannis  [Abstr., 
1904,  i,  644),  having  the  formula  (HCO.^)jOiJ2,4NH8.iHaO,  should  be 
named  ammonio -cuprous  formate,  since  it  is  quite  differeiit  in 
properties  from  the  substance  prepared  by  disnolviug  cuprous  oxide 
in  an  af]ueouK  ammoniacal  solution  of  ammonium  formate  under 
petroleum,  diluting   the  solution  with  alcohol,    and   acidifying    with 
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formic  acid,  when  crystals  are  deposited  which  are  collected  in  an 
atmosphere  of  hydrogen  and  washed  with  ethyl  formate.  Cuproits 
forrtiate,  (HC02)2Cu2,  consists  of  colourless  crystals  which  are  very 
easily  decomposed ;  water  immediately  hydrolyses  the  substance  to 
cuprous  oxide  and  formic  acid,  sodium  carbonate  solution  decomposes  it 
with  effervescence,  ammonia  solution  decomposes  it  with  a  slight 
hissing  noise,  and  dilute  sulphuric  acid  at  once  produces  a  precipitate 
of  metallic  copper.  Dilute  formic  acid  acts  similarly,  although  more 
slowly.  Moist  air  rapidly  hydrolyses  it,  turning  it  orange-red,  but  in 
a  desiccator  over  sulphuric  acid  it  may  be  preserved  apparently  for  an 
indefinite  time.  Owing  to  the  ease  with  which  the  substance  is 
decomposed,  the  preparation  requires  special  precautions  in  regard  to 
the  strength  of  the  solutions  employed.  The  method  of  preparation 
may  be  employed,  with  modifications,  for  the  production  of  other 
cuprous  salts. 

Discussion. 

Mr.  A.  Vernon  Haecourt  said  that  Mr.  Angel's  research  arose  out 
of  some  experiments  on  the  gradual  heating  of  cupric  acetate  in  a 
vacuum,  an  account  of  which  had  already  appeared  in  the  IWansactions. 

Both  cupric  acetate  and  cupric  formate  when  strongly  heated  in  a 
glass  vessel  deposit  a  mirror  of  copper  on  the  glas><,  showing  that  a 
gas  containing  copper  has  been  formed.  The  temperature  of  decom- 
position of  cuprous  acetate  is  very  near  its  temperature  of  volatilisa- 
tion, and  neither  it  nor  cuprous  formate  can  be  obtained,  except  in 
very  small  proportion,  by  sublimation  from  the  cupric  salt. 

*36,  "  The  solubility  of  triphenylmethane  in  org^anic  liquids,  with 
which  it  forms  crystalline  compounds."  By  Harold  Hartley  and 
Noel  Oarrod  Thomas. 

Experiments  were  made  on  the  crystallisation  of  triphenylmethane 
from  a  large  number  of  organic  liquids  in  order  to  see  in  what  cases  a 
crystalline  compound  is  forme  i  with  the  solvent.  From  benzene, 
thiophen,  pyrrole,  and  aniline  solutions,  it  crystallises  under  certain 
conditions  with  one  molecule  of  the  solvent,  and  a  microscopic  study  of 
crystals  of  the  four  compounds  has  shown  that  they  all  belong  to  the 
rhombohedral  system,  forming  an  isomorphous  series. 

The  solubility  of  triphenylmethane  in  each  of  the  four  liquids 
and  also  in  pyridine  has  been  determined  by  a  modificatiou  of  the 
method  devised  by  Kuriloff.  Weighed  quantities  of  solvent  and  solute 
are  sealed  in  small  glass  tubes,  and  these  are  placed  in  a  water-bath. 
By  varying  the  temperature  of  the  bath,  two  temperatures  can  be 
determined,  at  the  lower  of  which  the  last  crystal  left  undissolved  is 


60 

growing,  and  at  the  upper  the  same  crystal  is  dissolving.  These 
temperatures  are  usually  0*4°  to  0*5°  apart  and  their  mean  has  been 
taken  as  the  temperature  of  saturation. 

Experiments  were  also  made  on  the  spontaneous  crystallisation  of 
supersaturated  solutions  of  triphenylmethane  in  each  of  the  foregoing 
solvents  by  cooling  solutions  in  sealed  tubes  after  they  had  been 
heated  sufficiently  to  destroy  all  crystalline  nuclei.  When  the  tubes 
were  shaken  during  the  cooling,  crystallisation  took  place  at  definite 
temperatures.  The  results  confirm  the  existence  of  a  metastable  region 
in  which  supersaturated  solutions  cannot  crystallise  spontaneously. 
The  limit  of  this  region  where  the  solutions  pass  into  the  labile  state 
and  crystallise  can  be  represented  by  a  curve,  for  which  Miers  and 
Isaac  have  suggested  the  name  "  supersolubility  curve."  It  runs 
approximately  parallel  to  the  solubility  curve  at  a  distance  from  it 
depending  on  the  respective  solvent  and  solute. 

*37.  "  The  spontaneous  crystallisation  of  supersaturated  solutions." 
By  Harold  Hartley. 

The  author  discussed  the  different  views  of  Ostwald  and  de  Coppet 
on  this  subject  in  view  of  the  experiments  described  in  the  pi'eceding 
communication  and  those  of  Miers  and  Isaac  (Proc,  1906,  22,  9).  It 
was  shown  how  the  difference  between  metastable  and  labile  solutions 
might  be  explained  from  the  kinetic  standpoint  as  a  result  of  the 
increased  solubility  of  the  small  crystals  which  must  be  first  formed  in 
a  spontaneous  crystallisation. 

Discussion. 

Professor  Miers  welcomed  these  investigations  as  new  examples  of 
the  importance  of  the  supersolubility  curve,  and  called  attention  to 
the  fact  that  the  authors  could  not  have  established  their  results 
without  a  practical  knowledge  of  crystallography. 

Sir  William  Ramsay  pointed  out  the  analogy  between  the  behaviour 
of  crystalli.sable  solution  in  the  metastable  and  stable  states  with  that 
of  a  super-heated  liquid,  and  suggested  that  Mr.  Hartley  might  derive 
some  lielp  by  a  study  of  such  behaviour. 

Mr.  Hahtley,  in  reply,  said  that  small  crystals  besides  being 
abnoriiially  soluble  must  also  have  a  lower  melting  point  than 
larger  individuals,  and  that  this  fact  would  explain  tlie  usual 
occMir'roiiPe  of  suporfusion.  Mr.  P.  W.  Robertson  and  ho  were  just 
starting  U>  investigate  tlie  conditions  under  which  a  number  of  pure 
organic  substances  crystallise  spontaneously,  and  the  former  had 
Buggcslcd  tliut  tlie  variation  of  melting  point  with  the  size  of  a  crystal 
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cryoscopic  work  with  such  solvents  as  thymol.  Supersaturated  solu- 
tions did  not  crystallise  immediately  on  reaching  the  labile  state  unless 
they  were  vigorously  shaken ;  thus  the  pull  on  the  solution,  which  was 
suggested  by  Sir  William  Rimsay's  analogy  of  the  continuous  isothermal 
as  necessary  to  start  crystallisation,  was  actually  realised  in  the 
continuous  production  of  fresh  liquid  surfaces. 

*38.  "Preparation  and  properties  of  some  new  tropeines." 
By  Hooper  Albert  Dickinson  Jowett  and  Archie  Cecil  Osborn  Hann. 

The  object  of  this  iuvestigatiou  was  primarily  to  determine  whether 
any  difference  in  physiological  .action  could  be  observed  between  tro- 
peines  containing  a  lactone  grouping  and  their  corresponding  hydroxy- 
acid,  similar  to  that  recorded  in  the  case  of  pilocarpine  and  pilocarpic 
acid  (Mai'shall,  J.  Phyisiol.,  1904,  31,  153).  For  this  purpose,  the  tro- 
peines  of  methylparaconic,  terebic,  and  phthalidecarboxylic  acids  were 
prepared,  when  it  was  found  that  both  terebyl-  and  phthalidecarboxyl- 
tropeines,  which  produce  an  atropine-like  eifect  on  the  heart,  lose  this 
action  after  a  molecular  proportion  of  alkali  has  been  added  to  the 
base,  thus  showing  in  aqueous  and  alkaline  solution  a  difference 
in  action  analogous  to  that  observed  in  the  ca«e  of  pilocarpine. 

In  addition  to  the  tropeines  already  mentioned,  the  glycollyl-  and 
protocatechyl-derivatives  were  prepared  and  the  opportunity  taken  to 
test  Ladenburg's  generalisation.  According  to  this  chemist,  a  tropeine, 
in  order  to  po.ssess  mydriatic  action,  must  contain  a  benzene  nucleus 
and  a  fatty  hydroxyl  attached  to  the  same  carbon  atom  as  that 
bearing  the  carboxyl  group.  It  was  found  that  this  did  not  strictly 
hold,  as  terebyltropeine  possessed  a  distinct  mydriatic  action.  It 
would  appear,  however,  that  the  conditions  most  favourable  for  the 
development  of  the  mydriatic  action  in  a  tropeine  are  those  stated  by 
Ladenburg,  namely,  that  the  acyl  group  should  contain  a  benzene 
nucleus  and  an  aliphatic  hydi'oxyl  in  the  side-chain  containing  the 
carboxyl  group. 

*39.  "  Studies  in  asymmetric  synthesis.  IV.  The  application  of 
Grignard's  reaction  for  asymmetric  syntheses."  By  Alexander 
McKenzie. 

The  author  has  studied  the  action  of  magnesium  propyl  iodide, 
magnesium  isobutyl  iodide,  and  magnesium  a-naphthyl  bromide 
respectively  on  ^-menthyl  benzoylformate  and  effected  in  each  case  an 
asymmetric  synthesis  of  a  substituted  /-glycoUic  acid.  The  influence 
of  the  ^-bornyl  as  contrasted  with  that  of  the  /-menthyl  grouping  was 
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examined  by  acting  on  Z-bornyl  benzoylformate  with  various 
magnesium  alkyl  halides  ;  the  effect  of  the  ^-bornyl  grouping  was  to 
diminish  the  Isevorotation  of  the  mixture  of  substituted  glycollic  acids 
obtained ;  thus,  whilst  the  mixture  of  d-  and  ^-atrolactinic  acids  obtained 
from  Z-menthyl  benzoylformate  and  magnesium  methyl  iodide  had 
[ajo  -95°  in  ethyl-alcoholic  solution,  the  mixture  from  ^bornyl 
benzoylformate  under  similar  conditions  gave  [aj^  —  1"9°. 

A  mixture  of  d-  and  Z-phenyk"sobutylglycollic  acids  containing  an 
excess  of  the  (2-acid  was  produced  from  Z-bornyl  benzoylformate  and 
magnesium  isobutyl  iodide,  whereas  the  mixture  was  Isevorotatory 
when  Z-menthyl  benzoylformate  was  used.  Similarly,  a  dextrorotatory 
mixture  of  acids  was  produced  by  the  action  of  ^bornyl  benzoylformate 
on  magnesium  a-naphthyl  bromide. 

The  asymmetric  synthesis  of  c?-atrolactinic  acid  was  produced  by 
the  action  of  magnesium  phenyl  bromide  on  Z-menthyl  pyruvate. 

When  Z-menthyl  acetoacetate,  ^menthyl  ethylacetoacetate,  or 
Z-menthyl  diethylacetoacetate  is  submitted  to  the  Grignard  reaction, 
no  asymmetric  synthesis  occurs,  the  first  of  these  substances 
reacting  in  accordance  with  its  enolic  structure.  A  slight  asymmetric 
synthesis  was,  however,  detected  when  Z-menthyl  laevulate  was  used. 

40.  "  o-Cyanobenzenesulphonic  acid  and  its  derivatives." 
By  A.  Jamiesou  Walker  and  Elizabeth  Smith. 

Reference  was  made  to  the  work  of  Jesurun  (Be)'.,  1893,  26,  2288)  on 
o-cyanobenzenesulphonic  chloride,  and  to  that  of  Remsen  and  others 
{Amer.  Chem.  J.,  1895,  17,  309  and  347;  ibid.,  1896,  18,  794  and 
819)  and  List  and  Stein  {Ber.,  1898,  31,  1648)  on  ammonium  o-cyano- 
benzenesul  phonate . 

'J'lie  authors  then  described  a  modification  of  Jesurun's  method  for 
the  preparation  of  o-cyanobenzenesulphonic  chloride  and  the  isolation 
from  the  mother  liquor  of  o-cyanobenzeneaulphonic  acid,  CN-Cj-H^'SOgH, 
which  crystallises  from  water  in  white  needles  melting  at  279 — 279-5^ 
Its  silver  salt  has  been  prepared,  and  the  action  of  nitric  acid  and 
bromine  on  the  acid  investigated. 

Reduction  of  the  chloride  with  zinc  dust  yields  o-cyanohenzene- 
aulphinic  acid,  CN'C^H^-SOgH,  which  crystallises  in  small,  white 
needles  melting  at  2265 — 228°.  With  bromine,  this  acid  yields  two 
compounds  melting  at  156 — 156  5°  and  1725 — 173°  respectively,  but 
containing  no  bromine.  Their  constitution  is  still  being  investigated. 
Nitrous  acid  converts  the  sulphinic  acid  into  a  yellow  solid,  probably 
o-cyaiiodil>enz»ulphohydroxamic  acid,  N[C„H^(CN)'SO.J./01 1 . 

Ifoutiiig  with  dilute  caustic  soda  and  subsequent  acidification  trans- 
form the  chloride  into  a  substance  (m.  p.  221  5 — 223°)  with  the  sweet 
taBto  of  "  saccharin,"  and  not  into  the  8ul])honic  acid. 
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41.  "The  condensation  of  dimethyldihydroresorcin  and  of  chloro- 
ketodimethyltetrahydrobenzene  with  primary  amines.  Part  II. 
Diamines. — m-  and />-Phenylenediamines."     By  Paul  Haas. 

Dimethyldihydroresorcin  condenses,  in  alcoholic  solution,  with  one 
molecular  proportion  of  a  diamine,  giving  an  80  per  cent,  yield  of  the 
compound 

I      CMe  <CH2-C(NH^,-NH,W 

together  with  a  small  amount  of  a  disubstituted  amine  having  the 
formula 

II.    CMe2<  )rCH  CH^  >CMe2. 

\ch:c(oh)/  \C{ho):ch/ 

A  better  yield  of  the  latter  substance  is  obtained  by  prolonged  boiling 
in  alcoholic  solution  of  one  molecular  proportion  of  the  compound  I 
with  a  second  molecule  of  dimethyldihydroresorcin.  Chloroketodi- 
methyltetrahydrobenzene  condenses  with  two  molecules  of  a  primary 
diamine  to  give  a  hydrochloride  having  the  following  formula  : 

III     CMe  <CH2-C(NH.CeH,-NH2,HCl)^ 

The  corresponding  base  is  strongly  alkaline  to  litmus,  whereas  the 
compound  I  has  a  neutral  reaction  ;  it  cannot  be  made  to  condense 
further  with  dimethyldihydrorf sorcin  as,  owing  to  its  strongly  basic 
nature,  it  is  precipitated  by  this  substance  from  an  alcoholic  solution 
in  the  foi'm  of  an  insoluble  resorciu  salt  having  the  formula 


42.  "A  modification  of  the  volumetric  estimation  of  free   acid  in 
the  presence  of  iron  salts."    By  C.  Chester  Ahlum. 

Because  of  the  inapplicability  of  indicatoi-s  in  the  titration  of  free 
acid  in  the  presence  of  iron  salts,  the  author  devised  a  modification  in 
which  the  iron  is  removed  from  solution,  making  a  titration  possible. 
The  iron  is  precipitated  by  means  of  sodium  dihydrogen  phosphate. 
The  iron  phosphates  are  filtered  oif  and  the  filtrate  titrated  with 
standard  sodium  hydroxide.  In  the  reaction  of  the  ferric  salt  with 
the  sodium  dihydrogen  phosphate,  a  definite  quantity  of  acid  is 
liberated,  necessitating  a  correction  in  the  amount  of  acid  found  in 
the  titration. 

Fe2(S04)3  +  2NaH2PO,  =  'IVeVO^  +  ^B..^iiO^  +  2H2SO,. 
FegClg  +  2NaH2PO^  =  IFeVO^  +  2NaCl  +  4HC1. 
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The  amount  of  acid  is  directly  proportional  to  the  amount  of  ferric 
iron  present,  the  latter  being  estimated  previous  to  the  titration.  The 
difference  between  the  amount  of  acid  found  in  the  titration  and  the 
amount  of  acid  equivalent  to  the  ferric  iron  present  gives  the  true 
amount  of  free  acid.  A  table  giving  the  results  of  a  number  of 
estimations  of  free  acid  in  mixtures  of  known  quantities  of  ferric 
sulphate  and  sulphuric  acid  shows  a  considerable  degree  of  accuracy. 

Calcium,  magnesium,  and  ferrous  salts  do  not  interfere  with  the 
estimation,  and  the  method  is  applied  to  the  analysis  of  natural  waters 
containing  iron  salts  and  free  acid. 


43.  "  The  theory  of  alkaline  development,  with  notes  on  the 
aflfinities  of  certain  reducing  agents."  By  Samuel  Edward 
Sheppard. 

The  author  first  dealt  with  the  reactions  of  hydi'oxylamine  and 
hydrogen  peroxide  respectively  with  silver  salts,  with  notes  on  the 
reactions  of  organic  reducers.  It  was  shown  that  at  moderate 
concentration  one  molecule  of  hydroxylamine  reduces  one  molecule  of 
silver  salt,  but  at  great  dilutions  two,  according  to  the  equations  : 

2NH2-OH  +  A-gp  =  2 Ag  +  Nj  +  3Up  ; 
2NH2-OH  +  2Ag20  =  4Ag  +  NgO  +  SHgO, 
whilst  one  molecule  of  hydrogen  peroxide  reduced  one   molecule  of 
silver  salt,  probably  according  to  the  equation  : 

2H2O2  4-  AggO  =  2  Ag  +  H.O  +  2O0  +  H2, 
hydrogen  being  one  of  the  reaction  products.  The  bearing  on  the 
molecular  condition  in  solution  of  these  substances  was  discussed. 
With  organic  reducers,  such  as  polyphenols  and  aminophenols,  a 
peculiar  case  of  "coupled"  reaction  was  examined,  wherein  the 
mutual  presence  of  organic  compound  and  sulphite  retarded  the  total 
oxidation.  The  author  has  also  investigated  the  dynamics  of  develop- 
ment with  these  reducers. 


44.  "  Resolution    of  2  :  3  dihydro  3-methylindeue-2  carboxylic    acid 
into  its  optically  active  isomerides."     By  Allen  Neville. 

When  ethyl  benzylncetoacetate  is  treated  with  concentrated 
sulphuric  acid,  3-methylindono-2-carboxylic  acid  is  formed,  which  on 
reduction  with  sodium  amalgam  gives  2  : 3-dihydro-3-methylindi'ne- 
2-carboxylic  acid.  This  acid  forms  with  ^meuthylamine  a  well-defined 
crystalline  salt,  which  on  cry.stallisation  from  othyl  acetate  gives,  after 
a  few  crystallisations,  the  puro  salts  of  the  c2-acid  aud  ^-base.  Thi.s 
sabsiance  crystallises  in  long,  white  needles,  melts  at  170°,  is  easily 
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soluble  in  all  the  ordinary  organic  media  except  ethyl  acetate  and  ether, 
and  has  [a]o  +  27'35°  and  [M]jj  +89-63°.  On  decomposing  this  salt, 
d-2  :  3-dihydro-3-methyliQdene-2-carboxylic  acid  was  obtained,  which 
crystallised  in  long,  flat  needles  melting  at  86°.  It  was  insoluble  in  water, 
but  soluble  in  all  the  ordinai-y  organic  media  ;  it  gave  in  alcohol  [ajo 
+  67-28°  and  [MJ^  +118-41°,  and  in  benzene  [a]^  +76-86°  and  [M% 
+  135-27°.  The  sodium,  potassium,  barium,  silver,  and  had  salts  and 
the  methyl  ester  were  prepared. 

From  the  more  readily  soluble  portions  of  the  menthylamine  salt, 
the  laevorotatory  acid  was  isolated.  This  was  exactly  similar  in 
specific  rotation  and  other  properties  to  the  corresponding  dextro- 
rotatory isomeride. 
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Baker,  Richard  T.,  and  Smith,  Henry  G.  Some  West  Austr.ilian 
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Juritz,  Charles  F.  The  need  for  organised  chemical  research  in  the 
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Some  notes  regarding  South  African  pharmacology.     (From 

the  Trans.  S.  African  Phil.  Soc,  16,  1905.) 

Smith,  Henry  G.  The  refractive  indices,  with  other  data,  of  the 
oils  of  118  species  of  eucalyptus.  (From  the  J.  and  Proc.  Roy.  Soc. 
N.S.  Wales,  39,  1905.) 

On  the  occurrence  of  calcium   oxalate  in  the  barks  of  the 

oucalyptH.     (From  the  J.  and  Proc.  Roy.  Soo.  N.S.  Wales,  39,  1905.) 
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At  the  next  Ordinary  Meeting,  on  Thursday,  March  Ist,  1906,  at 
■8.30  p.m.,  the  following  paper  will  be  communicated  : 

"Studies  of  dynamic  isomerism.     Part  IV.     Stereoisomeric  halogen 
derivatives  of  camphor."     By  'P.  M.  Lowry. 
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Hem  Chandra  Dutt  Gupta,  "Guptanibar,"  Krishnagar,  Bengal,  India, 


70 

Of  the  following  papers,  those  marked  *  were  read  : 

*45.  "  Studies    of   dynamic    isomerism.     Part    IV.     Stereoisomeric 
halogen  derivatives  of  camphor."     By  Thomas  Martin  Lowry. 

Measurements  were  given  of  the  solubility  in  alcohol  of  a-chloro-  and 
a-bromo-camphors,  a^-  and  aTr-dibromocamphors,  and  a/3-  and  a7r-chloro- 
bromocamphors,  both  alone  and  in  presence  of  a  small  proportion  of 
sodium  ethoxide.  In  each  case  it  was  found  that  the  addition  of 
alkali  resulted  in  an  increase  of  solubility  in  the  ratio  of  about  09  to 
1.  No  such  increase  was  observed  in  the  case  of  ^-bromocamphor,  or 
of  compounds  in  which  both  the  a-  and  a'-hydrogen  atoms  were  dis- 
placed. The  increase  of  solubility  is  ascribed  to  the  formation  in  the 
solution  of  a  small  proportion  (7  to  12  per  cent.)  of  the  stereoisomeric 
a'-compound  (compare  Kipping,  Proc,  1905,  21,  124  and  125). 

*46.  "  The  coagulating  action  of  colloids.     Parti." 
By  William  Porter  Dreaper  and  Alexander  Wilson. 

The  addition  of  tannic  acid  to  an  organic  colloid  like  gelatin  or 
albumin  in  the  hydrosol  state  determines  the  amount  of  gallic  acid 
absorbed  by  the  coagulum.  The  gallic  acid  may  be  present  before  or 
after  the  addition  of  tannic  acid.  Acids  like  hydrochloric  or  acetic 
reduce  this  absorption.  Salts,  on  the  other  hand,  increase  it.  These 
acids  do  not  seem  to  replace  the  gallic  acid  by  mass  action  or  otherwise. 

Gelatin  in  the  hydrogel  state  absorbs  gallic  acid,  although  no  pre- 
cipitation takes  place  if  the  former  is  in  the  hydrosol  state.  Salts 
increase  absorption,  but  alcohol  reduces  it. 

Albumin  absorbs  gallic  acid  when  precipitated  by  either  tannic  acid 
or  heat.  Alcohol  prevents  this  action  and  also  the  absorption  of  tannic 
acid  by  albumin.  Addition  of  gallic  acid  to  a  "  solution  "  containing 
tannic  acid  and  albumin  causes  rapid  coagulation.  This  reaction  is 
dependent  on  concentration.  In  very  concentrated  solutions,  gallic 
acid  will  precipitate  albumin. 

Absorption  by  silk  is  greatly  reduced  in  presence  of  alcohol,  the 
tannic  acid  absorbed  is  reduced  from  15  to  1"2  per  cent.  Hide  powder 
behaves  in  a  similar  way,  the  tannic  acid  absorbed  being  reduced  from 
72  to  10  per  cent. 

Solutions  of  gelatin,  "  collin,"  and  albumin  give  these  reactions. 

The  results  obtained  by  the  author  throw  further  light  on  dyeing 
and  tanning  processes.  The  influence  of  gallic  acid  in  the  manufacture 
of  leather  seemH  to  be  of  a  more  direct  nature  than  was  previously 
supposed. 
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Discussion. 


Mr.  Dreaper,  in  reply  to  questions  from  Dr.  Cain,  stated  that 
"  collin  "  was  a  form  of  soluble  gelatin  used  by  Parker  and  Payne  in 
the  estimation  of  tannic  acid ;  it  did  not  enter  the  hydrogel  state  at 
the  ordinary  temperature. 

The  tannic  and  gallic  acids  were  estimated  by  the  process  he  had 
suggested  some  time  ago.  The  tannic  acid  was  titrated  with  copper 
sulphate  solution  in  the  presence  of  calcium  carbonate.  The  separation 
of  the  two  acids  was  brought  about  by  precipitating  the  former  as  lead 
tannate  in  the  presence  of  a  definite  excess  of  acetic  acid,  which  pre- 
vented the  gallate  being  precipitated  at  the  same  time.  The  gallic  acid 
in  the  filtrate  was  then  estimated  as  copper  salt. 

•47.  "Studies  on  optically  active  carbimides.  III.  The  resolution 
of  a-phenyl-a'-4-hydroxyphenylethane  by  means  of  /  menthyl- 
carbimide."  By  Robert  Howson  Pickard  and  William  Oswald 
Littlebury. 

A  method  of  resolving  racemic  hydroxyl  compounds  by  means  of 
^-menthylcarbiraide  was  described.  The  /-menthylearbamates  thus 
obtained  by  the  combination  of  these  compounds  ein  be  separated  by 
fractional  crystallisation  and  are  then  hydrolysed  by  alcoholic  sodium 
hydroxide.  d-a-Phenyl-a'A-hydroxyphenylethaiie  \-ment/tylcarbamate 
separates  in  a  pure  condition  from  light  petroleum  and  melts  at  117°. 
When  hydrolysed,  it  yields  d-a-phenyl-a'-A-hydroxypftenylethane,  which 
melts  at  64°  and  has  [ajp  +7'78^  in  benzene. 

Discussion. 

Dr.  A.  McKenzie  asked  whether  the  authors  had  obtained  any 
evidence  of  the  partial  resolution  of  an  inactive  phenol  into  its 
optical  isomerides  by  the  action  of  an  amount  of  Z-menthylcarbimide 
insufficient  for  complete  interaction.  A  partial  resolution  might 
be  expected  to  occur  under  such  conditions  if  the  velocity  of  inter- 
action of  the  i/-ph©nol  with  the  /-carbimide  were  different  from  that  of 
the  Z-phenol.  That  an  inactive  alcohol  may  be  partially  re.«olved  into 
its  optical  isomerides  has  been  shown  with  sec-octyl  alcohol  {Ber.,  1901, 
34,  474). 

It  would  be  interesting  to  know  whether  the  temperature  condi- 
tions under  which  the  fractional  crystallisation  described  by  the 
authors  took  place  had  much  influence  on  the  progress  of  the 
resolution. 

Dr.  PiCKABD,  in  reply  to  a  question  from  Dr.  Forster,  stated  that 
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the  method  of  obtaining  earbimides  by  the  action  of  nitrous  acid  on  the 
corresponding  carbamides  could  not  be  used  for  the  preparation  of 
/-menthylcarbimide,  as  this  reacts  too  readily  with  water. 

In  reply  to  Dr.  McKenzie,  he  said  that  in  attempting  the  resolution 
of  a-phenyl-a'-4-hydroxyphenylethane  by  treatment  with  half  its  equi- 
valent of  /-menthylcarbimide,  some  experimental  difficulties  supervened 
and  led  to  the  adoption  of  the  easier  method  of  fractionally  crystal- 
lising a  mixture  of  the  two  modifications  of  the  Z-menthylcarbamates. 
No  evidence  of  a  transition  temperature  was  observed  during  the 
investigation. 


♦48.  "Experiments  on  the  synthesis  of  the  terpenes.  Part  VIII. 
Synthesis  of  the  optically  active  modifications  of  ^^-p- 
menthenol(8)  and  A^-^'^^-zj-menthadiene."  By  Francis  William 
Kay  and  William  Henry  Perkin,  jun. 

The  terpenes  and  their  derivatives,  which  have  so  far  been  obtained 
synthetically  (T'm^i*.,  1904,  85,  654;  1905,  87,  639,  655,  661,  1067, 
and  1083;  Proc,  1905,  21,  255),  have  always  been  inactive,  but  the 
following  optically  active  members  belonging  to  this  group  have  now 
been  synthesised. 

pTT-.pTT  ^C'COoH,    contains 

an  asymmetric  carbon  atom,  and  by  the  systematic  crystallisation  of  its 
brucine  and  strychnine  salts  the  authors  have  resolved  it  into  its  dextro- 
and  laevo-modifications.  The  Isevo-modification  obtained  from  the 
brucine  salt  has  a  rotation  of  [aji)  -100°,  whereas  the  dextro-acid 
obtained    from  the  sti'ychnine    salt  has  a  corresponding  rotation  of 

[a]u  -Kior. 

The  esters  of  these  acids  were  prepared  by  the  action  of  alcoholic 
sulphuric  acid  ;  et/iyl  d-^^-tetrah)/dro--ptoluate  boiled  at  154°/ 100  mm. 
jiiid  had  [a]i,  -f- 86°,  the  Ifevo-modification  l)oiled  at  154°/100  mm.  and 
luid  [ttjo  -  84°.  On  treating  the  latter  with  the  theoretical  amount  of 
magnoHium  methyl  iodide  and  then  decomposing  with  water  and  dilute 

acid,  ]-^^-p-7nenthelwl{S),  CH]VIe<^^2^jJ^>C-CMe,/0H,  was  ob- 
tained; this  subsUince  bails  at  101°/14  mm.  .and  lias  [a ]u  -67°.  When 
this  mentheuol  is  [digested  with  potassium  hydrogen  sulphate,  partial 
racemisation    takes    place,    and    the    resulting    ^■'^^^"•^•ment/iadiene, 

CHMe<^y2^^J^>C-C<^^2.  which  distils  at  1857748  mm.,  has  a 

rotation  [aj^  of  only  -  10'. 

Pure  d-^"  '^''*-i)-me7Uhadiene  was,  however,  obtained  by  the  direct 
action  of  oxcess  ot  magnesium  metliyl  iodide  on  the  c/ester  without 
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the  aid  of  the  acid  sulphate;  it  boils  at  184 — 186°/756  mm.  and  has 
[ajo  +98^.  The  magnetic  rotations  and  other  physical  constants  of 
these  interesting  substances  are  being  determined. 


*49.  "  Studies  in  the  acridine  series.  III.  The  methylation  of 
chrysaniline."  By  Albert  Ernest  Dunstan  and  John  Theodore 
Hewitt. 

The  authors  have  continued  the  research  on  the  lines  laid  down  by 
Hewitt  and  Fox  {Trans.,  1904,  85,  529,  and  1905,  87, 1058),  and  have 
prepared  the  diacetyl  and  tetra-acetyl  derivatives  of  chrysaniline, 
starting  from  the  purified  base. 

By  treatment  with  methyl  iodide  and  methyl  alcohol,  the  diacetyl 
derivative  afforded  an  acridinium  methiodide,  which  on  hydrolysis 
immediately  gave  an  anhydro-base  ;  this  substance  was  also  prepared 
by  the  use  of  methyl  sulphate  and  subsequent  hydrolysis  and  precipita- 
tion vnth  ammonia. 


50,  "  Note  on  the  application  of  the  electrolytic  method  to  the 
estimation  of  arsenic  in  wall  papers,  fabrics,  &c."  By  Thomas 
Edward  Thorpe. 

Known  quantities  of  the  material,  as  a  rule  about  2  grams,  are 
moistened  with  lime  water,  mixed  with  calcined  magnesia,  dried,  and 
charred.  The  ash  is  treated  with  dilute  sulphuric  acid,  half  a  gram 
of  potassium  metabisulphite  added,  the  solution  boiled  and  diluted  to 
a  definite  volume,  and  the  whole  or  an  aliquot  portion,  depending  on 
the  amount  of  arsenic  suspected  to  be  present,  is  added  to  the  electro- 
lytic arrangement  already  described  {Trans.,  1903,  83,  974).  The 
deposit  of  arsenic  so  obtained  is  tlien  compared  with  deposits  obtained 
in  precisely  the  same  way  by  the  addition  of  known  quantities  of 
arsenic,  ranging  from  0-005  to  001 25  milligram  of  arsenious  oxide, 
to  materials  free  from  arsenic,  as  in  the  method  of  testing  brewing 
materials  for  arsenic  already  described  {loc.  cit.).  A  single  incinera- 
tion of  the  suspected  material  suffices  for  several  tests.  The  amounts 
of  lime-water  and  magnesia  recommended  to  be  used  have  been  proved 
by  direct  experiment  to  retain  amounts  of  arsenic  ranging  from  0*0025 
to  5  milligrams  when  contained  in  2  grams  of  wool  or  paper. 

Many  samples  of  woollen  materials  met  with  in  commerce  contain 
vei-y  notable  quantities  of  arsenic,  arising  probably  from  the  wide- 
spread use  of  arsenical  dips. 
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51.  "Nitrogen  halides  from  camphoryl-i//-carbamide." 
By  Martin  Onslow  Forster  and  Hans  Grossmann. 

The  action  of  potassium  hypobromite  and  hypochlorite  on  camphoryl- 
i/'-carbamide  has  been  found  to  give  rise  to  dihalogen  derivatives  which 
have  all  the  properties  of  compounds  containing  halogen  attached  to 
nitrogen.  Normal  camphorylcarbamide  yields  the  same  substances, 
owing  to  the  readiness  with  xvhich  it  changes  into  the  pseudo- 
modification  under  the  influence  of  alkalis.  Corresponding  mono- 
halogen  derivatives  have  been  obtained  from  camphorylmethyl-i^- 
carbamide  and  its  normal  modification. 

52.  "The  relation  of  position  isomerism  to  optical  activity.  VI. 
The  rotation  of  the  menthyl  esters  of  the  isomeric  chloronitro- 
benzoic  acids."  By  Julius  Berend  Cohen  and  Henry  Percy  Armes. 

It  was  pointed  out  in  a  previous  paper  on  this  subject  {Trans.,  1905, 
87,  1192)  that  whereas  chlorine  and  bromine  atoms  in  the  ortho-position 
to  the  active  group  lower  its  rotation,  the  nitro-group  has  the  opposite 
effect  of  greatly  increasing  it.  In  the  present  investigation,  the  com- 
bined effect  of  halogen  and  nitro-group  on  the  activity  of  the  menthyl 
group  has  been  examined.  The  authors  have  studied  the  rotations  of 
eight  out  of  the  ten  isomeric  chloronitrobenzoic  esters,  the  2-chloro-3- 
nitro-  and  3-chIoro-2-nitro-compounds  being  omitted  owing  to  difficulties 
of  preparation. 
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ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  election 
of  Officers  and  Council  and  other  business  will  be  held  on  Friday, 
30th  March,  1906,  at  5  o'clock  in  the  afternoon. 

The  President  will  deliver  his  address  entitled  :  "  The  living 
organism  as  a  chemical  agency  :  A  review  of  some  of  the  problems  of 
photosynthesis  by  growing  plants." 


At  the  next  Ordinary  Meeting,  on  Thursday,  March  15th,  1906,  at 
8.30  p.m.,  the  following  papers  will  be  communicated  : 

"The  interaction  of  well-dried  mixtures  of  hydrocarbons  and 
oxygen."     By  W.  A.  Bone  and  G.  W.  Andrew. 

"  The  explosive  combustion  of  hydrocarbons."  By  W.  A.  Bone  and 
J.  Drugman, 

"  The  occurrence  of  marsh  gas  amongst  the  decomposition  products 
of  certain  nitrogenous  bases  as  a  source  of  error  in  the  determination 
of  nitrogen  by  the  absolute  method,"     By  P.  Haas. 

"  Studies  on  comparative  cryoscopy.  Part  IV.  The  hydrocarbons 
and  their  halogen  derivatives  in  phenol  solution."  By  P.  W. 
Robertson. 

*'The  displacement  of  acid  radicles.  I.  Displacement  of  the 
chloride  and  nitrate  radicles."     By  A.  F.  Joseph. 
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Thursday,  March   15th,  1906,  at  8.30   p.m..  Professor  R.  Meldola, 
F.R.8.,  President,  in  the  Chair. 

Messrs.  8.  L.  Courtauld,  L.  H.  Durrans,  and  R.  W.  L.  Clarke  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messi-s  : 

Ernest  Barrett,  B.Sc,  56,  Elswick  Road,  Lewisham,  S.E. 

Percy  Garratt  Chamberlain,  M.A.,  3,  Market  Place,  Rugby. 

Cecil  \^'yatt-Edgell,  B.A.,  Cowrey  Place,  Exeter. 

O.  Bertram  Foy,  16,  Burlington  Road,  DubHn. 

John  Adam  Watson,  8,  Powis  Gardens,  Notting  Hill,  W. 

A  cei'tificate  has  been  authorised  by  the  Council  for  presentation  for 
ballot  under  Bye-Law  I  (3)  in  favour  of  : 

Ram  Chandra  Mukerjee,  B.A.,  of  Jaipur,  Rajputana,  India. 

The  President  announcetl  that  Dr.  G.  T.  Morgan  had  found  it 
necessary  to  resign  the  Editorship  of  the  Society's  publications,  and 
the  Council  had  appointed  Dr.  J.  C.  Cain  to  succeed  him. 

Attention  was  drawn  to  the  fact  that  the  Sixth  International 
Congress  of  Applied  Chemistry  will  be  held  in  Rome,  beginning  on 
April  25th,  1906. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*53.  "  The  interaction  of  well-dried  mixtures  of  hydrocarbons  and 
oxygen."  By  William  Arthur  Bone  and  George  William 
Andrew. 

The  results  of  experiments  carried  oat  chiefly  with  mixtures  of 
ethylene  and  oxygen,  well  dried  by  previous  long  contact  with  redistilled 
phosphoric  oxide,  do  not  support  the  view  that  the  presence  of  steam  is 
essential  to  the  combustion  of  a  hydrocarbon.  It  was  showu  that  an 
amount  of  desiccation  which  almost  inhibits  the  combination  of 
hydrogen  and  oxygen  (electrolytic  gas)  at  525°  does  not  appreciably 
retard  the  oxidation  of  ethylene.  The  authors  therefore  conclude  that 
oxygen  is  directly  active  in  hydrocarbon  combustion. 


*64.  "The   explosive   combustion  of  hydrocarbons." 
By  William  Arthur  Bone  and  Julien  Dragman. 

The  authors  showed,  as  the  result  of  an  exhaustive  study  of  the 
explosive  combustion  of  a  number  of  different  gaseous  hydrocarbons, 
including  paraffins  up  to  butane  and  olefines  such  as  ethylene,  px'opylene, 
and  the  butylenes,  that  the  theory  of  the  preferential  combustion  of 
carbon  completely  breaks  down  when  applied  to  hydrocarbon  flames. 
The  results  of  the  research  constitute  a  strong  argument  in  favour  of 
the  view  that  there  is  no  essential  difference  between  the  slow  and 
rapid  combustion  of  a  hydrocarbon,  and  that  explosive  combustion  piob- 
ably  involves  the  initial  formation  of  unstable  hydroxylated  molecules, 
which  subsequently  undergo  thermal  decomposition  into  simpler  pro- 
ducts. Very  striking  differences  as  regards  the  composition  of  the 
end-products  are  obtained  when  explosive  combustion  occurs  in  the 
system  C^eHy  +  JC/2O2,  according  as  the  hydrocarbon  is  a  paraffin  pr  an 
oleflne.  In  the  case  of  a  paraffin,  there  is  always  a  separation  of 
carbon  and  a  large  formation  of  steam,  whereas  in  the  case  of  the 
corresponding  olefine  there  is  no  separation  of  carbon,  and  the  cooled 
products  consist  almost  entirely  of  carbon  monoxide  and  hydrogen 
in  accordance  with  the  empirical  equation  CnHj^-i-n/SO.^  — nCO-HwH.j. 
In  the  case  of  an  olefine,  it  was  shown  that  on  reducing  the  proportion 
of  oxygen  much  below  that  indicated  by  the  expression  C,iH.„i  + 
7t/20j,  not  only  does  carbon  separate  in  the  flame,  but  also  a  large 
formation  of  steam  occurs,  a  result  which  is  quite  incompatible  with 
the  theory  of  the  preferential  combustion  of  carbon  in  hydrocarbon 
flames. 

Coiuparative  experiments  on  the  explosion  of  mixtures  correspond- 
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ing  to  CjHg  +  O^,  CgH,  +  H.,  +  O.,,  and  C.^K.;^  + 211^  +  0.^  respectively 
prove  that  the  process  cannot  be  regarded  as  involving  the  primary 
dissolution  of  the  hydrocarbon,  followed  by  a  distribution  of  the 
oxygen  between  free  carbon  and  hydrogen. 

Incidentally,  it  whs  shown  that  the  affinity  of  hydrocarbons  for 
oxygen  at  high  temperatures  is  enormously  greater  than  that  of 
hydrogen,  so  that  whenever  mixtures  of  hydrocarbons  and  hydrogen 
react  with  a  supply  of  oxygen  less  than  is  required  to  complete  the 
initial  combustion  stages  of  the  hydrocarbon,  the  latter  is  burnt 
almost  to  the  entire  exclusion  of  the  hydrogen.  Hence,  in  hydro- 
carbon flames,  the  initial  stages  of  the  oxidation  of  tbe  hydrocarbon 
probably  take  precedence  of  all  other  chemical  processes. 

Discussion. 

Professor  Smithells  paid  that  he  was  very  ready  to  confess  any 
mistake  he  might  have  made  in  giving,  currency  to  the  idea  of 
a  "  preferential  oxidation "  of  carbon  in  the  combustion  of  hydro- 
carbons. He  admitted  at  once  that  the  expression  was  not  universally 
applicable,  and  he  would  endeavour  in  future  not  to  use  it  without 
the  necessary  qualifications.  He  wished,  however,  to  remind  Fellows 
what  the  history  of  the  matter  really  was.  When  he  began  to  experi- 
ment with  flames,  he  was  under  the  conviction,  which  he  believed  was 
shared  by  chemists  in  general,  that  when  a  hydrocarbon  was  burnftd 
with  a  restricted  supply  of  oxygen,  carbon  rather  than  liydrogen 
would  remain  unoxidised.  That  view  lay  at  the  root  of  the  explanation 
of  the  luminosity  of  hydrocarbon  flames  then  current.  When,  experi- 
menting with  the  aerated  flame  of  ethylene,  he  had  found  that  the 
interconal  gases  contained  a  large  quantity  of  free  hydrogen  and  no 
unoxidised  carbon,  and  when  hg  had  found  this  to  be  true  of  hydro- 
carbon flames  in  general,  he  felt  that  a  complete  revolution  must  be 
made  in  our  views,  and  it  was  then  that  he  used  the  expression 
preferential  combustion  of  carbon.  In  describing  chemical  changes,  it 
was  customary  to  name  the  substances  used  and  the  substances 
ultimately  obtained.  Whatever  transitory  products  might  be  formed, 
however  the  mechanism  might  be  regarded,  it  was  the  custom  to  say, 
for  example,  that  zinc  and  strong  sulphuric  acid  give  sulphur  dioxide, 
zinc  sulphate,  and  water.  We  might  suppose  that  zinc  first  displaced 
hydrogen  from  the  acid  and  that  the  hydrogen  reduced  some  more  of 
the  acid,  or  that  the  zinc  was  oxidised  by  the  acid  and  the  oxide  then 
dissolved  in  more  acid.  Then,  again,  hydrogen  sulphide  and  free 
sulphur  were  to  some  extent  formed.  In  such  an  apparently  simple 
reaction  as  this,  we  could  affirm  nothing  with  certainty  about  the 
actual  mechanism.     Therefore,  we  said  simply  that  zinc  and  sulphuric 
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acid  give  sulphur  dioxide,  water,  and  zinc  sulphate.  In  like  manner, 
it  might  be  said  that  in  the  case  of  hydrocarbon  flames  burning  with 
a  restricted  supply  of  oxygen  the  carbon  was  preferentially  oxidised. 

With  regard  to  the  probable  course  of  the  oxidation,  he  considered 
that  Dr.  Bone  had  made  out  a  very  strong  case.  It  was  undoubtedly 
possible  that  all  the  stages  which  the  author  had  indicated  might  be 
passed  through  ;  he  did  not  think  the  explanation  presented  great 
difficulties  from  the  standpoint  of  the  kinetic  theory  of  gases.  On  the 
other  hand,  it  was  undoubtedly  possible  that  the  final  condition  of 
equilibrium  might  be  reached  in  one  bound,  just  as  a  stone  under 
impulse  might  reach  the  foot  of  a  hill  in  one  bound  instead  of  follow- 
ing the  contour  of  the  slope.  It  was  a  question  of  the  balance  of 
evidence.  The  most  serious  piece  of  experimental  evidence  he  knew 
against  Dr.  Bone's  view  was  that  in  tho.«e  parts  of  a  flame  where  the 
partial  combustion  of  hydrocarbons  is  taking  place  there  is  to  be  seen 
a  spectrum  which  he  believed  to  be  only  known  where  carbon  and 
oxygen  were  uniting  to  form  carbon  monoxide.  That  spoke  for 
a  dii'ect  attack  of  the  oxygen  on  the  carbon.  The  solution  of  the 
question  was  one  of  extreme  difliculty,  and,  as  he  had  said,  it  involved 
the  careful  weighing  of  circumstantial  evidence. 

Having  dealt,  Dr.  Armstrong  said,  with  Dr.  Bone's  work  elsewhere, 
and  being  in  agreement  with  him  on  the  main  issue,  there  were  but  few 
matters  to  which  he  need  refer.  One  of  the  most  striking  points 
brought  before  them  was  the  incombustibility  of  hydrogen  as  compared 
with  hydrocarbons — he  thought  that  it  would  have  to  be  recognised 
that  hydrogen  was  not  the  active,  attractive  element  it  was  commonly 
supposed  to  be  in  hydrogen  compounds,  but  that  more  often  than  not  it 
simply  became  pushed  aside,  as  it  were.  The  carbon  appeared  to  be 
primarily  the  attractive  element,  and  in  this  restricted  sense  Professor 
8mithells  was  justified  in  speaking  of  tlie  preferential  combustion  of  the 
carbon  in  hydrocarbons.  As  to  the  influence  of  moisture  on  the  com- 
bustion of  hydrocarbons,  it  was  to  be  expected  that  a  hydrocarbon- 
oxygen  mixture  would  be  much  more  sensitive  to  change  than  one  of 
hydrogen  and  oxygen.  Such  questions  ?>m«<  be  regarded  from  the  point 
of  view  of  some  consistent  theory  of  chemical  change  ;  it  would  be  very 
difficult  to  obtain  direct  experimental  proof  that  conducting  water  was 
essential  to  the  occurrence  of  the  combustion.  The  view  he  had 
expresHed  twenty  years  ago  in  that  room,  that  a  mixture  of  hydrogen 
and  oxygen  alone  would  bo  found  to  be  incombustible,  was  now 
accepted,  however,  and  ho  did  not  hesitate  to  assert  tliat  it  was  necessary 
to  extend  the  argument  from  hydrogen  to  hydrocarbons  but  would  not 
bo  surprised  if  another  twenty  years  passed  before  it  were  recognised 
that  a  mixture  connisting  simply  of  a  hydrocarbon  and  oxygen  was 
incombu.stiblc. 
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Dr.  Bone,  in  reply,  remarked  that  the  discussion  had  not  elicited 
any  definite  criticism  of  the  views  he  ha  I  advanced  in  the  paper.  His 
own  position  was  simply  this.  In  conjunction  with  Dr.  Drugman,  he 
had  discovered  certain  facts  which  proved  that  preferential  combustion 
of  carbon  did  not  take  place  in  hydrocarbon  flames,  but  which  could 
be  perfectly  well  explained  on  the  supposition  that  hydroxylated  or 
oxygenated  molecules  were  initially  formed.  He  had  endeavoured  to 
form  a  mental  picture  of  the  processes  going  on  in  the  flame,  but, 
beyond  expressing  the  conviction  that  the  oxygen  is  in  some  way 
actually  incorporated  with  the  hydrocarbon  before  the  system  breaks 
down  into  simpler  products,  he  did  not  wish  to  put  forward  any  theory 
otherwise  than  as  a  working  hypothesis. 

*55.  "  The  occurrence  of  methane  amongst  the  decomposition  products 
of  certain  nitrogenous  bases  as  a  source  of  error  in  the  estimation 
of  nitrogen  by  the  absolute  method."     By  Paul  Haas. 

The  gas  collected  over  caustic  potash  in  a  SchifF's  nitrometer  during 
the  estimation  of  nitrogen  by  the  absolute  method  was  found  in  the  case 
of  more  than  twelve  different  compounds  to  contain  methane.  The 
accumulation  of  this  gas  was  prevented  by  replacing  the  copper  oxide 
ordinarily  used  in  such  analyses  by  load  chromate,  which  effectually 
oxidises  auy  methane  formed. 

Discussion. 

Mr.  Carr  remarked  that  the  different  results  obtained  when  the  base 
or  its  hydrochloride  are  burnt  and  the  inhibitive  influence  of  cuprous 
chloride  confirmed  the  results  obtained  by  Prof.  Dunstan  and  himself. 
These  experiments  had  shown  that  methane  can  only  be  burnt  with 
great  difticulty  by  passing  it  over  strongly  heated  copper  oxide.  From 
the  evidence  now  adduced  he  thought  that  the  use  of  cuprous  chloride 
in  determinations  of  nitrogen  by  the  absolute  method  should  become 
general.  More  methane  is  obtained  by  the  "  carbon  dioxide  "  method 
than  by  Frau'iknd  and  Armstrong's  vacuum  method. 

Mr.  W.  A.  Davis  staled  that  in  1896,  shortly  after  th3  publication 
of  Prof.  Dunstan  and  Mr.  Can's  results,  he  had  found  that  l-nitro-2- 
methoxynaphthalene  gave  abnormally  high  results  for  nitrogen  esti- 
mated by  the  absolute  method  and  that  the  "  nitrogen  "  collected  was 
inflammable.  The  numbers  obtained  with  the  substance  agreed  closely 
with  those  required  for  a  dinitro-derivative,  but  the  fiict  that  normal 
results  were  obtained  with  the  derived  1 -amino-  and  l-acetylamino-2- 
methoxynaphthalene  clearly  established  the  true  nature  of  the  compound. 
It  was  doubtful  whether  the  formation  of  methane  could  be  attributed 
to  any  special  structure,  but  it  seemed,  under  exceptional  conditions,  to 
be  associated  with  the  j,resence  of  a  methyl  or  methoxyl  group. 
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Dr.  Bone  said  that,  with  regard  to  combustions  over  a  hot  burfaceof 
copper  oxide,  he  had  found  that  the  rate  of  disappearance  of  hydrogen 
when  electrolytic  gas,  SHj  +  Oo,  was  circulated  over  copper  oxide  at 
200*^  was  only  about  l/30th  of  the  corresponding  rate  when  a  mixture 
of  2Ho4-Xo  was  employed.  The  oxygen  in  the  electrolytic  gas  was 
condensed  on  the  hot  surface,  forming  a  film  which  actually  protected 
the  copper  oxide  from  the  reducing  action  of  hydrogen.  Possibly  other 
gases  would  be  similarly  condensed  on  the  surface.  He  was  not  at  all 
sure  that  the  usual  practice  of  using  oxygen  instead  of  air  in  ordinary 
combustion  analyses  over  copper  oxide  was  a  good  one. 


56.  "  Studies  on  comparative  cryoscopy.  Part  IV.  The  hydro- 
carbons and  their  halogen  derivatives  in  phenol  solution." 
By  Philip  Wilfred  Robertson. 

The  hydrocarbons  and  their  halogen  derivatives  are  characterised  by 
the  fact  that  they  give  low  molecular  depressions,  which  decrease 
slowly  with  the  concentration.  This  phenomenon  appears  to  be 
intimately  connected  with  the  associdtion  of  the  solvent,  as  it  is  not 
exhibited  to  the  same  extent  by  the  le-s  associated  substituted  phenols, 
o-cresol,  thymol,  guaiacol,  and  o-niti'ophenol. 

It  is  also  shown  that  benzene  does  not  differ  in  behaviour  from  the 
other  hydrocarbons  examined,  and  hence  its  low  molecular  depression 
cannot  be  attributed  to  the  formation  of  a  solid  solution,  as  Bruni 
endeavours  to  prove  (Gazzetta,  1898,  28,  i,  24:'J).  By  employing 
van  Bijlerts'  method,  his  results  show  that  the  benzene  foruis  a 
30  per  cent,  solid  solution  in  the  phenol.  From  this  it  is  concluded 
that  van  Bijlerts'  method  is  not  always  trustworthy,  and,  moreover,  it 
is  not  justifiable  to  assume  the  existence  of  a  solid  solution  when 
the  observed  molecular  depression  differs  only  slightly  from  the 
theoretical. 


57.  '•  The  displacement  of  acid  ions.     Part  1." 
By  Alfred  Frdncis  Joseph. 

The  author  described  his  investigations  on  the  (juantitativo  action  of 
hydrochloiic  acid  on  the  nitrates  of  potassium,  sodium,  and  strontium, 
and  of  nitric  acid  on  the  corresponding  chloiides.  An  equivalent  of 
the  halt  in  ucjueous  bohitiou  is  mixed  with  x  equivalents  of  the  acid, 
the  mixture  evaj)orated  to  dryness  on  the  water-bath,  and  the  propor- 
tion of  chloride  in  the  residue  determined  by  titration  with  standard 
silver  nitrate  solution. 

Jf  the  (juantily  of  suit  transformed  be  y,  then  it  is  fouud  that  the 
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equation  y  =  alogj^x  +  h  holds  good  over  a  considerable  range  of  values 
of  X,  a  and  h  being  constants  depending  on  the  particular  acid  and  salt 
used.  These  constants  increase  and  decrease  simultaneously  with  the 
ratio  of  the  solubilities  of  the  two  salts  concerned  in  the  transforma- 
tion. It  was  found  that  to  transform  half  the  nitrate  into  chloride 
by  one  evaporation  with  hydrochloric  acid  requires  about  1"5  equi- 
valents of  acid  in  the  case  of  sodium  nitrate,  2-9  for  potassium  nitrate, 
and  12  for  strontium  nitrate. 

On  the  other  hand,  to  transform  nine-tenths  of  the  chloride  into 
nitrate  requires  TB  equivalents  of  nitric  acid  in  the  case  of  sodium 
chloride,  14  for  potassium  chloride,  and  1*05  for  strontium  chloride. 


58.  ••Additive    compounds    of    arylamines    with    aromatic    nitro- 
derivatives."  *    By  Charles  Loring  Jackson  and  Latham  Clarke. 

The  following  additive  compounds  have  been  prepared  by  the 
authors  in  addition  to  those  already  described  {B&r.,  1904,  37,  176). 

4  :  G-Dibromo-l  :  S-dinitrobenzene  Jimet/it/laniline, 
2C,H,Br,(N0.J,,C,H,-NMe.„ 
which  is  precipitated  as  a  heavy,  i-ed  oil.     When  alcohol  is  added  to  a 
solution   of    the    nitro-compound    in   an   excess    of    dimethylaniline, 
it  quickly  solidifies  to  short,  deep  red  prisms  melting  at  50°. 

0-3487  gave  0-3373  AgBr.     Br  =  41-12. 
01762     „     01705  AgBr.     Br  =  4116. 

CjyHj-OgN^Br^  requires  41-39  per  cent. 

The  compound  is  extremely  unstable  and  readily  loses  dimethylaniline 
Avhen  exposed  to  the  air. 

i-Chloro-l  :  3  :  b-tribroino-'l  :  G-di nitrobenzene  dtmethylumline, 
C«ClBr,(NO.,)2,2C,H5-NMe„ 
obtained  in  the  same  way  as  the  preceding  compound,  cx*ystallises  in 
slender,  yellow  needles  and  melts  at  105°. 

0-086  gave  0-0889  AgCl  and  AgBr;  Cl-|-Br  =  40-25. 

CooHjjOgNjCloBrg  requires  Cl  +  Br  =  40-43  per  cent. 

The  following  compounds  give  red  colorations  with  dimethylaniline ; 
in  certain  cases  the  colour  is  removed  by  the  addition  of  solvents,  and 
in  no  case  has  a  definite  crystalline  additive  compound  been  isolated. 
Nitrobenzene,  a-nitronaphthalene,  o-nitrophenol,  m-dinitrobenzene, 
4-bromo-l  :  3-dinitrobenzene,  4  :  6-di-iodo-l  :  3-dinitrobenzene,  1:3:  5-tri- 

*  The  investigations  on  additive  coniponnds  of  trinitrobenzene  with  amines 
formerly  described  {Ber.,  1904,  37,  176)  and  in  this  paper  were  undertaken  before 
a  copy  of  J.  J.  Sudborougli's  second  paper  {I'rans.,  1903,  83,  1334)  had  been  re- 
ceived by  the  authors,  who  thereupon  discontinued  their  experiments. 
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chloro-2  :  4-dinitrobenzene,  4-bromo-3  :  5-diniti'obenzoic  acid  (which 
yields  a  salt  melting  at  120 — 125°),  4-ethoxy-3  :  5-dinitrobenzoic  acid, 
4-i«c»amyloxy-3  :  5-dinitrobenzoic  acid,  and  picric  acid. 

Methylaniline  and  s-trichlorotrinitrobenzene  yield  an  unstable 
additive  compound,  which  crystallises  in  red  plates  melting  at  about 
78° ;  it  becomes  coloui-less  when  exposed  to  the  air  or  when  washed 
with  ether,  chloroform,  or  acids. 

Several  of  the  compounds  of  toluidines  with  trinitrobenzene  and 
trinitrotoluene  have  been  prepared  (compare  Hepp,  Aimalen,  1882, 
215,  344 ;  Noelting  and  Sommerhoff,  £er.,  1906,  39,  76).  The  com- 
pounds with  trinitrotoluene  are  mucli  less  stable  than  those  with 
trinitrobenzene. 

The  additive  compound  of  jo-toluidine  and  trinitrotoluene,  which 
Sommerhoff  could  not  obtain,  may  be  prepared  by  fusing  a  mixture  of 
the  two  components,  adding  a  very  small  amount  of  toluene,  and  allow- 
ing to  cool ;  it  crystallises  in  dark  red  needles  melting  at  about  68° 

0'2845  gave  41-4  c.c.  of  moist  nitrogen  at  20°  and  768  mm. 
N  =  16-82. 

Cj^Hj^O^N^  i-equires  N  =  16-76  per  cent. 

s-Trichlorotrinitrobenzene  and  pyridine  form  an  extremely  unstable 
additive  compound,  C^C\^(N 0.2)^,0^11^'^,  which  crystallises  in  slender, 
red  crystals. 

0-1232  gave  0-1224  AgCl.  CI  =  24-56.  Ci^H.O.X.Clg  requires 
26-87  per  cent. 

When  kept  for  a  short  time,  this  substance  sets  to  a  black  resin. 

69.  "Influence  of  substituents  in  the  trinitrobenzene  molecule 
on  the  formation  of  additive  compounds  with  arylamines." 
By  John  Joseph  Sudborough  and  Norman  Picton. 

The  formation  of  additive  compounds  between  a-  or  /?-naphthyl- 
amine  and  s-trinitrobenzene  derivatives  is  completely  inhibited  by  the 
introduction  of  three  methyl-,  two  methoxy-,  or  three  bromo- radicles 
into  the  trinitrobenzene  molecule.  s-Trichlorotrinitrobenzene,  however, 
is  still  capable  of  combining  with  a-naphthylaiuine.  Various  additive 
compounds  are  described. 

The  compounds  derived  from  the  naphthylainiues  and  chloro-deriv- 
ativcH  of  the  di-  and  tri-nitrobenzenes  readily  lose  hydrogen  chloride, 
yielding  condensation  pro  iucts  of  the  typo  of  picryl-/i-naphthylamine» 
CaH^(N02),'NII*CiQH7.  Several  compounds  of  this  type  have  been 
examined  and  the  following  points  established:  (1)  most  of  the 
conijK)undH  exist  in  two  distinct  modifications,  namely,  a  sulphur- 
yellow  and  a  bright  red  variety.     These  may  bo  mutually  transformed 
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one  into  the  other  by  simple  methods.  (2)  They  form  monopotasdium 
salts  which  are  readily  hydrolysed  by  water.  (3)  They  do  not  yield 
acetyl  derivatives.  (4)  Some  form  extremely  unstable  additive 
compounds  with  arylamines.  (5)  It  has  not  been  found  possible  to 
replace  the  one  arylamino-group,  'NH'CgHj  for  example,  by  another, 
such  as  'NH'CjQHy.  , 

60.  "The  relations  between  absorption  spectra  and  chemical  con- 
stitution. Part  IV.  The  reactivity  of  the  substituted  quin- 
ones."  By  Alfred  Walter  Stewart  and  Edward  Charles  Cyril 
Baly. 

The  reactive  power  of  carbonyl  groups  in  qui  nones  has  been  shown 
by  Kehrmann  {Ber.,  1888,  21,  3315  ;  J.pr.  Chem.,  1889,  [ii],  30,  399  ; 
40,  257)  to  be  greatly  influenced  by  the  replacement  of  the  iiydrogen 
atoms  of  the  quinone  nucleus  by  methyl  radicles  or  hilogen  atoms. 
This  has  hitherto  been  explained  on  the  assumption  that  such  sub- 
stituents  sterically  hinder  the  reactions  of  the  carbonyl  group  in  the 
ortho-position  to  which  they  lie.  It  appeared  to  the  authors  that  a 
better  explanation  might  be  found  in  the  influenrie  of  the  substi- 
tuents  on  the  isorropic  pi-ocess  in  which  the  quinone  earbonyls  are 
concerned. 

An  examination  was  made  of  the  absorption  spectra  of  the  following 
quinotes  :  jo-benzoquinone,  toluquinone,  p-xyloquinone,  thymoquinone, 
chlorobenzoquinone,  bromobenzoquinone,  2  : 6-dichlorobenzoquinone, 
trichlorobenzoquinone,  trichlorotoluquinone,  dibromothymoquinone, 
and  dichlorothymoquinone ;  and  from  these  spectra  the  following 
facts  may  be  deduced.  (1)  Benzoquinone  has  an  isorropic  band  of 
long  persistence,  and  shows  no  sign  of  benzenoid  structure  ;  (2)  the 
introduction  of  methyl  radicles  or  of  halogen  atoms  tends  to  diminish 
the  persistence  of  the  isorropic  band  and  to  produce  in  the  spectrum 
a  benzenoid  band,  the  change  being  greater  with  chlorine  than  with 
methyl ;  (3)  the  benzenoid  character  of  the  compound  is  intensified  in 
proportion  to  the  decrease  in  the  isorropiu  band. 

From  these  facts  the  following  conclusions  may  be  drawn.  Benzo- 
quinone exists  almost  entirely  in  the  quinonoid  form.  Toluquinone, 
while  existing  to  a  great  extent  in  the  quinonoid  form,  possesses 
certain  characteristics  of  benzene  and  probably  vibrates  in  a  manner 
similar  to  that  in  which  the  benzene  molecule  oscillates.  Chloro- 
benzoquinone, although  still  possessing  certain  quinonoid  properties, 
is  in  a  state  of  vibration  approximating  more  closely  to  the  intra- 
molecular motions  of  benzene.  Trichlorobenzoquinone,  in  which  the 
isorropic  process  is  practically  non-existent,  vibrates  in  a  manner 
closely  resembling  the  vibrations  of  the  benzene  ring. 
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Now  Kehrmann  has  shown  that  the  introduction  of  methyl  radicles 
or  halogen  atoms  hinders  the  formation  of  quinoneoximes,  and  the 
amount  of  hindrance  observed  by  him  is  in  complete  accord  with  the 
change  in  character  from  the  quinonoid  to  the  benzenoid  type  which  is 
proved  by  the  spectroscopic  evidence.  In  their  previous  papers 
(this  vol.,  p.  33),  the  authors  showed  that  in  order  to  bring  about 
the  isorropic  process  the  quinonoid  structure  had  first  to  be  produced. 
As  the  reactivity  of  the  carbonyl  group  depends  on  the  isorropic 
process,  it  is  evident  that  the  benzenoid  character  of  the  compounds 
examined  is  alone  sufl5.cient  to  explain  their  non-reactivity,  without 
introducing  the  question  of  a  purely  hypothetical  "  steric  hindrance." 
The  facts  now  submitted,  in  conjunction  with  those  already  com- 
municated to  the  Society,  tend  to  show  that  there  is  no  necessity  for 
the  assumption  of  any  such  purely  mechanical  causes  underlying  the 
hindrance  to  chemical  reactions. 


61.  *'  The  constitution  and  properties  of  acyl  thiocyanates." 
By  John  Hawthorne. 

It  has  been  shown  (Dixon  and  Hawthorne,  Trans.,  1905,  87,  468) 
that  when  acetyl  "  thiocyanate "  interacts  with  aniline,  two  changes 
occur  simultaneously  :  (1)  double  decomposition,  the  sulphur  appearing 
as  thiocyanic  acid,  AcSCN  +  PhN'Ha  =  HSCN  + AcNHPh ;  (2)  ad- 
dition, the  sulphur  now  exhibiting  thiocarbimidic  functions,  AcNCS  + 
PhNHg  =  AcNH'CS'NHPh.  At  low  temperatures  the  former  reaction 
predominates,  and  at  high  temperatures  the  latter. 

It  has  now  been  shown  that,  besides  temperature,  two  other  factors 
may  have  an  influence  on  the  course  of  the  interaction  between  an 
acyl  "  thiocyat)ate  "  and  a  base:  (1)  the  nature  of  the  base  presented, 
and  (2)  the  nature  of  the  acidic  radicle  of  the  "  thiocyanate."  The 
results  are  recorded  of  experiments  made  at  vari'  us  temperatures  on 
the  systems  o-tohiidine — acetyl  "thiocyanate"  and  aniline— propionyl 
"thiocyanate,"  fr.>m  which  it  appears  (1)  that  o-toluidine  causes  a  great 
increase  of  the  thiocarbimidic  functions  of  acetyl  "  thiocyanate  "  as 
compared  with  aniline,  and  (2)  that,  towards  aniline,  acetyl  and 
propionyl  "  thiocyanates  "  behave  very  nearly  alike. 

Since  in  all  the  above  reactions  acetyl  "thiocyanate"  behaves 
towards  a  given  b.ise  as  if  it  were  a  mixture  of  acetyl  thiocyanate  and 
acetylthiocarl)inude  in  proportions  depending  on  the  temperature,  a 
series  of  determinations  of  the  molrcular  refraction  of  the  pure 
Rubstance  was  carrit'd  out.  Within  the  limits  of  temperature 
examined,  this  value    was   practically  constant,   the    mean,  459,    as 

detluced  from  the  formula  J/=        .       ,    being  inconsistent  with  the 
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value  required  for  a  compound  having  the  structure  Ac'S'C:N,  but 
agreeing  closely  with  that  corresponding  to  AcNiCIS. 

62.  "  A  mode  of  formation  of  aconitic  and  citrazinic  acids  and 
their  alkyl  derivatives,  with  remarks  on  the  constitution  of 
aconitic  acid."     By  Harold  Rogerson  and  Joceljn  Field  Thorpe. 

By  the  condensation  of  the  sodium  derivative  of  ethyl  cyanoacetat« 
with  ethyl  oxalacetate,  ethyl  a-cyanoaconitate, 

CN-CH(C0,Et)-C(C02Et):CH-C0,Et, 
is  produced.  This  ethyl  salt  on  hydrolysis  with  acid  hydrolysing 
agents  is  converted  into  aconitic  acid,  whilst  with  alkaline  hydrolytic 
agents  it  is  transformed  into  citrazinic  acid.  Alkyl  derivatives  of 
these  compounds  are  formed  when  alkyl  derivatives  of  ethyl  a-cyano- 
aconitate, prepared  either  by  the  direct  alkylation  of  this  substance  or 
l)y  the  condensation  of  the  sodium  derivative  of  ethyl  cyanoacetate 
with  alkyl  deri\atives  of  ethyl  oxalacetate,  are  hydrolysed.  It  was 
shown  that  aconitic  acid,  like  glutaconic  acid,  has  a  symmetrical  struc- 
ture, and  that  a-methylaconitic  and  y-methylaconitic  acids  are  tauto- 
meric. 


63.  "  Aromatic   sulphonium   bases."      By   Samuel    Smiles   and 
Robert  Le  Rossignol. 

It  was  shown  that  the  action  of  thionyl  chloride  on  phenetole  in 
presence  of  aluminium  chloride  gives  rise  to  ^-phenetylsulphoxide  and 
triphenetylsulphonium  chloride ;  the  latter  is  produced  by  the  action  of 
excess  of  phenetole  on  the  sulphoxide.  This  reaction  has  led  to  the 
disco\'ery  of  two  other  methods  of  preparing  these  aromatic  sulphonium 
bases  :  (1)  ivom  a  sulphoxide  and  phenetole  with  a  dehydrating  agent  ; 
(2)  from  a  sulphinic  acid  and  plienetole  with  strong  sulphuric  acid.  It 
is  also  shown  that  in  this  reaction  a  sulphoxide  is  formed  as  an  inter- 
mediate product. 

64.  "  A  new  form  of  calcium  chloride  tube  for  combustion." 
By  Arthur  Edwin  Hill. 

The  calcium  chloride  tube  indicated  in  section  in  the  figure  on  p.  88 
consists  essentially  of  an  inner  exit  tube.  A,  which  is  enclosed  within  a 
larger  inlet  tube,  B,  the  latter  being  fused  to  the  tube  A  at  D  and 
carrying  a  side-tube,  £,  provided  with  the  usual  form  of  bulb  in  which 
water  can  collect  as  liquid.  The  apparatus  is  easily  filled  by  inverting 
it  and  pouring  finely  granulated  calcium  chloride  into  both  the  tubes 
A  and  B ;  before  filling,  a  little  glass  wool  should  be  inserted  at  the 
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top  of  both  the  inner  and  outer  tubes  and  after  charging  with  calcium 
chloride  more  glass  wool  is  introduced  ;  a  suitable  cork  is  then  inserted 
at  G ;  finally,  this  cork  is  cut  oif  flush  with  the  bottom  of  the  tube  and 
neatly  coA'ered  with  sealing  wax. 

The  bulk  of  the  water  produced  in  the  combustion  is  condensed  in 
the  bulb  on  the  tube  E,  the  remainder  being  absorbed  during  the  pas- 
sage of  the  moist  gases  down  B  and  up  A.  A  double  scrubbing  action 
is  thus  obtained  by  the  aid  of  a  comparatively  small  weight  of  calcium 
chloride ;  this,  in  fact,   in  addition  to  its  compactness,   is  a   special 

feature  of  the  tube  and  the  cause 
of  its  efficiency.  A  certain  amount 
of  free  space,  not  packed  with  the 
chloride,  in  the  tube  B,  im- 
mediately above  the  point  of  con- 
nection with  E,  is  allowed,  into 
which  the  water  vapour  can 
diffuse  before  coming  into  contact 
with  the  calcium  chloride ;  by  this 
means,  the  calcium  chloride  is 
uniformly  wetted. 

The  new  form  of  tube  presents 
a  number  of  ad\antages  : 

(1)  The  double  scrubbing  ac- 
tion, which  ensures  complete 
desiccation  by  means  of  a  com- 
paratively small  (juantity  of  cal- 
cium chloride.  The  whole  appa- 
ratus when  filled  weighs  only  from 
25  to  30  grams. 

(2)  It  can  be  very  easily  emptied  and  refilled.  There  are  no  tubes 
to  be  sealed  off  at  the  blow-pipe  and  only  a  single  cork  is  required. 

(3)  It  is  very  compact  and  strong,  the  l)end  which  is  a  point  of  weak- 
ness in  the  ordinary  U-tube  being  got  rid  of.  It  is  also  more  easily 
manipulated  than  the  ordinaiy  form  of  tube. 

(4)  It  can  Ikj  more  easily  and  rapidly  wiped  dry  before  weighing. 
Several  analyses  mode  for  the  purpose  of  testing  the  tube  have  shown 
that  it  gives  perfectly  satisfactory  results.  The  carbon  dioxide  pro- 
duced simultaneously  with  the  wattn*  is  easily  and  coni})letely  swe})t 
from  the  tube  into  the  j)otash  bulbs  by  the  current  of  air  usually 
•  •nij>l<>v<'<l  ill  ■•'  < liii^iioii. 
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65.  "  The  viscosity  of  liquid  mixtures.     Part  III." 
By  Albert  Ernest  Dunstan. 

The  author's  previous  work  and  his  hypotheses  regarding  maximum 
and  minimum  points  in  viscosity.eoncentration  curves  were  summarised 
and  some  relations  between  viscosity  and  molecular  weight  were 
indicated. 

For  liquid  mixtures  of  unimolecular  components,  it  was  shown  that 
the  general  \'iscosity  curve  is  concave  to  the  axis  of  percentage  com- 
position, owing  to  the  reciprocal  effect  of  each  liquid  on  the  other. 

Moreo\'er,  the  depression  angles  which  measure  these  mutual  effects 
are.  in  general,  proportional  to  the  molecular  weight  of  the  liquid 
concerned.  The  "external  angle"  lying  between  the  curve  and  the 
viscosity  axis  is  shown  to  be  also  proportional  to  the  molecular  weight 
of  tlie  liquid. 

The  formuhe  proposed  by  Arrhenius  was  discussed,  and  it  was  pointed 
out  that  no  formula  can  interpret  the  curves  which  does  not  contain  a 
factor  characteri.stic  of  each  curve.  Each  allied  substance  lies  on  a 
simple  parabolic  curve.  The  curves  connecting  molecular  weight  with 
the  log,(,  \i8Cosities  are  straight  lines.  The  associated  lower  members  of 
each  group  diverge  somenvliat  from  this  line.  Water,  and  formic  and 
acetic  acids  show  anomalous  behaviour.  If  the  family  to  which  any 
liquid  belongs  is  known,  the  molecular  weight  of  the  liquid  can  be 
calcuhited. 

66.  'The    action    of    pheaylpropiolyl    chloride    on    the    ketonic 
compounds.     Part  II."     By  Siegfried  Ruhemann. 

The  conipounds  pre^■iously  described  by  Ruhemann  and  Merriman 

{Trans.,  1905,  87,  1383)  have  been  subjected  to  a  closer  investigation. 

The  red  compound  Cj^Hj.^Og,  which  was  represented  by  the  formula 

C(C.H  V  CfCH  \ 

piryrxy rw-j^C'CO'CHg,  rcacts  with  phenylhydrazine  to  yield  a 

phenylhydrazone  which,  on  account  of  its  insolubility  in  alkali,  is 
considered  to  have  the  constitution 

C,H,.NH-N:C<gH^«H;)— >C.CH3. 

I  ts  formation,  therefore,  is  accompanied  by  the  change  of  the  enolic 
into  the  ketonic  group.  Analogous  formulae  should  be  attributed  to  the 
semicarbazone,  Cj^H^^OgNg,  and  the  oxime,  Cj^HigO^N.  The  fact  that 
these  two  compounds  are  colourless  indicates  that  the  colour  of  the  red 
compound  Cj^HjoOj  is  due  to  the  grouping  -C0*C0H:C<  and  dis- 
appears witli  the  change  into  HC-CO-CO-.      The   former   configura- 
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tion  yields  blue  salts  with  alkcalis.  The  results  thus  obtained  are  used 
to  establish  the  structural  formulse  of  the  derivatives  of  oxalyldibenzyl- 
ketone  (see  Claisen  and  Ewan,  Annalen,  1895,  284,  245),  the  properties 
of  which  i-esemble  the  red  substance  C^^Hyfi^.  The  former  compound 
with  alkalis  yields  both  blue  salts  and  yellow  salts.  The  blue  salts 
owe  their  formation  to  the  same  arrangement  of  the  ketonic  and  enolic 
gi'oupings  as  is  contained  in  the  red  substance  Cj^Hj^Og,  whilst  in  the 
yellow  salts  the  ketonic  gi-oup  occupies  the  /8-position  with  respect  to 
the  enolic  group. 
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1905.     {Reed.  ^IZjO^.)     From  the  Publishers  :  Messr.s.  Blackie  k  Son. 

II.  By  Purchase. 

Frennd,  Ida.  The  study  of  chemical  composition.  An  account  of 
its  method  and  historical  development.  With  illustrativo  (juotationa. 
pp.  xvi  +  650.     ill.     Cambridge  1904.     (A'ec/.  3/3/06.) 

Rutherford,  IJrneat.  Ra<lioactivity.  pp.  xiv  +  580.  Cambridge 
1 905.     {Reed.  3/3/06.) 
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III.     Pamphlets. 

Day,  Arthur  L.  Mineral  solution  and  fusion  under  high  tempera- 
tures and  pressures.  (From  the  Year  Buok  of  tlie  Carnegie  Institution 
of  Washington,  4,  1905.) 

Paterson,  David.  Concerning  indigo,  natural  and  artificial.  (From 
the  Oil  and  Colournian's  Journal,  28,  1905.) 

Schroeder,  August.  Baitriige  zur  Keantnis  elniger  auslandischen 
Fette  und  Oele.     pp.  67.     Strassburg  1905. 

Stapleton,  Henry  Ernest.  Sal-ammoniac  :  a  study  in  primitive 
chemistry.     (From  the  Memoirs,  Asiatic  Soc.  Bengal,  1,  1905.) 

Stapleton,  Henry  Ernest,  a.nd  Azo,  R.  F.  Alchemical  equipment  in 
the  eleventh  century,  A.D.  (From  the  Memoirs,  Asiatic  Soc.  Bengal, 
1,  1905.) 

Watts,  Francis,  and  Tempany,  //.  The  polari metric  determination 
of  sucrose.     (From  the  West  Indian  Bulletin,  6,  1905.) 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  election 
of  Officers  and  Council  and  other  business  will  be  held  on  Friday, 
30th  March,  1906,  at  5  o'clock  in  the  afternoon. 

The  President  will  deliver  his  address  entitled  :  "  The  living 
organism  as  a  chemical  agency  :  A  review  of  some  of  the  pi-oblems  of 
photosynthesis  by  growing  plants." 


At  the  next  Ordinary  Meeting,  on  Thursday,  April  5th,  1906,  at 
S.30  p.m.,  the  following  papers  will  be  read  : 

"An  improved  apparatus  for  measuring  magnetic  rotations  and 
obtaining  a  powerful  s-odium  light."     By  W.  H.  Perkin,  sen. 

"The  rusting  of  inn."     By  G.  T.  Moody. 

"  The  determination  of  carbon  in  soils."  By  A.  D.  Hall,  N.  H.  J. 
Miller,  and  N.  Marmex\ 

"  The  electrolysis  of  the  salts  of  /8/3-dimethylglutaric  acid."  By  J. 
Walker  and  J.  K.  Wood. 

"  Bromo-  and  hydroxy-derivatives  of  ^)8)8')3'-tetramethylsuberic 
^cid."     By  J.  K.  Wood. 
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Friday,  30th  March,  1906.  Annual  General  Meeting,  Professor 
R.  M?:i>DOLA,  F.R.S.,  President,  in  the  Chair. 

Piof.  J.  J.  SuDBOROUGH  and  Mr.  J.  L.  Baker  were  appointed 
Scrutators,  and  the  Ballot  was  opened  for  the  election  of  Officers  and 
Council  for  the  ensuing  year. 

The  President  presented  the  Report  of  the  Council  on  the  progress 
of  the  Society  during  the  past  twelve  months.  The  adoption  of  the 
Report  of  the  Council  was  proposed  by  Mr.  R.  J.  Friswell,  seconded 
by  Dr.  H.  Bkeueton  Baker,  and  carried  unanimously. 

REPORT  OF  THE  COUNCIL. 

The  Council  have  the  satisfaction  of  being  able  to  report  that  the 
past  year  has  been  a  prosperous  one  for  the  Society,  the  activity 
of  which,  as  measured  by  the  number  of  paj)ers  read  and  the  number 
of  Fellows  on  the  list,  has  exceeded  that  of  any  previous  year. 

On  the  31st  December,  1904,  the  number  of  Fellows  was  2,711. 
During  1905,  164  Fellows  were  elected  and  2  reinstated,  thus  making 
a  gross  total  of  2,877.  The  Society  has  lost  25  Fellows  by  death, 
28  have  resigned,  the  election  of  3  has  become  void,  1  has  withdrawn, 
and  35  have  been  removed  for  non-payment  of  Annual  Subscriptions. 
The  total  number  of  Fellows,  therefore,  on  the  31st  December,  1905, 
was  2,785,  showing  an  increase  of  74  over  the  number  for  the  previous 
year. 
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The  names  of  the  deceased  Fellows,  with  the  dates  of  their  election, 
are : 


W.  Ackroyd  (1897). 

G.  M.  Blades  (1885). 

J.  F.  Braga  (1881). 

G.  B.  Bucktou  (1852). 

J.  L.  Bullock  (1842). 

C.  F.  Bnrnard  (1849). 

J.  H.Calvert  (1871). 

H.  S.  Carpenter  (1875). 

J.  Duncan  (1863). 

H.  S.  Elworthy  (1886). 

J.  Epps  (1885). 

E.  Graham  (1895). 

W.  H.  Greenwood  (1873). 


F.  W.  Harrold  (1891). 
F.  M.  Mercer  (1884). 
M.  Prasad  (1903). 
A.  B.  Prescott  (1876). 
W.  T.  Rickard  (1845). 
R.  Roose  (1886). 
F.  Shapley  (1893). 
C.  W.  Sutton  (1884). 
C.  R.  C.  Tichborne  (1863). 
L.  White  (1862). 
W.  W.  Will  (1885). 
R.  Yates  (1874). 


The  following  Fellows  have  resigned 


J.  Ball. 

S.  Barlet. 

G.  E.  P.  Broderick. 

C.  J.  Brooks. 

A.  J.  Carrier. 

F.  E.  Catchpole. 

C.  Childs. 

0.  G.  Cresswell. 

J.  Dennant. 

H.  Goodier. 


,  H.  P.  Harris. 
J.  H.  Hichens. 
S.  Hill. 
A.  Houston. 
C.  Hunt. 
J.  T.  Johnson. 
H.  W.  Kinnersley. 
W.  Lang. 
H.  W.  Lawrence. 
F.  H.  LcHcher. 


W.  H.  Martin. 
J.  Percival. 
W.  S.  Rowntree. 
T.  Samuel. 
C.  E.  S.  Sherratt. 
W.  J.  Stainer. 
G.  R.  Tweedie. 
T.  E.  Vasey. 


The  small  number  of  Fellows  still  living  who  were  elected  in 
the  early  days  of  the  Society  has  been  further  reduced  by  the  death  of 
Mr.  G.  B,  Buckton,  who  was  elected  in  INIarch,  1852,  and  of  Mr. 
J.  L.  Bullock,  elected  in  1842.  Since  the  close  of  1905,  the  Society 
has  had  to  lament  the  loss  of  Professor  Hermann  Johann  Philipp 
Sprengel,  who  was  elected  in  December,  1 864. 

The  number  of  Honorary  and  Foreign  Members  at  the  date  of  the 
last  Annual  General  Meeting  was  35.  No  names  have  been  added  to 
the  list  since  then,  but  the  Society  has  sustained  a  loss  in  the  death 
of  Professor  P.  T.  Cleve,  who  was  elected  in  February,  1883,  and  who 
died  on  Juno  18th,  1905.  The  work  of  the  deceased  Honorary  and 
Foreign  Member  is  to  be  commemorated  by  a  Memorial  Lecture,  the 
delivery  of  which  lias  been  un<lertakon  by  Professor  T.  K.  Thorpe. 

During  the  year   1905,   233  scientific  communications  have  been 
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made  to  the  Society,  191  of  wliicU  have  been  published  aheady  in  the 
Transactions,  and  abstracts  of  all  have  appeared  in  the  Proceedings. 

The  volume  of  Transactions  for  1905  contains  1,936  pages,  of  which 
1,818  are  occupied  by  18-1  memoirs,  the  remaining  118  pages  being 
devoted  to  the  Wislicenus  Memorial  Lecture,  the  Obituary  Notices, 
the  Report  of  the  Annual  General  Meeting,  and  the  Presidential 
Address;  the  volume  for  the  preceding  year  contains  175  memoirs, 
which  occupy  1,715  pages. 

The  Journal  for  1905  contains  also  4,356  abstracts  of  papers 
published  mainly  in  foreign  journals,  which  extend  to  1,828  pages, 
whilst  the  abstracts  for  1904  numbered  4,617,  and  occupied  1,920 
pages. 

The  abstracts  for  1905  may  be  classi6ed  as  follows  : 

Part  I. 

No.  of 

l'a<^i'.s.       Alistracts. 

Organic  Chemistry     950        1,727 

Part  II. 

General  and  Physical  Chemistry 619 

Inorganic  Chemistry 562 

Mineralogical  Chemistry  71 

Physiological  Chemistry  ^. 467 

Chemistry  of   Vegetable  Physiology  and 

Agriculture    295 

Analytical  Chemistry    615 

872        2,629 

Total  in  Parts  I.  and  II 1,828       4,356 

In  making  comparison  with  the  preceding  year,  it  must  be  borne  in 
mind  that  the  1904  volume  contained  the  abstracts  for  thirteen  months. 
Owing  to  the  change  in  date  of  publication,  no  abstracts  appeared 
between  December  1st,  1903,  and  January  31st,  1904,  so  that  the 
number  of  the  Journal  published  on  the  latter  date  contained 
practically  the  abstracts  of  two  months  (see  Trans. ^  1905,  87,  539). 

The  Council  regrets  to  announce  that  Dr.  G.  T.  Morgan  has  found 
it  necessary  to  resign  the  post  of  Editor  of  the  Society's  publications 
which  he  has  occupied  so  creditably  since  the  beginning  of  1903. 
Although  his  resignation  was  received  in  September,  1905,  Dr.  Morgan 
kindly  acted  as  Editor  until  the  appointment  of  his  successor,  Dr. 
J.  C.  Cain. 


96 

The  second  part  (Subject  Index)  of  tho  Collective  Index  for  the 
decade  1893-1902  was  issued  in  December,  1905,  to  those  Fellows 
who  had  made  application  for  it  in  accordance  with  the  printed 
notices  circulated  with  the  monthly  parts  of  the  Journal  subsequently 
to  July,  1903,  and  the  Council  have  pleasure  in  expressing  the  high 
appreciation  of  the  ceaseless  energy  displayed  by  the  Indexer, 
Mrs.  Margaret  Dougal,  on  the  completion  of  this  valuable  work. 

During  the  vacation  of  1905,  advantage  was  taken  of  the  Doctorial 
Jubilee  of  Professor  Adolph  von  Baeyer,  and  of  the  Professorial 
Jubilee  of  Professor  MendeleefF,  to  address  letters  of  congratulation 
to  these  two  distinguished  Honorary  and  Foreign  Members. 

In  June,  1905,  the  Council  decided  that  the  Ordinary  Meetings  of 
the  Society  should  be  held  during  the  ensuing  Session  on  the  first  and 
third  Thursdays  of  the  month  at  8.30  p.m.  The  experiment  of  holding 
the  meetings  on  Wednesday  afternoons  at  5.30  p.m.,  alternately  with 
Thursday  evenings  at  8  p.m.,  had  been  in  operation  since  January, 
1902,  and  from  the  fact  that  the  average  attendance  of  Fellows  at  the 
afternoon  meetings  had  undergone  steady  diminution  during  this 
period,  whilst  the  number  of  Fellows  attending  the  evening  meetings 
had  increased,  it  has  been  concluded  that  a  majority  of  the  Fellows  who 
make  a  practice  of  attending  the  meetings  find  the  evening  more 
conrenient  than  the  afternoon. 

The  Library  has  received  an  important  addition  by  the  generosity  of 
Sir  Henry  E.  Roscoe,  who  has  presented  to  the  Society  a  collection  of 
136  alchemical  and  early  chemical  works  of  great  interest  and  value. 

An  increase  in  the  use  of  the  Library  is  recorded,  1,108  books  being 
borrowed  during  1905,  as  against  1,057  in  the  previous  year.  Additions 
to  the  Library,  excluding  Sir  Henry  Roscoe'a  donation,  comprise  165 
books,  of  which  58  were  presented,  324  volumes  of  periodicals,  and  48 
pamphlets,  as  against  119  books,  296  volumes  of  periodicals,  and  52 
pamphlets  last  year.  On  the  recommendation  of  the  Library  Committee 
the  Council  have  made  an  addition  to  the  Library  Rules  in  the  follow- 
ing terms  :  "  No  persons  other  than  Fellows  of  the  Society  have  the 
privilege  of  using  the  Library,  except  upon  a  written  introduction  from 
a  Fellow,  with  whom  rests  the  responsibility  for  all  books  consulted  by 
the  person  introduced.  Such  introduction  shall  bo  valid  for  one 
occasion  only." 

Grants  amounting  in  all  to  £236  have  been  made  during  the  year 
from  the  Research  Fund,  and  £22  15s.  3d.  has  been  returned.  Of  the 
papers  published  in  the  Transactions  during  1905,  24  were  con- 
tributed by  atithors  to  whom  grants  had  been  made  from  the  Research 
Fund. 

In  February  of  hist  year  the  Treasurer  was  fortunate  enough  to  be 
able  to  iDcrease  the  invested  (capital  of  tho  Society  by  almost  exactly 
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£1,500  by  the  purchase  of  £1,983  Midland  Railway  2 J  per  cent.  Pre- 
ference Stock  for  £1,499  14«.  5d.  The  income  from  all  sources  for  the 
year  1905  exceeds  that  for  1904  by  only  £93  8».  id.,  whilst  the 
expenditure  has  been  abnormally  heavy,  exceeding  the  total  income 
by  £305  Is.  5d.  This  is  due  to  the  incidence  of  several  very  heavy 
accounts,  one  of  which  really  belongs  to  several  years,  and  that  is  the 
completion  of  the  Decennial  Index  for  the  period  1893-1902,  which 
has  entailed  the  expenditure  this  year  of  no  less  than  £778  \0s.  5d., 
or  rather  more  than  half  the  total  cost.  No  further  expenditure, 
however,  on  account  of  Decennial  Indexes  will  be  required  for 
several  years  to  come.  As  pointed  out  last  year,  the  continual  increase 
in  the  cost  of  the  Journal  and  Proceedings  is  a  source  of  much  anxiety, 
and  this  year  a  further  increase  has  to  be  recorded  on  both  accounts, 
£219  12s.  Id.  in  the  former  and  £35  IBs.  2d.  in  the  latter  case,  or  a 
net  increase  over  the  cost  of  both  in  1904  of  £255  10s.  9c/.,  and  over 
that  in  1903  of  £578  3s.  M.  The  Council  therefore  trust  that 
authors  of  papers  will  do  their  utmost  to  assist  the  Publication  Com- 
mittee and  the  Treasurer  in  keeping  down  the  cost  of  printing  as  far 
as  possible. 

The  publication  of  the  Annual  Reports  on  the  Progress  of  Chemistry 
has  necessarily  added  materially  to  the  expenditure  of  the  Society  ; 
the  cost  of  Volume  I  having  entailed  an  expenditure  of  £445  19s.  6(Z., 
of  which  about  £70  has  been  recovered  by  their  sale.  Another  item 
of  some  magnitude,  £52  9s.  M.,  is  the  cost  of  the  printing  and 
circulating  of  the  Bye-laws,  together  with  the  changes  proposed  by 
the  Council,  which  were  submitted  to  an  Extraordinary  General 
Meeting  of  the  Society  on  February  8th,  1905. 

The  administrative  expenses  have  been  carefully  kept  in  check,  and 
whilst  everything  has  been  maintained  in  a  state  of  thorough 
otliciency  their  amount  is  only  £827  16s.  5f?.,  as  against  £893  Is.  Od. 
in  1904. 

The  following  facts  with  regard  to  the  cost  of  the  Decennial  Indexes 
may  be  of  interest.  The  total  cost  of  Volume  IV,  1893-1902  (Parts 
I  and  II),  exclusive  of  distribution  amounts  to  £1,454  5s.  6(Z.,  of 
which  the  cost  of  printing  was  £762  6s.  0(/.  The  cost  of  Volume  III, 
1883-1892  (issued  in  one  volume)  was  £1,280  2s.  Id.,  of  which  the 
printing  accounted  for  £585  19s.  Id.  The  cost  of  Volume  IV  was 
relatively  considerably  less  than  that  of  Volume  III,  as  the  former 
extended  to  45  J  sheets  for  the  Authors'  Index  and  108  sheets  for  the 
Subject  Index,  or  153'  sheets  in  all,  whilst  Volume  III  only  contained 
102|  sheets.  Owing  to  the  way  in  which  the  Annual  Indexes  are  now 
px"epared,  it  is  hoped  that  when  Volume  V  has  to  be  undertaken,  the 
relative  cost  will  be  still  further  reduced  and  that  the  chief  cost  will 
l^e  that  due  to  the  printing. 
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The  Treasurer  gave  a  statement  as  to  the  Society's  income  and 
expenditure  during  the  year  1905,  and  pi'oposed  a  vote  of  thanks 
to  the  Auditors,  which  was  seconded  by  Dr.  Bernard  Dyer  and 
carried  unanimously,  acknowledgment  being  made  by  Dr.  H.  Forstee 

MORLEY. 

A  vote  of  thanks  to  the  Treasurer,  Secretaries,  Foreign  Secretary, 
and  Council  for  their  services  during  the  past  year  was  proposed 
by  Dr.  T.  E.  Thorpe,  seconded  by  Sir  Thomas  Stevenson,  and 
unanimously  adopted.  Sir  William  Ramsay  responded. 
,  The  President  then  delivered  his  Address,  entitled  "  The  living 
organism  as  a  chemical  agency  :  A  review  of  some  of  the.  problems  of 
photosynthesis  by  growing  plants." 

Sir  Henry  E.  Roscoe  proposed  a  vote  of  thanks  to  the  President, 
coupled  with  the  request  that  he  would  allow  his  Address  to  be 
printed  in  the  Society's  JVansactions.  Dr.  Horace  Brown  seconded 
the  motion,  which  was  carried  by  acclamation,  and  acknowledged  by  the 
President.* 

The  Scrutators  then  presented  their  Report  to  the  President,  who 
declared  the  following  to  have  been  duly  elected  as  Officei-s  and  Council 
for  the  ensuing  year  : — 

President :  Raphael  Meldola,  F.R.S. 

Vice-Presidents  who  Jmve  filled  the  office  of  President :  H.  E.  Arm- 
strong, Ph.D.,  LL.D.,  F.R.S.  ;  A.  Crum  Brown,  D.Sc,  LL.D.,  F.R.S.  ; 
Sir  William  Crookes,  D.Sc,  F.R.S.  ;  Sir  James  Dewar,  M.A.,  LL.D., 
F.R.S.  ;  A.  Vernon  Harcourt,  M.A.,  D.C.L.,  F.R.S. ;  H.  Muller,  Ph.D., 
LL.D.,  F.R.S.  ;  W.  Odling,  M.A.,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  Ph.D., 
LL.D.,  F.R.S.;  J.  Emerson  Reynold-s  Sc.D.,  M.D.,  F.R.S.;  Sir 
Henry  E.  Roscoe,  LL.D.,  F.ll.S. ;  W.  J.  Russell,  Ph.D.,  F.R.S.; 
T.  E.  Thorpe,  C.B.,  LL.I).,  F.R.S. ;  W.  A.  Tilden,  D.Sc,  F.R.S. 

Vic^ Presidents :  Horace  T.  Brown,  LL.D.,  F.R.S. ;  Harold  B. 
Dixon,  M.A.,  F.R.S.;  Rudolph  Mossol,  Ph.D.;  W.  H.  Perkin,  jun., 
Ph.D.,  F.R.S. ;  A.  Smithells,  B.Sc,  F.R.S. ;  W.  P.  Wynne,  D.Sc, 
F.R.S. 

Treasurer:  Alexander  Scott,  M.A.,  D.Sc,  F.R.S. 

Secretaries  M.  O.  Foislor,  D.Sc,  Ph.D..  F.IJ.S.  ;  A.  W.  Cros.sley, 
D.Sc.,  Ph.  D 

Fttreiyn  Secretary  :  Sir  William  RamHay,  K.(!.H.,  Lli.D.,  K.H.S. 
*  Tlic  AddroMM  will  iiii|h>ui'  iu  lltu  Ainil  ikiiiiIk  r  of  Uiu  .luiiniul. 
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Ordinary  Members  of  Council :  Edward  C.  C.  Baly ;  Bernard 
Dyer,  D.Sc.  ;  William  Gowlaud  ;  Alfred  D.  Hall,  M.A.  ;  H.  A.  D. 
Jowett,  D.Sc;  A.  Lapworth,  D.Sc;  J.  E.  Marsh,  M.A. ;  F.  E. 
Matthews,  Ph.D. ;  G.  T.  Moody,  D.Sc. ;  A.  G.  Perkin,  F.R.S.  ; 
W.  J.  Sell,  M.A.,  F.R.S. ;  John  Wade,  D.Sc 


Thursday,  April  5th,  1906,  at  8.30  p.m..  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

The  President  announced  the  donation  by  Mr.  John  Spiller  of  a 
Berzelius  medal  in  selenium,  which  had  been  in  the  possession  of  the 
donor  during  the  past  fifty  years. 

It  was  also  stated  that  the  Council  had  appointed  the  following 
Committees  : 

Finance  Committee. — E.  G.  Hooper,  G.  T.  Ikloody,  H.  T.  Brown, 
T.  E.  Thorpe,  W.  A.  Tilden,  and  the  Officers. 

House  Committee. — W.  R.  Dunstan,  J.  E.  Reynolds,  W.  J.  Russell, 
J.  M.  Thomson,  T.  E.  Thorpe,  W.  A.  Tilden,  and  the  Officers. 

Library  Committee. — E.  C.  C.  Baly,  B.  H.  Brough,  F.  D.  Chattaway, 
B.  Dyer,  A.  Harden,  C.  A.  Keane,  A.  Lapworth,  E.  J.  Mills,  J.  Millar 
Thomson  {Chairman),  J.  A.  Voelcker,  J.  Wade,  the  Editor,  and  the 
Officers. 

Publication  Committee.— H.  E.  Armstrong,  E.  C.  C.  Baly,  B.  Dyer, 
E.  J.  Mills,  W.  A.  Tilden,  J.  Wade,  and  the  Officers. 

Reaearch  Fund  Committee. — H.  T.  Brown,  W.  R.  Dunstan,  P.  F. 
Frankland,  A.  D.  Hall,  G.  Matthey,  R.  Messel,  H.  Miiller,  W.  H. 
Perkin,  jun.,  S.  P.  U.  Pickering,  W.  A.  Tilden,  and  the  Officers. 

Messrs.  T.  V.  Barker  and  I.  B.  Hobsbaum  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs : 

Percy  Corlett  Austin,  M.A.,  Queen's  College,  Galway. 

Lionel  John  Drinkwater,  27,  Stokenchurch  Street,  Fulham,  S.W. 

Bernhard  Flurscheim,  Ph.D.,  Heatherlands,  Fleet,  Hants. 

Edgar  Percy  Hedley,  6,  Royal  Terrace  West,  Kingstown,  Co.  Dublin. 

Arthur  Edwin  Hill,  236,  Willesden  Lane,  Brondesbury,  N.W. 

Frederick   Gowland  Hopkins,  MA.,  M.B.,  D.Sc,  F.R.S.,  Stafford 

House,  Newnham,  Cambridge. 
Thomas  Macdonald,  North  Frodingham,  Driffield,  Yorkshire. 


Harold  Lawson  Pendlebury,  4,  Wentworth  Street,  Bolton. 

Percy  George  Pennymore,  Eskbank  Iron  and  Steel  Works,  Lithgow, 

N.S.W. 
Walter  Hansen  Rawles,  81,  Lewisham  High  Road,  S.E, 
John  Senior,  Sizing  Hill,  Batley  Carr,  Dewsbury, 
Emanuel  George  Stirinier,  Park  House,  Margery  Park  Road,  Forest 

Gate,  E. 
Richard  Lumley  Treble,  B.Sc,  The  School  Lodge,  Cranbrook,  Kent. 
Robert  Hutchison    Turubull,  Messrs.  MacAndrews  ik  Forbes  Co., 

Smyrna,  Turkey-in-Asia. 
Charles  Wightman,  43,  Portland  Place,  W. 

Of  the  following  papers,  those  marked  *  were  read  : 

*67.  "  An  improved  apparatus  for  measuring-  magnetic  rotations 
and  obtaining  a  powerful  sodium  light."  By  William  Henry 
Parkin,  sen. 

The  author  dealt  with  the  advantages  and  disadvantages  of  the 
ordinary  electro-magnet  with  pierced  pole-pieces  and  also  the  long  coil 
or  helix  as  a  means  of  obtaining  a  magnetic  field  suitable  for  the 
measurement  of  magnetic  I'otations,  and  the  desirability  of  obtaining 
an  apparatus  which  shall  possess  all  the  advantages  without  the  dis- 
advantages of  either  of  these  systems.  This  has  been  effected  by 
using  a  short  but  very  powerful  coil  and  a  powerful  electric  current. 
The  coil  is  cased  with  steel  and  has  a  three-inch  gun-metal  tube 
through  the  centre,  the  interior  of  this  being  the  position  of  the 
magnetic  field.  The  glass  measuring  tubes  are  supported  in  this  tube 
in  a  metal  trough  which  can  be  kept  at  any  required  temperatui-e. 
Keference  was  also  made  to  the  measurement  of  the  plane  of  polaris- 
ation and  the  difficulties  which  arise  from  the  fact  that  the  sodium 
flame  is  not  purely  monochromatic.  This  defect  was  especially  felt 
when  measuring  large  rotations  and  was  successfully  overcome  by  the 
use  of  a  direct  vision  prism  attached  to  the  eye-piece  or  placed  in  the 
telescope  of  the  analyser  ;  through  this  a  distinct  image  of  tho  half- 
shadow  disc  is  observed  ;  this  disc  is  on  the  analyser  in  the  apparatus 
uped  :  the  prismatic  colours  arising  from  tho  imi)urity  of  the  sodium 
Hame  are  Keen  on  either  side  of  the  imago.  Jjastly,  a  method  of 
obttiining  a  {wworful  sodium  light  was  described,  which  consists  in 
(iinploying  a  largo  Bunson  l)urnor  with  a  fino  tubn  up  the  cotitro  which 
is  h«ipplied  with  o.xygon.  This  burner,  placred  under  a  platinum  boat 
containing  sodium  chloride,  is  heated  by  the  ordinary  flame,  which 
keopH  tho  sodium  chlorido  in  a  state  of  semi  fusion,  whilst  tho  internal 
flauiu,  produced  l)y  tlie  oxygen  passing  up  tliu  small  tube,  inipingos  ou 
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the  side,  and  at  the  same  time  somewhat  under  the  J)oat ;  this  causes 
the  sodium  chloride  to  volatilise,  and  at  the  same  time  the  part  of  the 
flame  passing  up  the  side  receives  the  sodium  chloride  vapour  and  givea 
a  very  intense,  yellow  light,  which  can  be  maintained  for  a  long 
time. 

Discussiov. 

After  referring  to  the  fact  that  Dr.  Perkin  had  this  year  been  fifty 
years  a  Fellow  of  the  Society,  Professor  Armstrong  expressed  the 
opinion  that  probably  in  days  to  come,  when  physicists  understood 
sufficient  chemistry  to  appreciate  Dr,  Perkin's  work  on  magnetic 
rotation,  it  would  be  regarded  as  of  greater  importance  even  than  his 
discovery  of  the  coal-tar  colours. 

The  President,  in  moving  a  vote  of  thanks  to  Dr.  Perkin,  con- 
gratulated him  on  having  brought  to  its  present  state  of  perfection  the 
beautiful  method  of  exploring  chemical  constitution  by  an  optical 
method  which  he  had  conceived  twenty-five  years  ago,  and  which  he 
had  practically  made  his  own.  The  apparatus  described  was  unfor- 
tunately not  an  ordinary  laboratory  installation,  and  he  was  therefore 
afraid  that  Dr.  Perkin  was  likely  to  bring  more  work  upon  himself, 
since  the  discoverers  of  new  compounds  would  more  and  more  have  to 
depend  on  him  for  the  determination  of  magnetic  rotations  when,  as 
was  certain  to  be  the  case,  the  value  of  the  method  became  more 
widely  recognised.  The  President  reminded  the  meeting  how  largely 
the  pages  of  the  Transactions  already  bore  testimony  to  the  value  of 
the  method  and  to  the  courtesy  of  the  author  in  placing  his  services 
at  the  disposal  of  investigators. 

*68.  "  The  rusting  of  iron."    By  Gerald  Tattersall  Moody. 

Contrary  to  the  statement  of  Dunstan,  Jowett,  and  Goulding 
{Trans.,  1905,  87,  1548),  it  is  found  that  when  bright  iron  is 
left  in  contact  with  air  and  water,  both  of  which  have  been  completely 
freed  from  carbonic  acid,  the  metal  remains  untarnished,  whatever  the 
duration  of  the  exposure.  No  absorption  of  atmospheric  oxygen  by 
iron  takes  place  in  presence  of  water,  provided  that  carbonic  acid  has 
been  first  removed  from  both  air  and  water,  but  on  admission  of  a 
small  quantity  of  the  gas,  rapid  oxidation  of  the  metal  and  diminution 
in  volume  of  the  oxygen  are  observed. 

It  is  found,  moreover,  that  the  composition  of  ii-on  rust  is  not 
fairly  represented  by  the  formula  Vefi^lOU^^,  as  stated  by  the  fore- 
going investigators.  An  examination  of  a  number  of  recently  formed 
specimens  shows  that  a  large  proportion  of  the  iron  is  invariably 
present  in  the  ferrous  state,  partly  as  oxide  and  partly  as  carbonate. 
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The  explanation  of  rusting  as  a  process  involving  the  production  of 
hydrogen  peroxide,  as  advanced  by  Dunstan,  is  directly  negatived  by 
experimental  evidence,  which  shows  that  atmospheric  corrosion  results 
first  from  the  interaction  of  iron  and  carbonic  acid,  whereby  ferrous 
salt  is  formed,  and  subsequently  from  the  more  or  less  complete  oxida- 
tion of  ferrous  salt  by  oxygen. 

Discussion. 

Prof.  Armstrong  said  that,  having  seen  the  work,  he  was  able  to  testify 
to  the  extreme  care  and  patience  which  Dr.  Moody  had  devoted  to  the 
inquiry  ;  the  experiments  had  been  made  without  bias,  solely  with 
the  object  of  ascertaining  whether  iron  were  oxidisable  by  water  and 
oxygen  alone.  The  result  was  beyond  question.  It  was  not  creditable 
to  chemists,  however,  that  problems  of  such  fundamental  importance 
should  have  so  long  been  neglected  in  favour  of  work  of  no  particular 
value  to  anyone,  and  that  it  should  still  be  possible  to  dispute  on  such 
questions.  Notwithstanding  all  the  talk  about  ions,  we  were  still 
without  any  clear  accepted  doctrine  as  to  the  conditions  which  deter- 
mined the  attack  of  oxygen  on  metals.  Personally  he  had  never  been 
in  doubt  since  he  had  realised  that  all  such  actions  were  essentially 
electrolytic — he  had  therefore  felt  unable  to  believe  in  the  possibility 
of  the  interaction  of  iron,  oxygen,  and  water  taking  place  in  the 
absence  of  an  electrolyte — water  not  being  an  electrolyte.  He  had 
also  never  been  able  to  accept  the  peroxide  explanation  ;  even  sup- 
posing that  rusting  were  inhibited  by  all  substances  which  decomposed 
the  peroxide,  there  was  no  reason  to  suppose  that  the  destruction  of 
the  peroxide  could  in  any  way  prevent  the  oxidation  of  the  metal ; 
some  other  explanation  must  be  sought  for  the  stoppage  of  action. 

Mr.  A.  R.  Ling  recounted  his  experiences  with  an  acid  water, 
derived  from  the  red  sandstone  of  Somersetshire,  which  vigorously 
attacked  iron,  producing  rust.  This  action  was  prevented  by  adding 
to  the  water  7  grains  per  gallon  of  lime,  but  an  equivalent  amount  of 
sodium  carbonate  was  without  effect.  Caustic  alkalis  in  equivalent 
amount  prevented  rusting  only  so  long  as  the  water  was  kept  out  of 
contact  with  the  atmosphere.  Rusting  occurred  also  in  presence  of 
alkali  sulphites. 

Dr.  CouLuiNG  pointed  out  that  the  hydrogen  peroxide  solutions 
employed  iu  Dunstan,  Jowett,  and  Goulding's  experiments  did  not 
contain  free  mineral  acid,  as  Dr.  Moody  had  stated,  but  were  purified 
in  all  cawes.  The  method  usually  adopted  was  to  shako  tlie  solutioia 
thoroughly  with  barium  carbonate,  and  afterwards  to  boil  it  under 
reduced  prosHuro  in  order  to  eliminate  carbon  dioxide. 

Mr.    W.    A.    Davis   referred   to   the   opinion    expressed    by   Prof. 
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t)unstan  aud  his  colleagues  in  their  paper,  that  Dr.  INIoody  had 
"misread"  the  account  given  by  Giorgis  {Gazzetla,  1891,  21,  510)  of 
the  action  of  hydrogen  peroxide  on  magnesium.  The  tenor  of  this 
paper  is  to  show  that  hydrogen  peroxide  when  freed  as  far  as  possible 
from  carbon  dioxide  attacks  magnesium  very  much  less  readily  than 
ordinary  hydrogen  peroxide  containing  carbon  dioxide.  Dr.  Moody's 
statement  that  "  hydrogen  peroxide  when  carefully  freed  from  carbon 
dioxide  is  practically  without  action  on  magnesium,"  is  but  a  para- 
phrase of  Giorgis'  own  conclusion  that  pure  magnesium  "  6  ossidato  in 
minima  quantitcL  dall'  acqua  ossigenata  neutra."  Giorgis'  hydrogen 
peroxide  was  not  strictly  neutral,  but  very  slightly  acid  [appena  acida), 
a  fact  which  perhaps  accounts  for  there  being  any  action  at  all. 

Dr.  H.  BoRNS  said  that  Dr.  Moody  had  certainly  taken  great  pains 
to  settle  the  problem  definitively,  but  he  should,  however,  have  pre- 
vented the  possibility  of  access  of  ozone,  nitrogen  compounds,  sulphurous 
acid,  &c.,  when  finally  admitting  the  air. 

Dr.  Moody,  in  reply,  said  that  tlie  method  of  purifying  hydrogen 
peroxide,  as  detailed  by  Dr.  Goulding,  was  obviously  inadequate,  since 
in  removing  one  impurity  others  were  introduced.  He  doubted  if  acid 
could  be  completely  removed  by  such  a  process  without  decomposing 
the  whole  of  the  hydrogen  peroxide  in  the  solution.  With  regard  to 
Dr.  Borns'  remark,  the  arrangements  for  scrubbing  the  air  were  such 
that  all  acid  constituents  likely  to  attack  iron  were  eliminated. 

*69.  'The  estimation  of  carbon  in  soils."     By  Alfred  Daniel  Hall, 
Norman  Harry  John  Miller,  and  Numa  Marmu. 

Wet  combustion  with  chromic  acid  has  been  frequently  used  for  the 
estimation  of  carbon  in  soils,  but,  as  Warington  has  pointed  out, 
it  always  gives  results  too  low  by  10 — 20  per  cent.  This  is  due  to 
the  oxidation  of  the  carbon  compounds  not  proceeding  so  far  as  carbon 
dioxide,  and  is  shown  by  the  authors  to  be  obviated  by  the  introduc- 
tion of  a  short  length  of  red-hot  copper  oxide  between  the  reacting 
flask  and  the  alkali  used  for  absorbing  the  carbon  dioxide.  The 
authors  employ  a  Reiset  tower  for  absorbing  the  carbon  dioxide, 
which  is  then  estimated  by  double  titration,  as  suggested  by  Brown 
and  Escombe. 

Discussion. 

Dr.  VoELCKER  thought  the  process  described  would  be  a  good  one, 
and  it  had  the  advantage  that  both  the  carbonic  acid  and  the  organic 
carbon  could  be  estimated  in  the  one  portion  of  soil.  It  would  be 
interesting  to  know  whether  the  authors  had  made  a  comparative  test 
by  Pettit  and  Schaub's  method  {J.  Amer.  C/iem.  Soc,  1904,  26,  1640), 
which  consisted  in  combustion  with  sodium  peroxide. 
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70.  "  Electrolysis    of    salts    of   /S^'-dimethylglutaric    acid.'* 
By  James  Walker  and  John  Kerfoot  Wood. 

Sodium  ethyl  /8y8'-dimefchylghitarate,  when  electrolysed  in  con- 
centrated aqueous  solution,  yields  as  chief  product  the  diethyl  ester 
of  ^/3/3'/3 -tetramethylsuberic  acid.  This  ester,  the  corresponding  acid, 
and  some  of  its  salts  are  described. 

Sodium  /3y8'-dimethylglutarate  under  like  conditions  yields  at  the 
anode  chiefly  carbon  monoxide  and  carbon  dioxide.  There  is  formed 
simultaneously,  however,  a  small  quantity  of  a  pentene,  O-Hj^,,  which 
was  proved  to  be  unsymmetrical  methylethylethylene.  The  formation 
of  this  compound  can  only  be  explained  on  the  assumption  of  the 
migration  of  a  methyl  group.  This  affords  an  analogue  to  the 
production  of  ethyl  isolauronolate  on  the  electrolysis  of  sodium  ortho- 
ethylcamphorate. 

71.  "Bromo-  and  hydroxy-derivatives  of  ;8)8i8'/3'-tetrametliylsuberic 
acid."    By  John  Kerfoot  Wood. 

Perkin  and  Thorpe  {Trans.,  1899,  75,  48)  found  that  the  bromo- 
esters  of  /3^-dimethylglutaric  acid,  when  heated  with  alcoholic  potash, 
lose  hydrogen  bromide  and  are  converted  into  the  caronic  acids.  The 
author  has  investigated  the  action  of  alcoholic  potash  on  the  bromo- 
derivatives  of  ^^;8')8'-tetramethylsuberic  acid,  the  ester  of  which  is 
the  direct  synthetical  product  obtained  during  the  electrolysis  of 
sodium  ethyl  y3^-dimethylglutarate.  The  action  in  this  case  is  of 
a  different  nature  from  that  investigated  by  Perkin  and  Thorpe  ;  no 
cyclic  compounds  were  formed,  the  only  products  isolated  being 
hydroxy-derivatives  of  ;8/3y3'/3'-tetramethylsuberic  acid. 

72.  "  Some  new  o-xylene  derivatives."     By  George  Stallard, 

A  new  bromo-o-xylene  (CHg  iCHg :  Br  =  l  :  2  :  3)  is  obtained  by 
hydrolysis  of  a  bromosul phonic  acid  obtained  by  Kelbe  by  brominating 
o-xylene-4-sulphonic  acid. 

On  sulphonation,  it  gives  a  mixture  of  two  acids,  one  of  which,  the 
DMijor  product,  has  its  substituents  in  the  following  positions : 
CHg :  CHj  :  Br  :  SOgH  —  1  :  2  :  3  : 6,  as  on  debromination  the  o-xylene- 
3-8ulphonic  acid  is  obtained  from  it.  Tho  substituents  of  the  other 
acid  are  present  in  the  positions  :  CHg  :  CHg  :  IJr  :  SOgH  =  1:2:3:4 
or  1  : 2 : 3  : 6,  aa  the  compound  is  identical  with  Kelbe's  acid  men- 
tionod  above,  and  isomeric  with  the  acid 

CHg:CHg:IJr:S03H-l:2:4  : 5, 
obtained  by  Jacobsen  by  sulphonatifig  4-bromo-o-xyleno. 
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73.  "  A  new  solvent  for  gold.     Preliminary  note." 
By  James  Moir. 

The  author  finds  that  gold-leaf  dissolves  fairly  readily  when  floated 
on  an  acid  solution  of  ordinary  thiocarbamide.  The  action  is  rapid 
when  a  suitable  oxidising  agent  is  added  :  for  example,  when  a  solution 
of  thiocarbimide  is  acidified  and  treated  with  a  little  ferric  chloride, 
potassium  dichromate,  or  hydrogen  peroxide,  the  mixture  dissolves 
gold-leaf  after  less  than  a  minute's  shaking.  The  solution  is  not 
precipitated  either  by  ferrous  sulphate  or  by  stannous  chloride 
(except  after  long  standing),  whence  it  follows  that  the  gold  is  present 
in  solution  as  part  of  a  complex  ion.  The  gold  compound  has  been 
isolated  in  brilliant,  colourless,  six-sided  lozenges,  striated  parallel  to 
the  longest  axis,  and  is  identical  with  a  comaound  which  the  author 
has  obtained  by  boiling  a  mixture  of  sodium  aurichloride  and  thio- 
carbamide solutions.  It  is  apparently  different  from  the  compound 
AuCl,20H^No'^,  described  by  Emerson  Reynolds  and  by  B.  Rathke  as 
being  obtained  in  the  reaction  between  aurichloride  and  thiocarbamide, 
since  the  mean  of  four  concordant  analyses  gave  Au  =  45"42,  whereas 
AuCl,2Ctr^Nj,S  requires  51 '24  per  cent.  Both  Reynolds  and  Rathke 
give  the  theoretical  value  for  gold  in  this  compound  as  about  51  "05, 
owing  to  the  use  of  an  incorrect  value  for  the  atomic  weight  of  gold. 

74.  "The  molecular  condition  in  solution  of  ferrous  oxalate. 
A  correction."  By  Samuel  Edward  Sheppard  and 
Charles  Edward  Kenneth  Mees. 

In  a  paper  on  this  subject   {Irans.,  1905,  87,   189),  the  authors 

found  for  the  dissociation-constant  ^    ^     f  „^    the  value  0*81  at  20^, 

Abegg  and  Schafer  working  at  25°  find  the  value  0*37,  a  discrepancy 
too  considerable  to  be  due  to  the  temperature  difference.  Professor 
Abegg,  who  has  very  kindly  brought  this  circumstance  to  the  authors' 
notice,  has  also  pointed  out  the  cause  of  this  discrepancy.  This  was 
due  to  an  error  in  the  authors*  calculation,  whereby  in  calculating  the 
concentration  of  1^6(020^)2'  the  permanganate  titre  for  C.30^''  was 
added.  The  correct  calculation  is  as  follows.  The  increase  in  the 
permanganate  titre  being  68"4  c.c,  of  this  two-thirds  are  equal  to 
45-7  molecules  of  FeC.p^  dissolved.  These  45-7  mols.  of  FeC.O^, 
taking  45*7  mols.  of  C.jO/  from  the  197'8  mols.  of  CgO^"  originally 
present,  form  45-7  mols.  of  Fe(CoO^),/  and  leave  197'8  -  45-7  =  152'1 

mols.  CoO.",  so  that  K=      *^  '  =0-30. 
^   *  152-1 
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From  the  accepted  results  with  longer  time  of  stirring,  the  recalcu- 
lated value  for  K  is  0"39  at  20°,  in  good  agreement  with  Abegg  and 
Schiifer's  value  037  at  25°  {Zeit.  anorg.  Chem.,  1905,  45,  317). 


75.  "  Acetyl  and  benzoyl  derivatives  of  phthalimide  and  phthalamic 
acid."     By  Arthur  Walsh  Titherley  and  William  Longton  Hicks. 

Phthalic   anhydride,    like   succinic  anhydride   (Trans.,    1904,    85, 
1679),  interacts  with  sodium  benzamide,  as  well  as  sodium  acetamide, 
yielding  the  corresponding  acylphthalamic  acids, 
COaH-CgH^-CO-NH-COR. 
The  latter  readily  undergo  internal  condensation  on  treatment  with 

acetyl    chloride,   giving    the    acylphthalimides,    CgH4<C[pQ^N'C0R, 

identical  with  products  obtained  by  theacylation  of  phthalimide, namely, 
benzoylphthalimide  by  pyridine  benzoylation  and  acetylphthalimide, 
which  has  already  been  described  by  Aschan  (Ber.,  1886,  19,  1400), 
by  heating  phthalimide  with  acetic  anhydride. 

Both  acylphthalimides  decompose  on  cautiously  warming  with 
aqueous  sodium  carbonate,  the  imide  ring  undergoing  hydrolytic 
rupture  with  formation  of  the  corresponding  acylphthalamic  acid, 
CO.^H-CaH^-CO-NH'COR.  Aschan,  on  the  other  hand,  stated  that 
acetylphthalimide  was  hydrolysed  with  alkalis,  giving  phthalimide 
and  acetic  acid.  The  authors  cannot  confirm  this  observation,  but 
show  that  when  hydrolysis  occurs  it  is  preceded  by  rupture  of  the 
cyclic  imido-grouping.  Similar  observations  have  been  made  by  one 
of  the  authors  (Trans.,  1904,  85,  1686)  in  the  case  of  benzoyl- 
succinimide,  which  on  hydrolysis  first  yields  benzoylsuccinamic  acid, 
and  finally  succinic  and  benzoic  acids  and  ammonia. 


76.  "The  dynamic  isomerism  of  phloroglucinol." 
By  Edgar  Percy  Hedley. 

It  is  well  known  that  alkalis  and  acids  affect  the  equilibrium  existing 
between  two  isomerides  in  solution,  and  that  the  action  of  the  alkali 
is  to  increase  the  oscillatory  change  in  one  direction,  whilst  the  acid, 
on  the  other  hand,  decrease*;  it. 

If  phloroglucinol  exists  in  solution  in  two  forms— the  cnoHc  and 
kotonic  uiodificuitionM — then  the  {wsition  and  persistency  of  tlie  absorp 
tion  bund  ought  to  undergo  modification  in  the  presence  of  alkali,  and 
ought,  in  fjwjt,  to  be  displaced  toward.s  the  less  refrangible  end  of  the 
Hpectrum.  On  the  other  hand,  in  the  presence  of  acid,  the  persistency 
of  the  band  ought  to  bo  decreased  and  become   more   like  that  of 
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pbloroglucinol  trimethyl  ether.  These  arguments  were  fully  borne  out 
by  experimental  test. 

Lowry  has  pointed  out  that  in  some  cases  the  solvent  affects  the 
equilibrium  between  dynamic  isomerides.  It  was  therefore  thought 
advisable  to  examine  whether  in  the  case  of  pbloroglucinol  the  solvent 
had  any  effect.  Any  non-ionising  solvent  would  be  suitable,  provided 
it  transmitted  the  ultra-violet  light  to  a  sufficient  extent.  Accordingly 
ether,  a  good  and  diactinic  solvent,  was  used,  and  was  found  to  have 
no  effect  on  the  spectrum. 

The  following  conclusions  were  established:  (1)  that  in  neutral 
solutions  pbloroglucinol  exists  in  both  modifications,  the  enol  being 
greatly  in  preponderance  over  the  keto-form,  and  (2)  that  this 
equilibrium  is  undisturbed  by  the  class  of  solvent. 

77.  "  Studies  in  asymmetric  synthesis.  V.  Asymmetric  syntheses 
from  Z-bornyl  pyruvate."  By  Alexander  McKenzie  and  Henry 
Wren. 

The  authors  have  examined  the  reduction  of  Z-bornyl  pyruvate  by 
aluminium  amalgam,  and  find  that  an  asymmetric  synthe.sis  of  Mactic 
acid  may  be  accomplished  in  accordance  with  the  scheme  : 

CHg-CO-COgH  (inactive)  — >  CHj-CO-COa-CioHiy  (active) 

— >  CH3-CH(OH)-C02-CioHi*  (active) 

-^  CH3-CH(OH)-C02H  (active). 

The  actions  of  magnesium  ethyl  iodide,  magnesium  isobutyl  iodide, 
magnesium  phenyl  bromide,  and  magnesium  a-naphthyl  bromide 
respectively  on  ?-bornyl  pyruvate,  and  of  magnesium  t«obutyl  iodide 
and  magnesium  a-naphthyl  bromide  respectively  on  i-meuthyl  pyruvate, 
have  been  studied.  The  results  obtained  are  contrasted  with  those 
recorded  in  a  previous  paper  with  the  object  of  comparing  the  effect, 
first,  of  the  active  menthyl  and  bornyl  groups,  and,  secondly,  of  the 
various  alkyl  (or  aryl)  halides  used  on  the  extent  of  the  asymmetric 
syntheses  of  tlie  resulting  substituted  glycollic  ufids. 

78.  "  l-Methylcv/c/ohexylidene-(4)-acetic  acid." 
By  William  Henry  Parkin,  jun.,  and  William  Jackson  Pope. 

The  current  number  of  the  Berichte  (1906,  39,  1171)  contains  a  paper 
by  W.  Markwald  and  R.  Meth,  in  which  these  investigators  describe 
the  synthesis  of  an  acid  to  which  they  assign  the  formula 

CHMe<^g^^'.^^2>C:CH-C02H, 
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and  which  they  have  resolved  into  active  modifications  by  fractional 
crystallisation  of  the  cinchonine  salts. 

During  the  last  three  years,  the  authors  have  been  engaged  in  an 
attempt  to  prepare  a  substance  which,  while  not  containing  an 
asymmetric  carbon  atom,  is  yet  capable  of  existing  in  optically  active 
modifications,  and  it  is  noteworthy  that  one  of  the  substances  selected  for 
examination  was  methylcycZohexylideneacetic  acid.  Since,  however, 
the  method  of  preparc\tion  is  quite  different  from  that  of  Markwald 
and  Meth,  and  the  results  obtained  are  not  in  agreement  with  theirs, 
the  following  preliminary  account  of  the  authors*  experiments  is  now 
put  forward. 

Ethyl    hexahydro-jo-toluate    is     converted     into     hexahydro-T^-tolyl- 

riTT  .r<TT  ^ 

carhinol,  CHMe^pTT^.pTT^/'CH'CHg'OH,  by  reduction  with  sodium 

and  alcohol.  This  carbinol  distils  at  197°  and  is  readily  converted 
inio  hexahtjdro-T^-tolyl  bromide  {h.  p.  135°/150  mm.)  by  the  action  of 
hydrobromic  acid  at  120°.  When  this  bromide  is  heated  with 
potassium  cyanide  and  the  product  hydrolysed,  it  yields  hexahydro--^- 

tolylacetic   acid,   CHMe^^pxT^.piT^/^CH'CHg'COgH,   which  melts  at 

73 — 74°  and  is  readily  acted  on  by  phosphorus  pentachloride  and 
bromine  with  formation  of  o.-hromohexahydro-\>  tolylacetic  acid  (m.  p. 

78°),  CHMe<^y2;CH.2^(,jj.(,2Br'C02H. 

The  ester  of  this  bromo-acid  is  decomposed  by  boiling  with  diethyl- 
aniline  with  elimination  of  hydrogen  bromide  and  formation  of  ethyl 
methylcjclohexylideneacetate,  which  distils  at  158°/100  mm.,  and,  on 
hydrolysis,  yields  the  free  acid,  CHMe<^g2]CH2\,(^.(,jj.(,Q^jj 

The  methylcyc^ohexylideneacetic  acid  thus  obtained  crystallises 
from  formic  acid  in  glistening  plates  and  melts  at  70 — 71°,  whereas 
the  acid  described  by  Markwald  and  Meth,  and  to  which  these  authors 
assign  this  con.stitution,  melts  sharply  at  40 — 41°. 

The  method  of  preparation  seems  to  leave  no  doubt  that  the  acid 
melting  at  70 — 71°  is  methylcyc^ohexylideneacotic  acid,  whilst  the 
acid  of  melting  point  40 — 41°  described  by  Markwald  and  Meth  is 

possibly  the  isomeric  acid,  ^HMe<^^«^35^>C-CH2'CO._,H. 

The  fact  that,  when  heated  with  strong  caustic  potash,  it  is  decom- 

I>osed  into  4-methylc//c/c;hexanone,  CHMe<!]p|t-./-,rT'^^CO,  and  acetic 

acid  is  easily  explained  on  this  assumption. 

It  is  well  known  that  an  unsaturated  acid  which  contains  the 
double  linking  in  tlm  /?y-poHitioii  is  readily  coiivcutod,  by  the  action  of 
Mtrong  caustic  |H>ta«h,  into  the  corresponding  u/i- unsaturated  acid,  and 


this  isomeric  change  may  have  taken  place  in  the  case  of  Markwald 
and  Meth's  acid  prior  to  the  decomposition  into  methylc^/c^ohexanone 
and  acetic  acid. 

The  authors  are  investigating  this  matter  further,  and  are  also 
engaged  in  a  series  of  experiments  with  the  object  of  resolving  the 
acid  melting  at  70 — 71°  into  optically  active  modifications. 

79.  "Condensation   of  benzophenone   chloride   with   a-   and 
^-naphthols."     By  George  William  Clough. 

By  heating  a-naphthol  with  benzophenone  chloride,  the  author  has 
prepared  di-a-hydroxynaphthyldiphenylmethane,  the  acetyl  and  benzoyl 
derivatives  of  which  have  also  been  obtained. 

When  benzophenone  chloride  was  added  to  a  boiling  solution  of 
yS-naphthol  in  xylene,  the  product  obtained  was  di-yS-naphthoxy- 
diphenylmethane,  which  is  hydrolysed  by  dilute  sulphuric  acid  into 
/8-naphthol  and  benzophenone. 

The  action  of  sodium  a-naphthoxide  on  benzophenone  chloride 
resulted  in  the  formation  of  the  inner  anhydride  of  a-naphthyl- 
diphenylcarbinol,  and  the  same  substance  was  also  obtained  by  adding 
a-naphthol  to  a  boiling  solution  of  the  ketone  chloride  in  light 
petroleum.     This   compound   is   yellow  and    the   quinonoid    formula, 

?i^^O*G=\         y=0,  has  been  assigned  to  it. 

Sodium  ^-naphthoxide  interacts  with  benzophenone  chloride  in  a 
similar  manner  to  form  a  red,  crystalline  substance,   to  which  the 

0 
II 
following  formula  is  ascribed  :  fi*'ii*/'C^=\       /  • 

These  coloured  compounds  are  soluble  in  concentrated  sulphuric, 
nitric,  and  hydrochloric  acids  respectively,  the  a-compound  giving 
violet  and  the  yS-compound  green  solutions  in  these  acids. 

A  condensation  of  benzophenone  itself  with  a-naphthol  has  also  been 
effected  by  heating  these  substances  in  the  presence  of  zinc  chloride 
and    hydrogen    chloride    at    150 — 160°.     The   product   obtained    was 

p      XT 

a-oxydinaphthyldiphenylmethane,  C(CgH5).,<Cp*'^rT^^0,  the  condensa- 

tion  resembling  that  of  acetone  with  a-naphthol  (Dianin,  Abstr.,  1893, 
i,  214).  Its  solution  in  concentrated  sulphuric  acid  is  yellow  and 
exhibits  a  green  fluorescence. 
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80.  "The   constitution   of  coerulignone   (cedriret).     A   preliminary 
note."     By  James  Moir. 

On  the  authority  of  Liebermann,  Hofmann,  and  others,  it  has  been 
accepted  that  coerulignone  is  tetramethoxyldiphenoquinone :  in 
addition,  several  strictly  analogous  substances  have  been  prepared 
and  formulated  by  their  discoverers  as  the  corresponding  tetra-chloro-, 
-bromo-,  -amino-,  and  -hydroxy-derivatives  of  diphenoquinone. 

Now   diphenoquinone   itself,    Or;^       /— -\        /-^'    ^^^    recently 

been  prepared  by  Willstatter  and  Kalb  (Ber.,  1905,  38,  1232),  and  the 
author  finds  that  its  properties  are  quite  different  from  those  of 
cedriret  and  its  analogues,  and  that,  in  fact,  diphenoquinone  is  a  true 
para-quinone,  whereas  cedriret  and  its  analogues  do  not  possess  any 
quinonoid  px'operty  except  colour.  Their  properties  are:  (1)  complete 
insolubility  in  organic  solvents  ;  (2)  metalloid  lustre  ;  (3)  decomposition 
on  heating  without  melting  or  subliming  ;  (4)  intense  colorations — 
blue  to  crimson — with  sulphuric  acid ;  (5)  characteristic  colour 
reactions  with  alkali ;  (6)  production  of  complex  sulphonates  of  high 
molecular  weight  through  the  action  of  sodium  sulphite.  Such 
properties  as  these  indicate  molecular  complexity  and  a  polyquinonoid 
constitution. 

The  author  finds  that  the  "  diphenoquinhydrone  "  of  Willstatter 
and  Kalb  (loc.  cit.)  is  the  true  parent  substance  of  cedriret,  since  it 
possesses  all  the  foregoing  properties.  Nevertheless,  it  is  doubtful  at 
present  whether  this  substance  is  really  a  simple  quinhydrone,  that  is, 
a  direct  additive  product  of  diphenoquinone  and  diphenol ;  some  of  its 
reactions  indicate  a  larger  molecular  weight  and  higher  percentage  of 
oxygen  than  the  formula  C.^^HjgO^  requires. 

I.  The  substance  described  by  Magatti  as  tetrabromodiphenoquinone 
{Ber.,  1881,  13,  226)  has  been  studied  more  in  detail.  In  the  first 
place,  it  is  quite  different  iFrom  the  true  tetrabromodiphenoquinone, 
which  the  author  has  prepared  by  oxidising  tetrabromodiphenol  with 
lead  peroxide,  and  which  forms  transparent,  orange  crystals,  is  soluble 
in  many  organic  solvents,  and  otherwise  resembles  diphenoquinone. 
Magatti's  substance  contains  a  lower  percentage  of  bromine  than  is 
roijuired  by  such  a  formula  as  C^^11^0.2Br^,  and  Magatti's  analysis  in 
support  of  this  formwla  may  l)e  set  aside  as  probably  fictitious,  since 
he  lias  miscalculated  the  theoretical  proportion  of  bromine  and  yet 
his  analyms  agrees  with  the  assumed  theoretical  value.  The  compound 
gives,  oven  in  traccH,  a  magnificent  crimson  shade  with  sulphuric  acid, 
and  on  digestion  with  alkali  forms  a  derivative  which  closely  resembles 
indigotine  in  colour  and    coppery  lustre ;   this  can  bo  also  prepared 
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directly  by  careful  oxidation  of  an  alkaline  solution  of  tetrabromo- 
diphenol  with  iodine  or  potassium  ferricyanide. 

<\  The  orientation  of   the  bromine   atoms  in  tetrabromodiphenol  has 
been  settled  to  be  as  in  the  formula 

•  Br_  ^r 

HO— <^     ^<^     ^OH, 

Bi~  ^r 

(3:5:3':  5'-tetrabromo-4  :  4'-diphenol). 

since  the  sole  product  of  the  oxidation  of  its  diacetate  was 
3  :  5-dibromo-4-acetonylbenzoic  acid. 

Finally,    two   new   analogues   of    cedriret  have  been  prepared    by 
oxidising  the  compounds 

Br^  JBr  SO3K  SO3K 

H0<^     \~(^     NoH  and  H0<^      /~\      /^^ 

CH^  CH3  SO3IC  SO3K 

respectively ;  the  former  has  a  green,  graphite-like  lustre'  and  gives 
a  maroon  shade  with  sulphuric  acid,  whilst  the  latter,  easily  soluble  in 
water,  has  a  very  dark  indigo  colour. 


81.  "  A  comparative  crystallographic  study  of  the  perchlorates 
and  permanganates  of  the  alkalis  and  the  ammonium  radicle." 
By  Thomas  Vipond  Barker. 

The  perchlorates  of  potassium,  rubidium,  caesium,  and  ammonium 
form  an  isomorphous  group  similar  to  that  of  the  permanganates 
of  the  same  metals,  which  were  investigated  by  Muthmann.  The 
salts  are  orthorhombic  and  possess  perfect  cleavages  parallel  to  the 
basal  plane  and  the  prism.  All  the  constants  of  rubidium  perchlorate 
determined  are  intermediate  between  those  of  potassium  and  caesium 
perchlorates  ;  ammonium  perchlorate,  again,  lies  veiy  close  to  rubidium 
perchlorate,  as  does  also  thallium  perchlorate  according  to  Roscoe's 
measurements.  The  series,  therefore,  resembles  the  isomorphous  groups 
investigated  by  Tutton.  On  comparing  the  perchlorates  with  the  per- 
manganates, it  is  found  that  the  effect  of  replacing  an  atom  of  chlorine 
by  one  of  manganese  is  much  the  same  as  that  induced  by  the 
substitution  of  sulphur  by  selenium,  say,  in  the  sulphates  of  the  same 
metals.  The  crystallographic  evidence  for  placing  manganese  in  the 
seventh  group  of  the  periodic  classification,  so  far  as  such  evidence 
goes,  is  therefore  of  the  strongest  possible  kind. 

Five  crops  of  isomorphous  mixtures  of  potassium  perchlorate  and 
permanganate  of  varying  composition  were  measured.     In  one  crop 
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only,  corresponding  very  closely  to  the  formula  K2(C104)(Mn04),  were 
abnormal  angles  found,  that  is,  angles  the  values  of  which  lie  outside 
those  of  the  constituent  salts ;  moreover,  these  angles  were  all  in  one 
zone,  in  which  the  faces  were  possibly  vicinal. 

82.  "  Contributions  to  the  theory  of  isomorphism  based  on  experi- 
ments on  the  regular  growths  of  crystals  of  one  substance  upon 
those  of  another."     By  Thomas  Vipond  Barker. 

The  parallel  growths  of  »~sodium  nitrate  on  cleavage  surfaces  of 
calcite  are  independent  of  the  locality  or  variety  of  the  calcite  so  long 
as  a  good,  fresh  cleavage  surface  is  obtainable.  Regular  growths  of 
rhombohedra  of  the  nitrate  were  also  obtained  upon  certain  other  forms 
of  calcite,  for  example,  the  prism,  scalenohedron,  a  steep  rhombo- 
hedron,  and  the  rare  prism  {IlO}  ;  in  all  cases  a  pair  of  similar  edges 
of  the  calcite  and  sodium  nitrate  are  congruent.  The  effect  of  a  mag- 
netic field  on  the  orientation  of  the  crystals  was  purely  negative.  No 
parallel  or  regular  growths  could  be  obtained  on  the  other  minerals 
of  the  calcite  group — dolomite,  calamine,  chalybite,  rhodocrosite, 
diallogite,  and  breunnerite — nor  on  barytocalcite.  The  failure  of  the 
latter  minerals  to  induce  a  parallel  deposition  is  probably  not  due  to  a 
difference  of  symmetry  or  of  angle  (or  axial  ratio),  but  to  a  dis- 
similarity of  molecular  volume,  and  hence  of  topic  axes  also. 

This  view  is  strengthened  by  the  discovery  of  parallel  growths  among 
the  members  of  another  and  more  numerous  series  of  isostructural 
minerals  and  salts  :  potassium  perchlorate  and  permanganate  are  de- 
posited (from  aqueous  solution)  upon  barytes,  celestine,  and  anglesite 
in  parallel  position,  whereas  the  perchlorates  of  rubidium,  ctijsium, 
ammonium,  and  thallium  and  the  permanganates  of  rubidium, 
caesium,  and  ammonium  are  not.  Here,  again,  those  salts  which  do 
form  parallel  growths  are  characterised  by  a  closeness  of  molecular 
volume  to  those  of  the  minerals  on  which  they  are  deposited,  while 
similarity  of  angle  (or  of  axial  ratios)  is  not  sufficient  to  induce  a 
parallel  growth.  If  the  above  substances  be  arranged  in  order  of 
topic  axes,  it  is  seen  that  potassium  perchlorate  and  permanganate 
full  next  to  the  three  minerals  mentioned. 

Since  calcite  and  sodium  nitrate  resemble  each  other  so  closely  in  all 
their  physical  properties,  and  since  calcite  relieves  supersaturation  in 
a  motastable  solution  of  the  nitrate,  the  conclusion  is  drawn  that 
the.so  iKOHtructural  substancos  are  also  to  be  regarded  as  isomorphous, 
:il  though  mixed  cryHtals  are  not  obtainable. 

Many  unsuccessful  attempts  were  made  to  obtain  regular  growths  of 
oLljtT  salts  on  other  luinoraJH,  more  especially  of  cribic  salts  on  cubic 
minerals  ;ind   potasHium  nitrate  on  aragonite  ;  but  regular  growths  of 
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potassium  bromide,  iodide,  and  nitrate  and  sodium  nitrate  on  mica, 
and  of  quinol  on  calcite,  were  obtained. 

All  the  perchlorates  and  permanganates  mentioned  yield  parallel 
growths  on  each  other,  but  it  was  found  that  pairs  of  isomorphous 
salts,  the  molecular  volumes  of  which  are  almost  identical,  form 
zonal  growths  ("  Schichtkrystalle  ")  rather  than  parallel  growths. 

83.  "  Constitution   of  salicin.     Synthesis   of  pentamethyl   salicin." 
By  James  Colquhoun  Irvine  and  Robert  Evstafieff  Rose. 

Salicin  was  alkylated  by  means  of  the  joint  action  of  silver  oxide 
and  methyl  iodide,  with  the  production  of  pentamethyl  salicin.  The 
process  was  carried  out  in  the  first  instance  in  methyl-alcoholic  solution, 
and,  after  the  alkylation  had  proceeded  far  enough,  methyl  iodide  was 
used  as  solvent.  The  product  crystallised  in  delicate  needles  (m.  p. 
62 — 64°),  readily  soluble  in  organic  solvents  and  giving  [a]'-[f- 52*15° 
in  alcoholic  solution. 

Emulsin  was  found  to  be  without  action  on  the  compound,  and  even 
dilute  mineral  acids  readily  converted  it  into  a  resinous  mass  resembling 
saliretin.  The  hydrolysis  was  therefore  carried  out  indirectly  by 
prolonged  heating  at  100°  of  a  solution  of  the  substance  in  methyl 
alcohol  containing  0  25  per  cent,  of  hydrochloric  acid.  Tetramethyl 
glucose  was  thus  produced  and  afterwards  converted  into  the  equi- 
librium mixture  of  a-  and  ^-tetramethyl  methylglucosides.  The  alkyl- 
ated glucosides  were  isolated  and  then  hydrolysed  to  give  tetramethyl 
glucose  (m.  p.  84—86°). 

This  reaction  proves  that  salicin  (and  hence  also  helicin  and  populin) 
contains  the  same  y-oxidic  linking  as  the  methylglucosides  and  sucrose. 

Further  evidence  on  this  point  was  obtained  in  the  synthetical 
preparation  of  pentamethyl  salicin.  On  heating  saligenin  and  tetra- 
methyl glucose  to  120°  in  benzene  containing  0-25  per  cent,  of  hydro- 
chloric acid,  condensation  took  place  with  the  formation  of  a  mixture 
of  saligenin  tetramethyl  glucosides  and  octamethyl  glucosidoglucoside. 
After  separation  of  the  alkylated  disSaccharide,  the  mixture  was 
methylated  by  the  silver  oxide  reaction  and  a  compound,  identical  in 
every  respect  with  the  pentamethyl  salicin  prepared  directly  from  the 
glucoside,  was  isolated  from  the  product. 

84.  "A  product  of  the  action  of  isoamyl  nitrite  on  pyrogallol." 
By  Arthur  George  Perkin  and  Alec  Bowring  Steven. 

When  an  alcoholic  solution  of  pyrogallol  is  oxidised  with  acetic  acid 
and  isoamyl  nitrite,  a  small  quantity  (1"3  per  cent.)  of  pale  salmon- 
coloured  leaflets  separate  (m.  p.  203°).    The  main  bulk  of  this  product 
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is  colourless,  may  be  obtained  as  minute  prisms  melting  at  206 — 208*^ 
Avith  effervescence,  and  has  the  composition  C^H^O.^.  With  acetic  acid 
and  zinc  dust  it  gives  pyrogallol,  with  acetic  anhydride  and  zinc  dust 
triacetylpyrogallol  (m.  p,  160 — 162°)  ;  its  acetyl  derivative, 

C,H303(C,H30), 
forms  colourless  leaflets  (m.  p.  283 — -285°),  and  also  yields  triacetyl- 
pyrogallol in  a  similar  manner.  The  substance  CgH^Og  dissolves 
sparingly  in  boiling  acetic  acid  and  alcohol  with  some  decomposition, 
and  by  means  of  boiling  water  yields  purpurogallin,  Cj^HgOg.  The  re- 
action studied  in  detail  with  the  crude  substance  (m.  p.  203°)  showed 
that  in  this  way  a  compound  G^^y^f)^  %  (colourless  prisms,  m.  p. 
242 — 243°)  and  an  orange-brown  resin,  both  readily  soluble  in  water, 
are  also  formed.  Owing  to  the  poor  yield  it  has  not  been  possible  to 
study  this  product  further,  but  it  appears  likely  that  it  may  consist  of 
hytlroxy-o-benzoquinone  : 

OH 
0 
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85.  "A  reaction  of  ellagic   and  flavellagic   acids." 
By  Arthur  George  Perkin. 

When  ellagic  acid  is  heated  at  about  230°  with  100  per  cent, 
sulphuric  acid,  it  is  oxidised  with  formation  of  a  new  compound  which 
crystallises  from  pyridine  in  small,  yellow,  prismatic  needles  and  is 
soluble  in  strong  alkalis  with  a  greenish-yellow  tint,  changing  to  blue  on 
dilution.  It  appears  to  have  the  formula  Cj^lIgO,^)  (found  C  =  50  01  ; 
H  =  2*17),  gives  a  hexacetyl  derivative  [needles,  Cj^H,,)(0.,H30),.,  m.  p. 
324—329°;  found  0  =  53-18  ;  H  =  3-32;  Ci4HgOio  =  5724],  and  dyes 
mordanted  fabrics  more  readily  than  ellagic  acid.  Flavellagic  acid 
behaves  similarly  [found  for  Oj^H(jOj(,,  0  =  50-09;  2-08;  and  for 
C^fi^^{G^nf>\,  0  =  53-12  ;  H  =  3-34  per  cent.]. 


86.  "Some  thio-  and  dithio  carbamide  derivatives  o  ethylene- 
aniline  and  the  ethylenetoluidines."  By  Oliver  Charles  Minty 
Davis. 

In  the  interaction  of  othyleneaniline  and  the  ethylenetoluidines  with 
the  thiooarbimidos,  several  instances  of  steric  hindrance  wore  observed, 
the  position  of  the  substituent  methyl  group  in  tiio  ethylenetoluidines 
and  the  tolylthiocarbimido  having  an  important  bearing  both  on  the 
time  of  reaction  and  al.so  on  the  nature  of  the  product. 

One  molecule  of  ethylenoaniiinu  unites  with  two  molecules  of  ally!-, 
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phenyl-,  o-tolyl-,  or  ^>tolyI-tluocarbimide  to  form  aymmotrical  dithio- 
carbamide  derivatives,  but  with  7>i-tolylthiocarbimide  only  1  molecule 
of  each  unites  to  form  an  asymmetrical  substituted  thiocarbamide. 
Ethylene-o-toluidine  reacts  with  difficulty  to  give  asymmetrical 
derivatives  with  phenyl-,  m  tolyl-,  and  jo-tolyl-thiocarbimides,  whilst 
with  allyl-  and  otolyl-thiocarbimides  the  yield  was  exceedingly 
small.  Ethylene-9n-toluidine  gives  symmetrical  derivatives  with 
phenyl-  and  ^^-tolyl-thiocarbimides,  but  with  allyl-,  o-tolyl-,  and  m-tolyl- 
thiocarbimides  asymmetrical  derivatives  result.  Ethylene j9-toluidine 
gives  an  asymmetrical  derivative  with  ni-tolylthiocarbimide,  but  with 
other  thiocarbimides  symmetrical  derivatives  are  formed. 

With  the  ethylenetoluidines,  the  ortho-  and  meta-positions  therefore 
seem  to  modify  the  reactions,  but  with  the  thiocarbimides  the  meta- 
position  only  has  this  effect. 

The  foregoing  compounds  interact  with  mercuric  oxide  in  alcoholic 
solution  when  heated  at  about  140'^  in  sealed  tubes,  oxygen  replacing 
sulphur.  The  product  from  ethyleneaniline  and  pheuylthiocarbimide 
appears  to  be  identical  with  a  compound  synthesised  from  ethylene- 
aniline and  phenylcarbimide. 


At  the  next  Ordinary  Meeting,  on  Thursday,  May  3rd,  1906,  at  8.30 
p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
paper  will  be  read  : 

"  The  relation  between  absorption  spectra  and  chemical  constitu- 
tion. Part  V.  The  t«onitroso-compounds."  By  E.  C.  C.  Baly, 
E.  G.  Marsden,  and  A.  W.  Stewart. 
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CERTIFICATES   OF   CANDIDATES   FOR    ELECTION 
AT   THE   NEXT   BALLOT. 

N.B. — The  names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  followring  Candidates  have  been  proposed  for  election,    A  ballot 
will  be  held  on  Thursday,  May  3rd,  1906. 

Barrett,  Ernest,  B.Sc, 

56,  Elswick  Road,  Lewisham,  S.E. 
Schoolmaster.  Three  years'  study  of  Chemistry  at  University 
College,  London,  under  Sir  William  Ramsay.  Took  the  B.Sc.  degree 
of  London  University  with  2nd  class  honours  in  Chemistry  in  Oct., 
1905.  Now  engaged  in  research  work  under  Dr.  Lapworth  at  Gold- 
smiths' College,  New  Cross. 

J.  Norman  Collie.  Samuel  Smiles. 

Edward  C.  Cyril  Baly.  Arthur  Lapworth. 

K  T.  M.  Wilsmore. 

Beckett,  Richard  Henry, 

Inval,  Haslemere,  Surrey. 
Professor  of  Chemistry,  Nagpur,  and  Government  Chemist  to  the 
Central  Provinces,  India.  Obtained  degree  of  B.Sc.  (Lond.),  with  First 
Class  Honours  in  Chemistry.  Teaching  Associate  of  the  Royal 
College  of  Science  in  Chemistry.  Two  years  assisted  in  teaching 
Chemistry  in  the  laboratories  of  the  Royal  College  of  Science. 
William  A.  Tilden.  Chapman  Jones. 

M.  O.  Forster.  James  C.  Philip. 

G.  T.  Morgan. 

Birt,  Roderick  Harold  Capper, 

54,  Shooters  Hill  Road,  Blackheath,  S.E. 
Appointed  to  post  as  Science  Master  at  Radloy  College  from  January 
next.     B.A.  (Oxon.),   2nd  Class   Final  Honours,  School  of  Chemistry, 
1906. 

Win.  Odling.  VV.  W.  Fisher. 

H.  13.  Baker.  1).  H.  Nagel. 

Allan  F.  Waldeu.  Leonard  G.  Killby., 
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Chamberlain,  Percy  Garratt, 
3,  Market  Place,  Kugby. 
Analytical    Chemist.     2nd    Class    Natural    Sciences   Tripos,    1902 
(Part  1);  Caius  College,  Cambridge,  B.A.,  1902,  M.A.,  1906.    Studied 
Analytical  Chemistry  under  Prof.  Freseniusat  Wie.sbaden,  1902 — 1903. 
M.  M.  Pattison  Muir.  K.  S.  Morrell. 

S.  Ruhemann.  G.  Stallard. 

A.  G.  Chamberlain. 

Chrystall,  Edwin  Rodney, 

Forest  Villa,  Prince's  Road,  Buckhurst  Hill,  Essex. 
Student  of  Chemistry  at  University  College  for  2i  years. 
William  Ramsay.  N.  T.  M.  Wilsmore. 

Samuel  Smiles.  J.  Norman  Collie. 

Edward  C.  Cyril  Baly.  J.  K.  H.  Inglis. 

Cooper,  Herbert  Reginald, 

Redington,  Northwood,  R.S.O. 
Student  at   University  College.       3|  years   in    Sir    W.    Ramsay's 
Laboratory  at  University  College,  London. 

William  Ramsay.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  Edward  C.  Cyril  Baly. 

Samuel  Smiles. 

Davidson,  Charles, 

37,  Harriot  St.,  PoUokshields,  Glasgow. 
Analytical  Chemist.  Chief  Chemist  with  Messrs.  Alex.  Cross  and 
Sons,  litd.,  Glasgow  (Manufacturers  of  Vitriol,  Chemical  Fertilisers, 
itc.)  ;  author  of  papers  on  "  Estimation  of  Nitric  Nitrogen "  and 
"Mechanical  Calculation  of  Weight  of  Vitriol  in  Chambers"  (in 
"Chemical  News");  Member  of  Society  of  Chemical  Industry. 
Alexander  M.  Forrester.  W.  S.  Curphey. 

Thomas  Taylor.  A.M.  Neilson. 

John  Wtn.  Biggart. 

Dickson,  William, 

Branksome,  Bridge  of  Weir. 
Analytical  Chemist.  Two  years  as  pupil  and  one  as  a.ssistunt  with 
R.  R.  Tatlock  and  Thomson,  Public  Analysts  ;  3  sessions  under  Profs. 
Henderson  and  Gray  in  Glasgow  Technical  College ;  2  years  in  Public 
Works  Labox'atories ;  at  present  engaged  in  chemical  research 
( Pharmaceutical). 

Thomas  Gray.  R.  T.  Thomson. 

G.  G.  Henderson.  James  McLeod. 

R.  R.  Tatlock.  Uoratio  Ballantyne, 
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Duncan,  Robert  K., 

Present  address  :  c  o  Harper  ik  Brothers,  45,  Albemarle  Street, 
"W.  Permanent  address  :  University  of  Kansas,  U.S.A. 
Professor  of  Chemistry,  University  of  Kansas,  U.S.A.  Author  of 
The  Xew  Knowledge  and  of  several  contributions  to  scientific  journals. 
Graduate  of  the  University  of  Toronto,  with  first-class  honours.  Fellow 
of  Clark  University,  Worcester,  Mass.,  U.S.A.  Professor  in  Wash- 
ington and  Jefferson  College.  Just  appointed  Professor  in  the  Univ. 
of  Kansas. 

William  Eamsay.  F.  N.  A.  Fleischmann. 

J.  Norman  Collie.  G.  Carey  Foster. 

Edward  C.  Cyril  Baly. 

Peilmann,  Ernest, 

2a,  Dartmouth  Road,  Bi-ondesbury,  London,  N.W. 
Chemist.  B.Sc.  (Lond.),  Ph.D.,  F.I.C. ;  late  1851  Research  Scholar. 
10  months  research  chemist  with  Messrs.  Levinstein,  Ltd.,  Man- 
che.ster.  4  years  research  chemist  with  "  The  Clayton  Aniline  Co.,  Ltd.," 
Manchester,  li  years  works  chemist  with  Messrs.  Brooke,  Simpson, 
and  Spiller,  Ltd.,  London.  Joint  paper  on  "A  Taint  in  Milk," 
with  J.  Golding,  J.  Soc.  Cherti.  Ind.,  1905. 

Frank  Clowes.  Frank  Evershed. 

C.  F.  Cross.  E.  T.  Shelbourne.. 

Edward  Bevan. 

Poucar,  James  Louis, 

20,  St.  John's  Park,  Blackheath,  London,  S.E. 
Chemist.     Bachelor   of   Science,    London    University,   Honours  in 
Chemistry,  qualified  for  Honours  in  Experimental  Physics  and  Geology, 
an  earnest  student  of  science  in  general  and  of  chemistry  in  particular. 
Rudolph  Mossel.  Bernard  Dyer. 

Alfred  Gordon  Salamon.  Alex.  McKenzie. 

Otto  Hehner.  0.  Silberrad. 

H.  F.  0.  Goltz. 

Poy,  O.  Bertram, 

16,  Burlington  Road,  Dublin. 
Prof,  of  Kxporiinontal  Science,  H.M.  Training  College  for  Teachers, 
Druuicoudra,  Diiblin.  Have  been  for  ten  years  principal  Lecturer 
and  I>oin«)iiHtrator  in  Chemistry,  City  of  Dublin  Technical  Schools. 
Kxaniiner  in  Chemitttry  to  the  JJoard  of  Intennodiuto  Education  and 
to  the  Department  of  Technical  Instruct  ion  for  Ireland  for  over  five 
yt).irii.     Author   of:    •'Elements   of  Natural   Philosophy,"  edited   by 
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T.  A.  Finlay,  S.J.M.A.,  F.R.U.I. ;  "The  Balance,  its  Construction  and 
Use,"  pamphlet  issued  by  the  Board  of  Technical  Instruction,  ic. 

Edmund  M,  Rich.  Wm.  J.  Wren. 

A.  O'Farrelly.  J.  Uauothorne. 

Sydney  Young. 

Gardner,  Edward, 

70,  Parliament  Hill  Mansions,  Highgate  Road,  N.W. 
Analytical  Chemist  and  Metallurgist.     I  was  educated  at  Tonbridge 
School  and  Finsbury  Technical  College.     Since  1895,  I  have  been  with 
Messrs.    Johnson    and    Matthey,    Hatton   Garden,    as   Chemist   and 
Analyst. 

George  Matthey.  R.  Meldola. 

John  S.  Sellon.  C.  H.  Desch. 

Francis  H.  Carr. 


Garvey,  Richard  Godfrey  Hamilton, 
25,  Park  Mansions,  Battersea. 
Mining  Engineer.     Mining  Engineer   engaged  on  water-softening 
and-  purifying,    metallurgy    and   assaying.     Four   years    student   of 
Chemistry  at  Battersea  Polytechnic. 

John  Wilson.  J.  L.  White. 

J.  Hart-Smith.  S.  I.  Crookes. 

H.  W.  Coupe-Annable. 

Hall,  Richard  John, 

**  Sandycrof t,"  Serpentine  Rd.,  Egremont,  Liverpool. 
Science  Teacher,  Wallasey  Grammar  School  and  Technical  Classes. 
M.Sc,  Honours  School  of    Chemistry,  Victoria    University.     A.I.C. 
(Branch  "D" — Organic  Chemistry). 

J.  Parry  Laws.  Sydney  D.  Stennitt. 

Rudolf  Lessing.  Herbert  Henstock. 

J.  W.  Kynaston. 

Hills,  James  Stuart, 

225,  Oxford  Street,  W. 
Pharmaceutical  and   Analytical  Chemist.     Associate  of  the  Insti- 
tute   of    Chemistry.      Pharmaceutical    Chemist.      Salters'    Research 
Fellow  (Chemistry),   1903—1905.     Original  work  :  "Linin"  [J.C.S., 
87,  327],  in  conjunction  with  Prof.  W.  Palmer  Wynne. 

W.  Palmer  Wynne.  John  M.  Thomson. 

J.  Norman  Collie.  Herbert  Jackson, 

Arthur  W.  Crossley. 
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Lattey,  William  Tabor, 

Corpus  Christi  College,  Cambridge. 
Undergraduate. 

R.  T.  Lattey.  L.  C.  F.  Oldfield. 

H.  B.  Baker.  H.  O.  Jones. 

W.  J.  Sell. 

McCombie,  Hamilton, 

The  University,  Birmingham. 

Lecturer     and     Demonstrator     in  Chemistry.       M.A.     (Aberd.), 
A.R.C.Sc.  (Lend.),  A.LC,  B.Sc.  (Lond.),  Ph.D.  (Strass.). 

F.  R.  Japp.  James  C.  Philip. 
William  A.  Tilden.            ^  Percy  F.  Frankland. 
M.  O.  Forster.  Alex.  Findlay. 

G.  T.  Morgan,  CJuipnMn  Jones. 


Murray,  Thomas  Jenkins, 

The  University,  Birmingham. 
Lecturer  and  Demonstrator  in  Chemistry,  University  of  Birming- 
ham.    Ph.D.     (Leipzig),    formerly    Lecturer    and    Demonstrator    in 
Chemistry  at  the  Glasgow  and  West  of  Scotland  Technical  College. 
G.  G.  Henderson.  Percy  F.  Frankland. 

Thomas  Gray.  Alex.  Findlay. 

J.  K.  H.  Inglis. 

Oliver,  Edgar  Gall, 

Chigwell  School,  Essex. 
Science  Master.    M.A.  (Cantab.).    Foundation  Scholar  and  Prizeuian 
of  Downing  College,  Cambridge.     Now  Science  Master  at  Chigwell, 
and  am  desirous  of  keeping  in  touch  with  Chemical  Progress. 
H,  Jackson.  T.  Luxton. 

Eustace  Coddington,  Cliarles  T.  Ileycock. 

V.  Seymour  Bryant.  T.  A.  Nightscales. 


Ormerod,  Ernest, 

H,  Ij'-opold  Road,  Wimblodou,  S.W. 
KoKoarrh  Cliemist.  Salters'  Co.'s  Rose  iroli  Kt*llow  at  the  Centi-al 
Technical  College,  lA}tidon.  Graduated  B.Se.  (Vict.),  1901,  M.Sc. 
(Vict.),  1903,  Ph.D.  (Bale),  1905.  Have  hold  tlio  Loveustein  Research 
Kxhibition  at  Owons  Collngo  and  the  Priestley  RoKoarch  Scholarship 
at  Ifirmiiij^'liiim  Univunsity.    Kivo  years'  research  work  undor  I'rofessors 
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Peikin,  Frankland,  and  Bamberger.     Late  private  assistant  to  Prof. 
Bamberger  at  Ziirich. 

Henry  E.  Armstrong.  Robert  J.  Caldwell. 

Gerald  T.  Moody.  William  Robertson. 

William  A.  Davis.  Edward  Horton. 

J.  H.  Johnston. 

Richardson,  Lawrence  George, 

14,  Ashgrove,  Horton,  Bradford. 
Analytical,  Consulting,  and  Dyer's  Chemist.  Student  at  Bradford 
Technical  College  from  January,  1899,  to  July,  1901.  Private  Assist- 
ant to  Prof.  W.  M.  Gardner  from  July,  1901,  to  December,  1901. 
Chemist  at  Bowling  Dyeworks  (Edwd.  Ripley  &.  Son,  Ltd.),  from  1902 
to  December,  1905. 

Walter  M.  Gardner.  Joseph  R.  Denison. 

A.  B.  Knaggs.  Thorp  Whitaker. 

B.  North. 

Scouller,  Walter  Daly, 

7,  Stamp  Office  Place,  Wakefield. 
Chemist  in  the  West  Riding  of  Yorkshire  Rivers  Board  Laboratory  ; 
studied  science  and  industrial  chemistry  at  the  Yorkshire  College  (now 
University  of  Leeds),  1896—1900.     Graduated  B.Sc.  (Vict.)  in  1899. 
Since  1900,  chemist  in  the  We.st  Riding  Rivers  Board  Laboratory, 
Arthur  Smithells.  C.  E.  Whiteley. 

J.  B.  Cohen.  W.  Lowson. 

H.  R.  Procter.  H.  T.  Calvert. 

Sommerville  David, 

31,  Manor  House,  Marylebone. 
B.A.  (Chemistry  and  Physiol.),  M.D.,  &c.  Lecturer  in  Public 
Health,  King's  College,  London.  Late  Demonstrator  of  Physiology, 
St.  Thomas's  Hosp.  Med.  Schl.,  and  Demonstrator  of  Toxicology, 
King's  College,  London.  Physician.  Author  of  Practical  Sanitary 
Science  (a  Handbook  for  the  Public  Health  Laboratoi-y).  Author  of 
various  papers  on  Sewage,  Foods,  Standardisation  of  Disinfectants,  «fcc. 

R.  Meldola.  Patrick  H.  Kirkaldy. 

Rudolf  Lessing.  John  M.  Thomson. 

Herbert  Jackson.  D.  Northall  Laurie. 

Spencer,  James  Frederick, 

134,  Rice  Lane,  Walton,  Liverpool. 
B.Sc.  (Vict.),  M.Sc.  (L'pool),  Ph.D.  (Breslau).     Have  published  in 
the  Society's  Journal,  Zeitschrift  filr  Anorganiscfie  Chemie,  and  Zeit- 
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schrijt  fur  Elektrochemie,  on  Pyindine  and   Farfurol  compounds,   and 
several  papers  on  Thallium  and  on  Amalgams. 

William  Ramsay.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  Samuel  Smiles. 

Edward  C.  Cyril  Baly.  W.  Lester  Alton. 


Sproxton,  Foster, 

Uplands,  Alexandra  Park  Road,  Wood  Green,  N. 
Research    Student.      B.Sc.    London   (Honours    Chemistry),    1905. 
Research  Student  at  University  College. 

F.  N.  A.  Fleischmann.  Edward  C.  Cyril  Baly. 

Samuel  Smiles.  A.  W.  Stewart. 

W.  B.  Tuck. 

Storey,  Francis  W., 

42,  EUerdale  Street,  Lewisham,  S.E. 
Teacher.     Has  obtained  his  B.Sc.  degree  of  London  University  in 
1905  ;  worked  for  three  years  in  the  chemical  laboratories  of  Univex"- 
sity   College,    London,   at    Analytical  Chemistry ;   is  training  for  a 
teacher  of  science. 

William  Ramsay.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  Edward  C.  Cyril  Baly. 

W.  Lester  Alton. 


Tempany,  Harold  Augustine, 
St.  Johns,  Antigua,  B.W.I, 
Assistant  Govt.  Analyst  for  Leeward  Islands.     B.Sc.   London.     As- 
sociate Institute  Chemistry.     Studied  at  University  College,  London. 
Formerly  second  assistant  chemist  to  Messrs.  Gorton  Hill  &  Co.    Part 
author  of  papers  on  "  Inversion  of  Cane  Sugar  in  presence  of  Milk 
Constituents  "  and  "  The  Polarimetric  Determination  of  Sucrose." 
Francis  Watts.  W.  I^ester  Alton. 

Leonard  Temple  Thome.  Herbert  Jackson. 

William  Ramsay.  E.  Hayncs  Jeffers. 

J.  Norman  Collie. 


Turner,  George  Augustus, 

"Alma  House,"  Strandtown,  Belfast. 

OhomiHt.  At  the  South  London  School  of  Pharmacy  from  January 
1 902  till  October  1 903.  Member  of  the  Pharmaceutical  Society  of  Great 
Dritiiin  and  also  the  AHHistant'.s  qualification   of  the  Pharmaceutical 
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Society  of  Ireland.     Is  desirous  of  coming  into  closer  contact  with  pure 
Chemistry  and  its  progress. 

A.  H.  M.  Muter.  Will.  F.  Mawer. 

Robert  Barklie.  A.  Percy  Iloskins. 

J.  W.  Epps.  John  H.  B.  Wigginton. 

John  Muter. 

Watson,  John  Adam, 

8,  Fowls  Gardens,  Notting  Hill,  W. 
At  present  a  Student  at  the  Central  Technical  College,  engaged  in 
research  work  under  Professor  H.  E.  Armstrong. 

*         H.  E.  Armstrong.  William  A.  Davis. 

Gerald  T.  Moody.  William  Robertson. 

T.  Martin  Lowry.  Edward  Hortou. 


West,  John  Henry, 

11,  Sydney  St.,  ChoLsea,  S.W. 
Chief  Chemist   to  the  Kennicott  Water  Softener  Co.,  29,  Gt.  St. 
Helens,   E.C.     Associate  of  the    City   and    Guilds  Institute   in    the 
Department  of  Applied  Chemistry  ;  Joint  author  with  Dr.  T,  M.  Lowry 
of  paper  on  "  Persulphuric  Acids,"  published  in  Proc.  Cfiem.  Soc. 
Henry  E.  Armstrong.  T,  ^lartin  Lowry. 

•  F.  R.  Mallet.  Gerald  T.  Moody. 

William  A.  Davis.  Robert  J.  Caldwell. 

William  Robertson. 

Wiflfen,  Henry  John, 

17,  Albany  Road,  Manor  Park,  E. 
Manufacturing  and  Analytical  Chemist.     Certificates  from  the  City 
and  Guilds,  Organic  and   Inorganic.     Five  years  Assistant  Chemist, 
Great  Eastern  Railway  Stores  Laboratory.    Chemist  for  six  years  with 
Messrs.  Herring,  Giles,  &  Co.,  Stratford,  E. 

D.  G.  Riddick.  E.  Haynes  Jeffers. 

T.  FitzGibbon.  Geo.  Patteison. 

L.  T.  Thorne. 

Wyatt-Edgell,  Cecil, 

Cowrey  Place,  Exeter. 

Chief    Science    Master,    High  Sch.,    Newcastle,    Staffs.     2nd    CI. 
Honours  Chem.  Finals  (Oxf.  Univ.),  1904. 

H.  B.  Baker.  N.  V.  Sidgwick. 

W.  W.  Fisher.  Leonard  G.  Killby. 

Allan  F.  Walden.  A.  Angel. 
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The  following  Certificates  were  authorised  for  presentation  to  ballot 
by  the  Council  under  Bye-Law  I  (3) : — 

Gupta,  Hem  Chandra  Dutt, 

"  Guptanibar,"  Krishnagar  (Dist,  Nadia),  Bengal. 
Professor  of  Chemistry,  Tej  Narayau  Jubilee  College,  Bhagalpur, 
Bengal.  Studied  Chemistry  for  some  3  years  at  the  Presidency 
College,  Calcutta;  took  the  degree  of  M.A.  of  the  Calcutta  Univer- 
sity in  Chemistry.  Professor  of  Chemistry  in  the  T.  N.  Jubilee 
College,  Bhagalpur,  Bengal. 

J.  B.  Bhaduri.  P.  C.  Ray. 

J.  Sen. 

Mukerjee,  Ram  Chandra,  B.A., 
Jaipur,  Eajputana,  India. 
Professor  of  Chemistry,  Maharaja's  College,  Jaipur.     Has  studied 
Chemistry  for  several  years  and  is  at  present  employed  as  Professor  of 
Chemistry,    Maharaja's    College,    Jaipur,    where    he    has    to    teach 
Theoretical  and  Analytical  Chemistry. 

A.  Sanyal.  Gopal  Ch.  Banerjee. 
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Thursday,  May  3rd,  1906,  at  8.30  p.m.  Professor  H.  E.  Armstrong, 
F.K.S.,  Past-President,  in  the  Chair. 

Messrs.  H.  0.  Irving  and  W.  H.  Glover  were  formally  admitted 
Fellows  of  the  Society. 

The  Chairman  gave  expression  to  the  sense  of  loss  sustained  by  the 
Chemical  Society  in  the  death  of  Professor  Pierre  Curie,  which 
followed  an  accident  on  April  19th.  The  meeting  endorsed  the  letter 
of  condolence  addressed  by  the  President  to  Mme.  Marie  Curie,  an 
Honorary  and  Foreign  Member  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Arthur  John  Berry,  5,  University  Gardens,  Glasgow. 

William  John  Bowis,  Ph.D.,  97,  North  Road,  West  Bridgford,  Notts. 

Harold  Calam,  B.Sc,  71,  Cemetery  Road,  Beeston  Hill,  Leeds. 

John  Denton,  Horton  Villa,  Bradford. 

Bertie  James  Eaton,  Kuala  Lumpar,  Federated  Malay  States. 

Arthur  Burton  Shepherd,  B.Sc,  18,  Stafford  Street,  Hull. 

Fred  Smith,  Cliff  House,  Bruntcliffe,  near  Leeds. 

Henry  Wren,  22,  Stapleton  Hall  Road,  Stroud  Green,  N. 

George  Young,  B.A.,  B.Sc,  38,  Havelock  Street,  Sheffield. 
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A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected  : 


Ernest  Barrett,  B.Sc. 

Eichard  Henry  Beckett,  B.Sc. 

Roderick  Harold  Capper  Birt,  B.A. 

Percy  Garratt  Chamberlain,  M.A. 

Edwin  Rodney  Chrystall. 

Herbert  Reginald  Cooper. 

Charles  Davidson. 

William  Dickson. 

Robert  K.  Duncan. 

Ernest  Feilmann,  B.Sc,  Ph.D. 

James  Louis  Foucar,  B.Sc. 

P.  Bertram  Foy. 

Edward  Gardner. 

Richard  Godfrey  Hamilton  Garvey. 

Hem  Chandra  Dutt  Gupta,  M.A. 

Richard  John  Hall,  M.Sc. 

James  Stuart  Hills. 

William  Tabor  Lattey. 


Hamilton  McCombie,  M.A.,  B.Sc, 

Ph.D. 
Ram  Chandra  Mukerjec,  B.A. 
Thomas  Jenkins  Murray,  Ph.D. 
Edgar  Gale  Oliver,  M.A. 
Ernest  Orraerod,  M.Sc,  Ph.D. 
Lawrence  George  Ricliardson. 
Walter  Daly  Scouller,  B.Sc. 
David  Sommerville,  B.A.,  M.D. 
James    Frederick    Spencer,    M.Sc, 

Ph.D. 
Foster  Sproxton,  B.Sc. 
Francis  W.  Storey,  B.Sc. 
Harold  Augustine  Tempany,  B.S?. 
George  Augustus  Turner. 
John  Adam  Watson, 
John  Henry  West. 
Henry  John  Wiffeu. 
Cecil  W>att-Edgell,  B.A. 


Of  the  following  papers,  those  marked  *  were  read  : 


*87.     "The    relation   between    absorption    spectra    and    chemical 
constitution.     Part  V.    Theisonitroso-compounds."     By  Edward 


Charles   Cyril    Baly, 
Walter  Stewart. 


Effie    Gwendoline   Marsden,   and  Alfred 


In  the  previous  papers  it  was  shown  that  when  two  carbonyl  groups 
are  adjacent  to  one  another  in  a  compound,  the  process  of  isorropesis 
is  set  up  between  the  residual  affinities  of  the  oxygen  atoms  with  the 
result  that  an  absorption  band  is  produced  in  the  visible  blue  region 
of  the  spectrum  and  the  compounds  are  coloured  yellow.  The 
principle  was  extended  to  the  quinones  and  to  the  nitrophenols  and 
nitroanilines.  A  similar  condition  exists  in  the  t«onitroso-compounds, 
and  in  the  present  paper  the  yellow  colour  of  these  substances  in 
alkaline  solution  is  oxplainoJ.  From  observations  of  the  absorption 
spectra  of  several  wonitroso-compounds  in  neutral  and  alkaline 
solution,  it  is  found  that  the  free  substances  most  probably  have  the 

R-c:o 

constitution        i  •  but   in    presence   of   sodium    hydroxide  the 

hydrogen  atom  marked  with  a  star  is  replaced  by  sodium  and  becomes 
labile,  so  that  a  tautomeric  process  occurs,  thus  : 
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R-c:o  _^  R-c:o 

R-CNa-NO  <—  R-C:NONa' 

a.  b. 

Isorropesis  then  takes  place  between  the  "^CO  and  ^•CIN-  groups, 
the  tautomeric  process  being  the  actuating  mechanism.  The  compounds 
are  therefore  yellow  in  alkaline  solution,  owing  to  the  presence  of  an 
absorption  band  in  the  visible  blue  region  of  the  spectrum,  which  is 
due  to  the  isorropesis.  There  is  thus  complete  analogy  between  the 
isonitroso-bodies  and  quinonemonoxime.  An  analogous  condition  is 
shown  to  exist  in  the  case  of  isonitrosocamphor. 


Discussion. 

Dr.  Hewitt  drew  attention  to  the  way  in  which  Mr.  Baly  had 
represented  both  nitroso-  and  isonitroso-camphor  as  equilibrium 
mixtures,  one  particular  configuration  of  the  molecule  being  common 
to  both  substances.  If  A'  be  in  equilibrium  with  Y,  and  Y  in  turn  with 
Z,  then  X  and  Z  must  also  be  in  equilibrium,  and  it  should  be  impos- 
sible to  isolate  two  different  substances,  one  containing  molecules  of 
configurations  X  and  Y  and  the  other  molecules  of  configurations  Y 
and  Z  in  the  case  of  rapid  velocities  of  transformation. 

Dr.  LowRY  considered  it  very  improbable  that  any  of  the  colourless 
compounds  to  which  Mr.  Baly  had  referred  possessed  the  true  uitroso- 
formula  >-CH'NO,  since  this  group  usually  produces  a  blue  or  green 
coloration.     He  was  surprised  that  no  reference  had  been  made  to 

NH 

Beckmann's  isoxime-formula,  ^^■^X      >  nitrogen -ethers  derived  from 

the  isoximes  had  been  prepared  in  several  cases,  and  nearly  all  the 
colour  changes  to  which  Mr.  Baly  had  referred  might  be  explained  by  the 
conversion  of  a  coloured  oxime  into  a  colourless  isoxime  and  vice  versd 
(compare  B.A.  Report,  Cambridge,  1904,  p.  222).  He  strongly  objected 
to  the  application  of  the  term  "  tautomerism  "  to  substances  such  as 
isonitrosocamphor  and  ethyl  acetoacetate ;  these  substances  were 
certainly  not  "  tautomeric  "  in  the  sense  of  Laar's  hypothesis,  and  it 
would  be  preferable  to  describe  them  in  accordance  with  their  actual 
behaviour  as  examples  of  labile  or  dynamic  isomerism. 

Mr.  Wm.  Robertson  asked  if  Mr.  Baly  had  examined  the  absorption 
spectra  of  the  simple  oximes.  From  the  physical  evidence,  such  as 
refractive  indices,  it  would  appear  that  the  oximes  and  their  salts  were 
identical  in  structui-e,  whereas  in  the  case  of  the  isonitroso-compounds 
a  very  different  condition  of  affairs  obtained.     With  regard  to  the 
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isonitrosocamphors,  he  was  of  opinion  that  the  stable  wonitrosocamphor 
and  its  oxygen  ethers  contain  the  grouping  <[^U.l.         ,  and  that  the 
salts   derived  from   the  unstable  isomeride   are   represented   by  the 

.c:nom 

grouping  <^.^ 

Dr.  FoRSTER  stated  that  without   having  had   an  opportunity  of 

examining  the  detailed  communication,  he  had  some  difl&culty  in  dealing 

with  Mr.  Baly's  references  to  the  views  he  had  from  time  to  time 

expressed  regarding   the    constitution    of    wonitrosocamphor,  but   it 

seemed  to  him  that  the  most  important  observation  on  that  point  which 

Mr.   Baly  and    his  colleagues  had   brought   forward   was   the    close 

similarity  between  the  absorption  spectra  of  the  stable  tsonitrosocam- 

phor  and  its  0-alkyl  ethers.     Experiments  of  a  merely  chemical  nature 

had  made  it  clear  that  these  ethers  and  the  colourless  benzoyl  deriv- 

CIN'OX 
ative  are  not  compounds  of  the  type  CgHj^oc^  i '  ,  and  the  obvious 

inference  is  that  the  stable  tsonitrosocamphor  likewise  belongs  to  a 
different  class.  Nevertheless,  he  was  quite  unable  to  accept  the 
explanation  of  the  authors,  who,  he  understood,  represented  the  stable 
modification  as  an  equilibrium  mixture, 

a  system  which  should  surely  display  some  characteristics  of  a  true 
nitroso-compound.  If  the  stereochemical  theory  applied  to  wonitroso- 
camphor  had  to  be  abandoned,  as  to  which  the  speaker  was  not  com- 
pletely convinced,  a  more  satisfactory  explanation  of  the  difference 
between  the  two  modifications  of  isonitrosocamphor  lay  in  the  expres- 

C=N 
sion    C8Hj4<^T  I   ( ^^eudo-form),  which  accounted  for  the  readi- 

ness with  which  a-camphornitrilic  acid  arose  from  the  colourless  deriv- 
atives on  hydrolysis.     As  an  alternative  to  this  might  be  offered  the 

C — N'OH 
similar  formula   CgHj^t^M f         ,  but,  except  in  so  far  as  it  pre- 
sented a  smoother  transposition  from  the  unstable  form 

it  possessed  no  groat  advantage  over  the  pseudo-iorm,  although,  in  the 
speaker's  opinion,  certainly  preferable  to  the  isoximo  constitution. 

The  CiiAiiiMAN  congratulated  the  meeting  on  the  fact  that  the  paper 
had  been  so  well  discussed,  and  subjected  to  the  proper  criticism  to 
which  all  papers  presented  to  the  Society   should  be  open  ;  it  was 
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clearly  the  general  opinion  that  the  conclusions  arrived  at  were 
unsound.  He  could  not  agree  that  the  word  "  isorropesis  "  coined  by- 
Mr.  Baly  was  a  good  one,  and  he  protested  against  its  introduction; 
neither  was  it  necessary,  nor  did  it  express  the  conception  which  had 
been  brought  forward.  Apparently  it  indicated  a  process  in  which  a 
state  of  equipoise  or  equilibrium  was  arrived  at :  to  express  which  no 
new  word  was  required  ;  in  reality,  the  idea  put  forward  was  that  the 
production  of  absorption  bands  was  due  to  a  wobble  or  metamorphosis, 
to  change  of  form :  which  also  could  be  expressed  without  a  new 
word.  There  was  a  growing  practice  among  scientific  workers,  when- 
ever a  vague  new  conception  was  arrived  at,  to  wrap  it  up  in  a  new 
word  which  few  could  understand.  He  desired,  with  whatever 
authority  the  Chair  gave,  to  protest  in  the  most  emphatic  manner 
possible  against  the  practice.  He  agreed  with  previous  speakers  that 
nitroso-formulje  such  as  were  put  forward,  could  not  be  used  for  the 
•colourless  compounds  under  consideration  :  substances  so  constituted 
would  be  highly  coloured.  Mr.  Baly  objected  to  the  interpretation 
put  upon  the  term  isorropesis,  and  denied  that  it  meant  wobble 
generally  ;  it  appeared  that  he  limited  it  strictly  to  the  wobble  in- 
volved in  the  passage  from  the  ketonic  to  the  linked  oxygen  form  of 
quinone. 

Mr.  Baly  said,  in  reply  to  Dr.  Hewitt,  that  the  existence  of  one 
configuration  being  common  to  both  processes  was  no  objection.  Two 
possibilities  of  labile  isomerism  exist  in  isonitrosocamphor,  and  one  of 
these  they  connected  with  the  unstable  variety  and  the  other  with  the 
stable  variety.  The  existence  of  a  common  configuration  accounts  for 
the  ease  with  which  unstable  isonitrosocamphor  passes  over  into  the 
stable  form. 

In  reply  to  Dr.  Lowry,  he  thought  that  there  was  no  direct  evidence 
that  the  group  >-CH*NO,  as  suggested,  possessed  a  blue  or  green  colour. 
The  isoxime  formula  did  not  seem  capable  of  explaining  the  absorption 
curves  obtained  with  the  isonitroso-compounds.  In  alkaline  solution 
these  bodies  all  show  a  strong  absorption  band  in  the  ultra-violet 
analogous  to  ethyl  acetoacetate  in  alkaline  solution.  Such  a  band  as 
this  does  not  seem  capable  of  explanation  by  an  equilibrium  between 
the  isoxime  and  oxime  form  ;  it  must  be  due  to  the  same  type  of 
labile  isomerism  as  is  occurring  in  ethyl  acetoacetate. 

In  reply  to  Mr.   Robertson,  the  absorption  curves  show  that  the 

stable   form   of    tsonitrosocamphor  in  neutral  solution  possesses  the 

same   configuration   as    Dr.    Forster's   oxygen   alkyl    ethers.      They 

C^OHVO 

therefore  attributed  the  formula  <' ' '  to  this  substance.    To  the 

^C N 

coloured  derivatives  of  the  unstable  form  they  attributed  the  formula 
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CINOX 

<^  I  '  ^^*  ^^  ^^^®  unstable  form  were  colourless  it  could  not  have 

,    ,      ,    ^c:noh 

the  formula  <^X.^ 

In  reply  to  Dr.  Forster,  Mr.  Baly  apologised  for  not  making  himself 
clear  upon  the  suggestions  his  colleagues  and  he  brought  forward. 
They  were  firmly  of  the  opinion  that  the  stable  form  of  isonitroso- 
camphor  in  neutral  solution  was  Dr.  Forster's  own  pseudo-form, 

C(OH).0 


but  that  in  alkaline  solution  the  ring  was  broken  and  that  a  process  of 
labile  isomerism  was  set  up  which  could  be  best  expressed  by  saying 
there  was  equilibrium  between 


< 


c-OH  c:o 

--^  <l    0 

C-N  CH-N 

a.  h. 


th«  colour  in  alkaline  solution  being  due  to  the  parallel  linking  in  a. 
Similarly,  in  the  unstable  form  their  view  was  that  in  alkaline  solution 
the  labile  tautomerism  could  be  best  expressed  by 

b.  c. 

the  colour  was  due  to  the  isorropesis  occurring  with  form  c.  It  was 
difficult  to  give  a  formula  to  the  unstable  form  in  neutral  solution,  as 
its  colour  was  not  absolutely  known. 

There  seemed  to  be  confusion  as  to  the  meaning  of  the  term 
isorropesis  and  he  would  like  to  state  what  the  process  consists  in. 
The  simplest  case  is  that  of  diacetyl,  in  which  compound  the  residual 
affinities  on  the  ketonic  oxygen  atoms  disturb  one  another,  with  the 
result  that  an  oscillation  is  set  up  which  can,  perhaps,  bo  graphically 
expressed  : 

CH3-C:0  _^  CHg'C-^ 

OHg-c:o  ■^-  cHg-c-o 

This  procfSB  has  been  named  isorropesis  and,  in  its  broadest  sense,  it 
means  an  oscillation  Vjetween  the  residual  affinities  of  two  or  more 
adjacent  atoms  or  groups  of  atoms,  thus  : 
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or 

II 


The  process  might  also  be  looked  on  as  the  result  of  the  mutual 
interference  between  two  systems,  each  possessing  possibilities  of  labile 
isomerism,  as,  for  example,  the  two  CHj'CO  groups  in  diacetyl. 


*88.  "  The  residual  affinity  of  coumarin  as  shown  by  the  form- 
ation of  oxonium  salts."  By  Gilbert  Thomas  Morgan  and 
Frances  Mary  Gore  Micklethwait. 

Coumarin  dissolves  much  more  readily  in  concentrated  hydrochloric 
acid  than  in  water,  and  the  strongly  acid  solution,  when  treated  with 
excess  of  chloroplatinic  acid,  yields  a  yellow,  crystalline  platinichloride, 
4C9Hy02,H2PtC]g,4HoO,  which  is  dissociated  into  its  generators  by  water. 
6-AminocoumariD,  ethyl-6-aminocoumarin,  dimethyl-6-aminocoumarin, 
and  the  corresponding  quaternary  base,  like  other  aromatic  amines,  all 
yield  platinichlorides,  platinibromides,  and  aurichlorides  of  the  normal 
type,  but  the  acyl  derivatives  of  6-aminocoumarin,  in  which  the  salt- 
forming  power  of  the  nitrogen  atom  is  largely  destroyed,  resemble 
coumarin  itself  in  giving  rise  to  platinichlorides  containing  a  greater 
proportion  of  the  organic  constituent.  Acetyl -6-aminocoumarin 
platinichloride  has  a  composition  approximating  to  the  formula 
4(C7Hj02-NH-CO-CH3),H2PtCl6,4H20. 

Coumarin  dissolves  readily  in  warm  fuming  hydriodic  acid  containing 
free  iodine,  and  from  the  dark  brown  solution,  dark  bronzy-green 
masses  or  well-defined  needles  separate,  depending  on  the  concentration  ; 
the  product,  which  can  berecrystallised  from  concentrated  hydriodic  acid, 
has  the  composition  of  a  hydriodide  periodide,  4C9HgO.,,Hl,l3. 

The  formation  of  these  salt- like  additive  compounds  of  coumarin 
agrees  with  the  results  of  earlier  investigators.  Ebert  found  that  this 
lactone  yielded  an  extremely  unstable  hydrobromid^  (^7ma/e7t,  1884, 
226,  347),  whilst  W.  H.  Perkin,  sen.,  described  a  dichloride  and  di- 
bromide  (i4n?ia^en,  1871,157,  116).  Moreover,  coumarin  exhibits  an 
amphoteric  character  in  combining  also  with  metallic  oxides  and 
hydroxides. 

Discussion. 

Dr.  Cain  referred  to  his  paper  on  "The  Constitution  of  the 
Ammonium  Compounds"  {Mem.  Manchester  Phil.  Sac,  1904,  48,  iii, 
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No.  14),  in  which  he  had  suggested  formulae  for  the  so-called  mole- 
cular compounds,  similar  to  those  now  brought  forward  by  Dr.  Morgan. 
He  did  not  believe  in  Werner's  theory  of  "  Haupt  Valenz "  and 
"  Neben  Yalenz "  as  applied  to  the  ammonium  compounds,  but  was 
of  the  opinion  that  a  satisfactory  explanation  was  given  by  assuming 
the  presence  of  triad  halogen  and  tetrad  oxygen. 

Dr.  Hewitt  remarked  that  the. formation  of  oxonium  salts  frequently 
coincided  with  the  occurrence  of  another  oxygen  atom  in  the  molecule, 
in  addition  to  the  salt-forming  oxonium  oxygen  atom  :  not  only  in  the 
case  of  pyrones  and  coumarins,  but  also  with  xanthone  and  fluorane 
derivatives.  Dr.  Cain's  formulation  of  ammonium  chloride  was  open 
to  the  objection  that  it  seemed  incompatible  with  the  known  ionisa- 
tion  of  ammonium  salts  in  aqueous  solution  :  a  difficlflty  in  no  way 
diminished  when  one  applied  corresponding  formulae  to  the  tetra- 
alkylammonium  bases  and  their  salts. 

Dr.  Morgan,  in  reply  to  a  question  from  Mr,  F.  H.  Carr,  stated 
that  they  had  made  many  attempts  to  combine  coumarin  with  metallic 
salts  such  as  mercuric  iodide,  but  without  success. 


89.  "Brazilin  and  haematoxylin.     Part  VII.     Some  derivatives  of 
brazilein."     By  Paul  Engels  and  William  Henry  Perkin,  jun. 

Brazilein,  CjcHijO^,  is  the  colouring  matter  which  is  produced  when 
brazilin,  CjgHj^Oj,  is  oxidised  in  alkaline  solution  by  means  of  air. 

When  brazilein  is  treated  with  a  large  excess  of  methyl  sulphate 
and  caustic  potash,  it  is  converted  into  trimethylbrazilein, 

Ci,H,(OMe)305, 
the  formula  of   which  was  controlled  by  repeated  analysis   and    the 
determination  of  the  methoxy-groups  by  Zeisel's  method. 

This  new  orange-yellow,  crystalline  substance  separates  from  solvents 
in  two  modifications,  which  melt  at  160°  and  178°  respectively.  It 
combines  with  formic  acid,  yielding  trimelhylbrazilein  formic  acid,  which 
crystallises  in  brilliant  garnet-coloured  prisms,  melts  at  143°,  and  is 
decomposed  into  its  components  by  treatment  with  alcohol.  Tri- 
metbyl brazilein^  dissolves  in  concentrated  sulphuric  acid,  yielding  a 
crimson  solution  which  soon  becomes  oi'ange  and,  when  poured  into 
water,  deposits  a  brilliant  vermilion,  crystalline  precipitate  which 
appears  to  bo  trimelhylhohrazilein  sulphats  (compare  J.  J.  Hummel  and 
A.  G.  Perkin,  Trans.,  1882,  41,  9). 

When  trimethylbrazileiu  is  left  in  contact  with  an  alcoholic  solution 
of  hydroxylaminc,  it  yields  trimethylbi'azilein  /lydroxylamine, 

C,„II„(OMo)30„NJl,-OH, 
an  almost  colourless,  crystalline  substance  which  melts  at  about  155° 
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with  decomposition.  This  substance  dissolves  in  dilute  alkalis  with  a 
yellow  colour,  and  is  decomposed,  on  standing,  into  a  neutral  substance 
of  melting  point  177°  and  trimethylbrazilein.  It  is  also  decomposed  by 
boiling  glacial  acetic  acid,  and  the  solution,  on  cooling,  deposits  crystals 
of  trimethylbrazilein. 

The  authors  wish   to   reserve    these   new   compounds    for   further 
investigation. 


90.  "  The  action  of  tribromopropane  on  the  sodium  derivative  of  ethyl 
malonate."  By  William  Henry  Perkin,  jun.,  and  John  Lionel 
Simonsen. 

In  a  previous  communication  (Proc,  1905,  21,  256),  it  was  shown 
that  tribromopropane,  CH^Br-CHBr-CHgBr,  reacts  with  the  sodium 
derivative  of  ethyl  malonate  with  formation  of  an  ester  Cj^lIijOoBr. 

This  ester,  when  treated  with  alcoholic  potash,  yields  an  acid, 
0^114(00011)0,  which  is  decom])Osed  on  heating,  with  elimination  of 
carbon  dioxide  and  formation  of  the  corresponding  monobasic  acid, 
0^115(00.211).  Since  these  two  acids  do  not  decolorise  bromine,  are 
very  slowly  oxidised  by  permanganate,  and  are  not  affected  by  boiling 
with  sodium  amalgam,  it  was  suggested  that  they  are  probably 
dici/clohutane  derivatives  of  the  formulae 

^'^2<CH>^^^^2H)2    and     0H,<V|^>CH-C0,H. 

These  acids  have  now  been  prepared  in  considerable  quantities,  and 
the  determination  of  the  magnetic  rotation  of  their  esters  has  proved 
conclusively  that  they  cannot  have  the  above  formulae,  but  that  they 
must  be  unsaturated  closed  chain  compounds. 

From  a  careful  investigation  of  their  behaviour,  the  authors  incline 
to  the  v'lQvr  that  the  monobasic  acid  must  be  represented  by  one 
of  the  constitutional  formulte 

CH  J^CH-CO.H     or      g^^^.^o^^- 

but  such  formulae  are,  obviously,  very  difficult  to  establish. 

Besides  the  bromo-ester  mentioned  above,  a  second  bromo-ester, 
CjgHjgO^Brg,  is  formed  during  the  action  of  tribromopropane  on  the 
sodium  derivative  of  ethyl  malonate;  this  distils  at  191°  (11  mm.), 
and  has  either  the  constitution 

or  some  constitution  closely  allied  to  this. 
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When  digested  with  alcoholic  potash,  it  yields  an  acid  of  melting 
point  47°,  which  closely  resembles  the  j;;seMcZophenylacetic  acids,  and 
probably  has  the  constitution 

CH„:C-CH„-C-COoH 

ch:ch-ch 

This  interesting  acid  instantly  decolorises  permanganate,  and  when 
boiled  with  water  or  mineral  acids,  or  treated  with  acetic  or  hydro- 
bromic  acid  in  the  cold,  is  converted  quantitatively  by  molecular 
rearrangement  into  «i-toluic  acid  (m.  p.  110°)  : 

CHo-C :  CH— C-COoH 

3     I  II  2 

ch:ch-ch 

For  this  reason  the  acid  of  melting  point  47°  has  been  named 
pseudo-m-toluic  acid. 

The  further  investigation  of  these  new  compounds  is  in  progress. 


91.  "  Pipitzahoic  acid."     By  James  McConnell  Sanders. 

An  investigation  of  this  substance  was  made  by  the  author  at  the 
instance  of  the  Mexican  Government,  with  the  object  of  correcting, 
if  possible,  the  discrepancies  which  exist  in  the  literature.  Considerable 
attention  is  being  attracted  by  this  substance  owing  to  its  peculiar 
and  valuable  properties  as  a  non-toxic  purgative.  The  author  describes 
the  method  of  extraction  from  the  Pipitzahoac  root  and  the  properties 
of  the  purified  acid. 

The  formulae  of  Weld  (CgoHooO,.)  and  Mylius  (CigHjoOg)  are  rejected, 
the  author  considering  that  its  composition  is  best  represented  by  the 
formula  CjoHj^Og,  it  being  thus  isomeric  with  camphorquinone  and 
similar  to,  although  not  identical  with,  the  tsocamphorquinone  discovered 
by  Manasse  and  formulated  by  Bredt  as  A^~'*(8)-terpadienol  {£er., 
1902,  36,  3829—3843).  Pipitzahoic  acid  is  obtained  in  golden- 
yellow  scales  or  orange  crystals  and  melts  at  104 — 105°;  by  pro- 
longed heating  above  its  melting  point  it  loses  carbon  monoxide  and 
carbon  dioxide,  giving  at  first  a  lemon-yellow  sublimate,  which  melts 
at  88 — 89°,  and  finally  a  beautifully  crystalline,  colourless  sublimate, 
which  is  insoluble  in  water,  but  soluble  in  most  organic  solvents. 
This  compound,  CjjHj^Oo,  crystallises  from  acetone  or  benzene  in 
glistening  prisms  melting  at  140°,  and  having  an  odour  of  camphor. 
Its  solutions  are  optically  active,  a  2  per  cent,  solution  in  alcohol 
having  [a ]o  =  77*9°  at  25°;  it  does  not  react  with  hydroxylamino  or 
aniline,  but  with  acetic  anhydride  forms  a  compound,  C^jHjoOk,, 
which    crystailisoH    from    acetone    in     square    plates     molting     at 
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114 — 115°.  Pipitzahoic  acid  is  insoluble  in  water,  but  soluble  in 
most  organic  solvents,  its  solutions  being  optically  inactive.  Its 
violet  alkaline  solution  yields  the  unchanged  substance  on  acidifying 
or  by  extraction  with  ether.  It  has  a  neutral  reaction,  does  not  con- 
tain methoxy-groups,  and  does  not  combine  with  sodium  bisulphite. 
On  fusion  with  potash,  the  acid  gives  methyl  hexylene  ketone  and 
butyric  acid.  It  forms  an  oxime  (ui.  p.  ISS-?*^),  an  aniline  compound 
(m.  p.  134 — 135°),  and  a  dibromide,  which  is  a  yellowish-brown,  unstable 
oil.  It  is  not  reduced  by  sulphurous  acid,  but  easily  reduced  by  zinc 
dust  and  acetic  acid,  and  when  distilled  in  a  current  of  hydrogen  over 
zinc  pumice  gives  a  readily  oxidisable  liquid  which  forms  optically 
inactive  fluorescent  solutions  in  chloroform  and  ether.  The  reduc- 
tion product  itself  is  isomeric  with  benzylidenecamphor,  Cj^H^qO. 
Pipitzahoic  acid  seems  to  behave  as  a  hydroxy-ketone,  forming  a 
resinous  acetyl  compound  and  a  greenish-brown  copjjer  derivative, 
(CioHi302)2Cu. 

Silk  may  be  dyed  an  olive-green  tint  by  treating  it  with  a  solution 
of  pipitzahoic  acid  after  a  preliminary  mordanting  with  copper  acetate. 


92.  "  The  constitution  of  the  hydroxides  and  cyanides  obtained 
from  acridine,  methyl-acridine,  and  phenanthridine  methiodides." 
By  Charles  Kenneth  Tinkler. 

From  the  results  obtained  by  a  study  of  the  ultra-violet  absorption 
spectra  of  the  methiodides,  before  and  after  the  addition  of  caustic 
soda,  it  is  concluded  that  the  hydroxides  produced  are  carbinols  and 
are  constituted  similarly  to  the  hydro-compounds,  as  in  the  cases  of 
cotarnine,  hydrastinine,  and  phenylmethylacridol  (Dobbie,  Lauder,  and 
Tinkler,  Trans.,  1903,  83,  598,  Dobbie  and  Tinkler,  Trans.,  1904,  85, 
1005,  and  1905,  87,  269). 

The  cyanide  obtained  from  phenylacridine  methiodide(Hantzsch,i5er., 
1899,  32,  3109)  gives  spectra  almost  identical  with  those  of  hydro- 
phenylacridine,  thus  affording  evidence  in  support  of  the  constitution 

CoH4<C_'j^9^|i  -v-J^CgH^  for  this  substance.     A  colourless  cyanide 

has  been  prepared  from  phenanthridine  methiodide.  The  absorption 
spectra  of  the  substance  agree  very  closely  with  those  of  hydro- 
phenanthridine,  and  this  is  only  to  be  explained  by  adopting  the  con- 
stitution of  a  />sew(Zc»-cyanide  for  this  substance, 

V^^^'fl^  _^      C6H,-CH(CN) 

C^jH^-N-CHal  CgH4-N-CH3   ' 
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93.  "The  constitution  of  ammonium  amalgam." 
By  Miss  Elizabeth  Mary  Rich  and  Morris  William  Travers. 

The  authors  have  determined  the  freezing  points  of  a  series  of 
samples  of  ammonium  amalgam,  in  which  the  concentration,  calculated 
as  grams  of  ammonium  per  100  grams  of  mercury,  varied  between 
0*0094  and  0'507.  The  value  of  the  *'  molecular  depression  ''  agrees 
with  that  obtained  by  Tammann  for  solutions  of  other  metals  in 
mercury,  leading  to  the  conclusion  that  ammonium  amalgam  is  a  true 
solution  of  ammonium  in  mercury. 

94.  "  Action  of  light  on  potassium  ferrocyanide." 
By  Glyn  William  Arnold  Foster. 

When  a  neutral  or  alkaline  solution  of  potassium  ferrocyanide  is 
exposed  to  light,  ferric  hydrate  is  slowly  precipitated  ;  in  presence  of 
alkali  sulphide,  ferrous  sulphide  is  thrown  down. 

No  pi'ecipitation  takes  place  if  the  solutions  are  protected  from 
light :  the  action  is  therefore  entirely  photochemical.  Potassium 
ferrocyanide  is,  in  solution,  dissociated  in  the  usual  manner  into 
potassium  ions  and  the  complex  "  ferrocyan  "  ions  [Fe(CN')^""j  :  this 
is  in  absence  of  light.  On  exposure  to  light,  this  complex  is  dissociated 
into  iron  ions  and  cyan  ions,  and  on  removing  the  source  of  light  the 
complex  ferrocyan  ion  is  regenerated.  Thus  no  precipitation  of  iron 
can  take  place  in  absence  of  light. 

The  relations  Fe  :  (ON)  were  always  below  the  theoretical  1  :  6,  and 
this  was  found  to  be  due  to  the  oxidation  of  cyanide  under  the  influ- 
ence of  light  to  cyanate  and  polymerides.  In  presence  of  alkali  sulphide 
the  cyanide  is  almost  entirely  converted  into  sulphooyano-compounds. 

The  source  of  light  vised  was  a  mercury  vapour  lamp  of  quartz, 
made  by  W.  C.  Heraeus  of  Hanau.  It  was  water-cooled,  and,  using  a 
direct  current  of  5 — 6  amperes  at  240 — 250  volts,  gave  a  very  intense 
light,  rich  in  ultra-violet  radiation. 

95.  "Note  on  the  constitution  of  cellulose." 
By  Arthur  George  Green  and  Arthur  George  Perkin. 

It  i.s  generally  believed  that  the  highest  acetyl  derivative  of 
cellulose  is  a  tetra-acotato,  C,jU,5(OAc)40. 

Green's  formula  for  cellulose  {Zeit.  Farh.  Text.  Ind.,  1904,  3,  97), 
CH(OII)-CH— Cll(On) 

I  ]>0    ^-O       ,    contains   only    thi'ee   hydroxyl    groups  and 

CH(OH)-CH— OUj 
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would  therefore  yield  a  ^?'i-acetate.  As  this  formula  affords  a  simple 
and  direct  explanation  of  the  other  I'eactions  of  cellulose,  a  re-examina- 
tion of  the  acetate  was  desirable.  Acetyl  estimations  of  the  so-called 
"  tetra-acetylcellulose "  were  therefore  made  by  three  different 
methods:  (a)  Perkin's  method  (IVans.,  1905,  87,  107);  (b)  alkaline 
saponification ;  (c)  alkaline  saponification  combined  with  Perkin's 
method.  In  each  case  the  numbers  obtained  agreed  closely  with  those 
required  for  the  tri-acetate,  CgH7(OAc)302. 

The  highest  acetate,  therefore,  like  the  highest  nitrate  and  benzoate, 
corresponds  with  the  presence  of  three  hydroxyl  groups  in  the 
cellulose  molecule. 

It  is  suggested  that  the  above  expression  represents  cellulose  in  its 
simplest  or  unpolymerised  form,  but  that  fibre  cellulose  is  a  colloidal 
aggregate  of  a  large  number  of  such  simple  molecules. 


96.  "  Some  new  derivatives  of  pinene." 
By  Frederick  Peacock  Leach. 

When  pinene  nitrosochloride  is  treated  with  potassium  cyanate  in 
alcohol  at  50 — 60°,  potassium  chloride  is  precipitated,  and  on  pouring 
the  mixture  into  water  a  compound,  C^g^n^s^s'  separates,  which 
after  crystallisation  from  alcohol  melts  at  238 — 240^^.  The  substance  is 
characterised  by  its  great  stability,  being  dissolved  by  hot  concentrated 
nitric  acid  without  undergoing  change. 

On  reduction  with  zinc  and  acetic  acid,  carbon  dioxide  and  ammonia 
are  eliminated,  the  compound  CjjHjgONj  being  formed.  This  melts 
at  224°,  and  from  its  behaviour  towards  nitrous  acid  is  moht  probably 
a  i/'-carbamide,  giving  a  well-crystallised  rji7?'oso-derivative  melting 
at  159°;  when  the  latter  is  reduced,  the  corresponding  i/^-semicarbazide 
is  formed,  yielding  a  benzal-^-semicarhazone,  CjsHggONg,  which  melts 
at  1 80°.  When  the  compound  CjoHj-OgNg  is  heated  with  concentrated 
sulphuric  acid,  carbon  dioxide  and  ammonia  are  eliminated,  and  there 
is  produced  a  base,  C^oHjgONg,  which  crystallises  in  needles  and  melts 
at  123—125°:  CioHiyOgNg  +  2H2O  =  C^oHigONg  +  2CO2  +  NH^.  This 
compound  is  amphoteric,  and  appears  to  be  an  amino-oxime ;  it  is 
obtainable  also  from  pinene  nitrosochloride  by  the  action  of  ammonia. 


97.  "  Glutaconic  and  aconitic  acids."     By  Siegfried  Ruhemann. 

Rogerson  and  Thorpe  show  in  their  papers  (Trans.,  1905,  87,  1669, 
1685;  1906,  89,  631)  on  glutaconic  and  aconitic  acids  that  they  are 
unacquainted  with  several  of  my  publications  dealing  with  these  acids, 
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and  they  misrepresent  some  of   my  statements.     I  feel  reluctantly 
obliged,  therefore,  to  point  out  their  errors. 

After  having  found  that  ethyl  aconitate,  on  treatment  with 
ammonia,  yields  citrazinamide  {Ber.,  1887,  20,  3366),  I  applied  this 
reaction  to  the  yS-alkyl  derivatives  of  ethyl  glutaconate,  and  thus  arrived 
at  the  /3-alkyl  substitution  products  of  2  :  6-dihydroxypyridine.  Thus 
methyl,  ethyl,  and  benzyl  2  :  6-dihydroxypyridine  have  been  obtained 
(Trans.,  1893,  63,  259,  874),  which  are  oxidised  by  ferric  chloride 
to  yellow  substances.  Lately,  Eogerson  and  Thorpe  have  prepared 
derivatives  of  2  : 6-dihydroxypyridine  (Trans.,  1905,  87,  1685)  which 
contain  alkyl  groups  in  the  y-position  and  others  with  the  same  groups 
in  the  ^-  and  y-positions,  and  have  pointed  out  that  these  derivatives 
react  with  ferric  chloride  in  a  manner  different  from  the  ;8-substituted 
2  :  6-dihydroxypyridines  (see  Ruhemann,  loc.  cit.),  but  these  chemists 
appear  to  be  unaware  of  the  fact  that  I  had  previously  obtained  deriv- 
atives of  2  ':  6-dihydroxypyridine  containing  alkyl  groups  in  the  y-  and 
-y/S-positions  by  the  action  of  ammonia  on  the  products  of  the  union  of 
ethyl  phenylpropiolate  with  ethyl  malonate  or  its  homologues,  and  that 
I  have  also  described  their  reaction  with  ferric  chloride  (Trans.,  1899, 
75,  245).  Again,  in  recording  the  properties  of  the  aa'-dihydroxy- 
pyridines,  Rogerson  and  Thorpe  indicate  the  analogy  which  exists 
between  these  substances  and  resorcinol,  but  they  seem  to  have  over- 
looked the  fact  that  I  have  already  recorded  this  {Ber.,  1893,  26, 
1559). 

By  the  action  of  ethyl  sodiocyanoacetate  on  ethyl  oxaloacetate, 
Rogerson  and  Thorpe  (Trans.,  1906,  89,  640)  obtained  ethyl  a-cyano- 
aconitate  which,  under  the  influence  of  concentrated  sulphuric  acid, 
condenses  to  ethyl  2  :  6-dihydroxypyridine-4  :  5-dicarboxylate.  They 
further  show  that,  on  boiling  this  ester  with  alkali,  it  is  transformed 
into  citrazinic  acid.  They  state  that  ethyl  diliydroxycinchomerate  had 
first  been  prepared  by  Errera  and  Perciabosco  {Ber.,  1901,  34,  3713), 
but  they  have  overlooked  the  fact  tliat  Ruhemann  and  Stapleton 
(Trans.,  1900,  77,  250)  had  obtained  it  a  year  before  by  the  action  of 
ammonia  on  ethyl  proponetetracarboxylate,  and  had  described  its  con- 
version into  citrazinic  acid. 

I  am  especially  surprised  that  Rogerson  and  Thorpe  should  have 
misunderstood  Ruhemann  and  Orton's  statements  concerning  the  con- 
figuration of  aconitic  acid.     They  say  (p.  634)  that  wo  assigned  to 

CO  H'CH 
this  acid  the  configuration  A^   M  n/-k  tj'   "  °"  account  of  its 

L'Ooli'C'li2'C''CU.,lT 

formation  from  citrazinamide  by  the  action  of  caustic  potash  at  150°, 

and  also  owing  to  the  formation  of  citrazinamide  by  the  action  of 

ammonia  on  othyl  aconitate."    As  a  matter  of  fact,  the  former  reaction 

has  never  been  advanced  as  a  proof  of  the  fumaroid  structure.     This 
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was  mainly  derived  from  a  careful  study  of  the  transformations  of 
citrazinamide.  I  need  not  here  enter  into  the  arguments  which  support 
this  view,  because  they  are  fully  discussed  in  the  paper  to  which 
Rogerson  and  Thorpe  refer  (Ruhemann  and  Orton,  Ber.,  1894,  27, 
3449). 

The  research  described  in  this  paper  points  to  the  existence  of  the 

HC-CO,H      . 

other    possible    stereoisomeride,  ij  ^^V,  ;    it    was    sug- 

gested  only  that  the  latter  is  "  probably "  identical  with  Baeyer's 
aceconitic  acid  [Annalen,  1865,  135,  306),  but  not  put  forward  as  our 
definite  opinion,  as  Rogerson  and  Thorpe  seem  to  imagine  (Trans., 
1906,  89,  634). 

Rogerson  and  Thorpe  arrive  at  a  different  conclusion  as  to  the 
formula  of  aconitic  acid  by  assigning  to  it  a  symmetrical  structure, 
similar  to  that  which  they  give  to  glutaconic  acid.  They  support  this 
view  by  demonstrating  the  formation  of  the  same  methylaconitic  acid 
from  both  ethyl-a-cyano-a-methylaconitate, 

CN-CMe-(C02Et)-C(CO,Et):CH-(C02Et), 
and  ethyl  a-cyano-y-methylaconitate, 

CN-CH(C02Et)-C(C02Et):CMe(C02Et). 
The  same  criticism  which  Feist  and  Beyer  {Annalen,  1906,  345,  117), 
who  succeeded  in  proving  the  existence  of  both  stereoisomei-ic 
/8-methylglutaconic  acids,  offer  to  Rogerson  and  Thorpe's  symmetrical 
structure  of  glutaconic  acid  applies  also  to  the  symmetrical  structure 
of  aconitic  acid.  Without  entering  into  further  discussion  of  the  con- 
clusions at  which  these  chemists  arrive,  1  will  only  point  out  that 
if  their  view  were  correct,  the  action  of  ammonia  on  ethyl  aconitate 
may  be  expected  to  yield,  besides  citrazinamide,  a  five-membered  ring 

compound,  ,,^,,,t    ^^tt   ]A      nr\^^^>  ^^^  *'^®  formation  of  this  com- 
COWH2'CH2'C      CO 

pound  does  not  take  place. 
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RESEARCH   FUND- 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on  or  before 
Monday,  June  4th,  1906. 

Those  Fellows  who  received  grants  in  June  1905,  or  whose  grants, 
allotted  in  June  of  previous  years,  have  not  been  closed,  are  reminded 
that  reports  must  be  in  the  hands  of  the  Hon.  Secretaries  not  later 
than  Friday,  June  1st,  1906. 


CLBVE   MEMORIAL   LECTURE. 

The  Cleve  Memorial  Lecture  will  be  delivered  by  Professor  T.  E. 
Thorpe,  C.B.,  F.R.S.,  on  Thursday,  June  21st,  1906,  at  8.30  p.m., 
before  the  business  of  the  Ordinary  Meeting. 


At  the  next  Ordinary  Meeting,  on  Thursday,  May  17th,  1906,  at 
8.30  p.m.,  the  following  papers  will  be  read  : 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Part  VI.  The  phenylhydrazones  of  simple  aldehydes  and  ketones." 
By  E.  C.  C.  Baly  and  W.  B.  Tuck. 

"  Aromatic  compounds  obtained  from  the  hydroaromatic  series. 
Part  II.  The  action  of  phosphorus  pentachloride  on  trimethyldi- 
hydroresorcin."     By  A.  W.  Crossley  and  J.  S.  Hills. 

"Studies  of  dynamic  isomerism.  Part  V.  Isomeric  sulphonic 
derivatives  of  camphor."     By  T.  M.  Lowry  and  E.  H.  Magson. 

"  The  rusting  of  iron."     By  J.  T.  Nance. 
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Thursday,  May  17th,  1906,  at  8.30  p.m.  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  E.  Barrett,  E.  R.  Chrystall,  J.  L.  Foucar,  P.  H.  Marsden, 
H.  Martin,  J.  T.  Nance,  W.  D.  Seaton,  W.  H.  Simmons,  D.  Sommer- 
ville,  P.  F.  Spencer,  F.  W.  Storey,  R.  W.  Tonkin,  and  J.  A.  Watson 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Shelton  Gottlieb  Agar,  Panorama  House,  Guernsey. 

Thomas  William  D.  Gregory,  82,  Moorland  Road,  Burslem. 

John  Gerard  Hughes,  2,  Canute  Road,  Southampton. 

Ernest    Arthur    Jenkinson,    Dauntsey  Agricultural   Scliool,  West 

Lavington . 
William  Rest  Mummery,  The  Firs,  Shenfield,  Essex. 
Arthur    Charles    Palmer,    B.Sc,    17,    Wansbeck    Gardens,   West 

Hartlepool. 
Samuel  Shrewder  Pickles,  B.Sc,  The  Imperial  Institute,  S.W. 
Willie  Macro  Seaber,  B.Sc,  Firdale,  Sheen  Lane,  East  Sheen. 
James  Neil  Watts,  P.O.  Eikenhof,  Johannesburg,  S.  Africa. 
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Certificates  have  been  authorised  by  the  Council  for  presentation 
for  ballot  under  Bye-law  I  (3)  in  favour  of  : 

Surendra  Prasad  Sanyal,  M.A.,  Majhowli  Raj,  Gorakhpur,  U.P., 
India. 

Allan  Sime,  Kingston,  Jamaica. 

Edward  Jocelyn  Wortley,  Rectory,  Half-way  Tree,  Jamaica. 

Of  the  following  papers,  those  marked  *  were  read  : 

*98.  "The  relation    between  absorption    spectra     and     chemical 

constitution.      Part    VI.  The    phenylhydrazones    of    simple 

aldehydes  and  ketones."  By  Edward  Charles  Cyril  Baly  and 
William  Bradshaw  Tuck. 

A  spectroscopic  investigation  of  the  phenylhydrazones  of  formalde- 
hyde, acetaldehyde,  propylaldehyde,  acetone,  and  diethylketone  shows 
that  all  these  compounds  exist  in  two  forms,  the  true  hydrazone  and 
the  azo-form,  in  which  the  liydrogen  atom  has  wandered  from  the 
nitrogen  atom  to  the  carbon  atom  of  the  aldehyde  or  ketone  residue, 
thus  :  Ph-NH-NICH-CHg  and  Ph-NIN-CH./CHg.  The  azo-form  is  the 
more  stable,  and  all  the  above  compounds  readily  pass  over  into  this 
form  under  the  influence  of  light,  except  formaldehyde  phenylhydrazone, 
which  polymerises.  All  the  azo-compounds  are  strongly  coloured, 
owing  to  the  isorropesis  between  the  unsaturated  nitrogen  atoms  and 
the  benzene  nucleus.  If  the  compounds  are  prepared  from  jo-bromo- 
phenylhydrazine,  the  change  to  the  azo-form  takes  place  quite  slowly  ; 
when  aldehydes  and  ketones  are  allowed  to  react  with  /j-bromophenyl- 
hydrazine,  the  true  hydrazone  is  always  produced  first,  which  is  not 
always  the  case  when  phenylhydrazine  is  used,  for  in  certain  instances 
the  azo-compound  is  obtained  at  once.  As  is  to  be  expected,  true 
hydrazones  which  are  perfectly  stable  are  produced  by  the  interaction 
of  aldehydes  and  ketones  with  phenylmethylhydrazine. 

An  investigation  into  the  absorption  spectra  of  the  hydrazones  of 
the  three  isomeric  nitrobeuzaldehydes  shows  that  the  colour  of  these 
substances  is  not  due  lo  their  existence  in  the  azo-form.  It  is  found, 
however,  that  they  exist  in  the  quinonoid  form  and  are  somewhat 
similar  to  the  uitropheuols.     The  formula  of  the  jt>ara-compound  is,   in 

all  probability,      ^^N;<^      \lCIN*NH*Ph.      Similarly,  in  the  case 

of /Miitrophenylhydrazine  and  ita  acetone  derivative,  those  compounds 
are  (|uinunoid,  thuH  : 

"Jj>n:<^_^:n-nh.,  and  ^^>n:/^:n-n:c(ch3)2, 

*nd  are  comparable  with  /j-nitroaniline. 
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Discussion. 

Mr.  W.  Robertson  asked  Mr.  Baly  if  he  had  examined  the  spectra 
of  the  two  pure  acetaldehydephenylhydrazones  individually,  inasmuch 
as  the  product  of  melting  point  80°,  found  by  Mr.  Baly  to  give  rise  to 
the  absorption  band  in  the  ultra-violet,  is  far  from  being  a  pure  sub- 
stance. It  would  be  of  considerable  interest  to  ascertain  if  this  band 
is  also  shown  by  either  isomeride  in  the  pure  state  in  neutral  solvents. 

Dr.  Lander  asked  the  authors  whether  the  change  of  hydrazone  to 
azo-compound  was  complete,  or  whether  the  two  substances  formed  a 
mixture  in  equilibrium  in  solution. 

Dr.  Hewitt  asked  Mr.  Baly  if  he  had  examined  any  hydrazones 
obtained  from  quinolylhydrazines.  Ortho-  and  ojta-quinolylhydrazines 
were  examined  some  years  back  by  Dufton  {Trans.,  1891,  69,  756; 
1892,  61,  782),  when  it  was  found  that  certain  of  the  dei'ived  hydr- 
azones, more  especially  those  prepared  with  ana-quinolylhydrazine, 
exhibited  brilliant  colours.  The  author  did  not,  however,  suggest  for 
them  any  other  than  a  hydrazone  structure  (compare  Armsti'ong, 
Trans.,  1892,  61,  789). 

Mr.  Baly  said  that  the  two  isomerides  mentioned  by  Mr.  Robertson 
would,  if  present,  give  identical  absorption  bands.  He  hoped  to  extend 
the  work  in  very  many  directions,  but  had  not  yet  examined  the  sub- 
stances mentioned  by  Dr.  Hewitt. 

*99.  "  The  rusting  of  iron."     By  Jolin  Trengove  Nance. 

It  is  known  that  ammonium  chloride  solution  accelerates  the 
rusting  of  iron.  The  author  finds  that  interaction  takes  place  with 
evolution  of  hydrogen  and  liberation  of  ammonia  ;  iron  passes  into 
solution  in  the  ferrous  state,  and  is  not  precipitated  in  the  absence  of 
air,  owing  to  the  excess  of  ammonium  chloride  present. 

The  solubility  of  iron  in  solutions  of  different  concentration  does 
not  diminish  proportionally  Avith  the  amount  of  ammonium  chloride 
present ;  hence  it  is  pi'obably  duo  to  the  action  of  hydrogen  ions  formed 
by  hydrolysis  of  the  salt,  as  similar  proportional  numbers  are  found 
for  the  solubility  of  iron  and  for  the  catalytic  effect  of  the  solutions 
on  the  hydrolysis  of  methyl  acetate.  The  rate  of  rusting  of  iron  in 
these  solutions  varies  with  the  concentration  in  a  similar  manner, 
leading  to  the  conclusion  that  rusting  is  due  to  the  (mainly  catalytic) 
action  of  hydrogen  ions.  In  support  of  this,  it  is  found  that  the 
chlorides  of  weak  bases  accelerate  rusting  far  more  than  do  those  of 
the  strong  bases,  and  that  the  influence  of  acids  is  roughly  propor- 
tional to  their  avidities. 
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Discussion. 

Dr.  Moody  thought  it  unfortunate  that  chemists  were  not  definitely 
agreed  as  to  the  exact  meaning  to  be  attached  to  the  term  rusting.  It 
appeared  desirable  that  the  term  should  be  limited  to  those  changes 
which  metals  undergo  on  exposure  to  air  under  normal  atmospheric  con- 
ditions. With  regard  to  the  results  obtained  by  the  author  of  the 
paper  under  discussion,  it  must  be  borne  in  mind  that  on  heating  a 
solution  of  ammonium  chloride  at  80°  ammonia  would  be  evolved,  and 
free  hydrochloric  acid  would  be  formed  in  solution.  In  fact,  the  ex- 
periments resolved  themselves  into  a  determination  of  the  attack  on  iron 
by  solutions  of  hydrochloric  acid  of  different  strengths,  and  the  theo- 
retical conclusions  drawn  by  the  author  appeared  unwarranted. 

Dr.  F.  M.  Perkin  agreed  with  Dr.  Moody  that  the  term  rusting 
should  be  used  to  denote  the  atmospheric  oxidation  of  iron,  and 
should  not  be  employed  in  reference  to  oxidation  by  other  agencies. 

He  pointed  out  that  many  other  metals  were  dissolved  by  ammonium 
salts,  and  asked  whether  Mr.  Nance  had  tried  the  action  of  ammonium 
persulphate,  which  dissolved  iron  much  more  rapidly  than  other  ammo- 
nium salts.  The  solution  of  the  metals  was  evidently  due  to  hydrolysis, 
and,  as  ferric  salts  are  much  more  readily  hydrolysed  than  ferrous  salts, 
the  explanation  of  the  rapid  solution  in  ammonium  persulphate  was  to 
be  traced  to  the  conversion  of  the  ferrous  salt  into  the  ferric  condition. 
Oxidation  of  iron  might  be  brought  about  by  any  feebly  ionised  acid. 
With  highly  ionised  acids,  as  long  as  excess  of  acid  is  present,  no  pre- 
cipitation of  hydroxide  will  take  place,  but  with  excess  of  iron,  hydro- 
lysis will  ultimately  ensue. 

In  reply,  Mr.  Nance  said  that  he  considered  his  results  sufficient  to 
prove  that  atmospheric  corrosion  and  rusting  of  iron  takes  place 
through  the  catalytic  intervention  of  hydrogen  ions. 

*100.  "  Aromatic  compounds  obtained  from  the  hydroaromatic 
series.  Part  II.  The  action  of  phosphorus  pentachloride  ontri- 
methyldihydroresorcin."  By  Arthur  William  Crossley  and 
James  Stuart  Hills. 

When  phosphorus  pentachloride  acts  on  trimethyldihydroresorcin, 
two  substances  are  produced,  a  liquid  boiling  at  118 — 119°  at  33  mm., 
which  is  3  :  5-dichlo7'o-l  :  1  :  ^-tHmethijl-^"^ ^  ^■dihydroh6nzene,  and  a  solid 
melting  at  76*5°  namely,  3  : 5-dichlorol  :  2  :  ^-trimethylbenzene.  This 
aromatic  dichlorido  is  converted  on  oxidation  into  3  :  C)-dicIiloro- 
hemiineUitic  acid,  crystallising  from  water  in  transparent,  hexagonal 
plates,  containing  211,0  and  melting  at  226 — 227°,  at  which  tern- 
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perature  it  is  rapidly  converted  into  its  anhydride.  The  trimethyl  ester 
crystallises  in  rhombohedra  melting  at  62 — 63°,  and  the  monomethyl 
ester  melts  at  141 — 142°. 


*101.  "  Studies  of  dynamic  isomerism.  Part  V,  Isomeric  sulphonio 
derivatives  of  camphor."  By  Thomas  Martin  Lowry  and 
Egbert  H.  Magson. 

Measurements  were  given  of  the  solubility  of  a  series  of  twenty 
sulphonic  derivatives  of  camphor,  both  alone  and  in  presence  of  a  trace 
of  alkali.  The  majority  of  the  compounds  derived  from  a-bromo- 
camphor  and  a-chlorocamphor  showed  an  increase  of  solubility  similar 
to  that  observed  in  these  compounds  themselves  and  in  their  /3-  and 
TT-halogen  derivatives  (Lowry,  Proc,  1906,  22,  70). 

In  the  case  of  camphor  sulphonamide,  a  decrease  of  solubility 
resulted  from  the  addition  of  alkali,  and  it  was  found  that  the  amide, 
which  crystallises  unchanged  from  acetic  anhydride,  had  been  con- 
verted quantitatively  by  iV/500  sodium  ethoxide  in  alcoholic  solution 

C  H  <^V^2 
at  20°  into  the  anhydramide,   I  ^    ^*     C     .     The  7r-amide  derived  from 

SO, N 

o-bromocamphor  could  not  be  converted  into  an  anhydramide,  but  was 
found  to  yield  an  acetyl  derivative,  the  solubility  of  which  was 
unchanged    by   the   addition   of   alkali ;   the   compound    is   therefore 

CBr 

formulated  as  NH,'SO„'CfiH,»<M  ^  .    . 
2       2     8    is^C'OAc 

The  )8-sulphonanilide8  derived  from  a-bromocamphor  and  a-chloro- 
camphor dissolve  readily  in  caustic  soda  and  are  reprecipitated  by 
acids.     Possibly    on   account   of   their   acid   properties,   the   anilides, 

which  may  be  formulated  as,  for  example,    i  C  'OH        ,  do  not 

SO2 N-CgH^Br 

increase  in  solubility  when  a  trace  of  alkali  is  added. 

The  isomerism  previously  observed  in  the  camphor  sulphopiperidides 
(Armstrong  and  Lowry,  Trans.,  1902,  81,  1449)  has  now  been  detected 
in  the  a-bromopiperidides  ;  both  compounds,  formulated  as 
^„      .CHBr  ^xx   ^CHBr 

SOj-NCjH.o  ^O, O 

increase  in  solubility  when  alkali  is  added,  and  probably  exist  in 
stereoisomeric  forms. 


146 


♦102.  "  The  densities  of  liquid  nitrogen  and  liquid  oxygen  a:  d 
of  their  mixtures."  By  John  Kenneth  Harold  Inglis  and 
Joseph  Edward  Coates. 

The  authors  have  determined  the  densities  of  liquid  niti'ogen  and 
of  liquid  oxygen,  and  of  a  number  of  mixtures  of  the  two  liquids  at 
the  temperatures  74'70°  and  79*07°  Abs.  on  the  hydrogen  scale. 
These  are  the  temperatures  at  which  the  vapour  pressure  of  pure 
oxygen  is  100  mm.  and  200  mm.  respectively,  and  they  are  therefore 
easily  reproduced.  The  results  showed  that  a  slight  contraction  took 
place  on  mixing  the  two  liquids,  this  contraction  being  greater  at  the 
higher  temperature.  The  deosities  of  the  pure  liquids  differed  by 
about  1  per  cent,  from  the  values  obtained  by  Baly  and  Donnan 
(Trans.,  1902,  81,  907).  These  values  of  the  densities  of  the  mixtures 
may  be  used  to  determine  the  relation  between  the  partial  pressures 
of  nitrogen  and  oxygen  above  a  mixture  of  the  two  liquids  and  their 
concentrations  in  that  mixture.  It  is  found  that  the  solubility  of 
nitrogen  in  oxygen  obeys  Henry's  law ;  but  that  the  solubility  of 
oxygen  in  nitrogen  does  not  obey  the  simple  form  of  that  law,  for 
oxygen  dissolved  in  nitrogen  is  associated  to  the  extent  of  about  9  per 
cent. 

103.  "  Glutaconic  and  aconitic  acids." 
By  Harold  Rogerson  and  Jocelyn  Field  Thorpe. 

Ruhemann  is  mistaken  when  he  states  (Px'oc,  1906,  22,  137)  that 
we  were  not  fully  acquainted  with  his  several  publications  dealing 
with  these  acids. 

When  we  recorded  the  reactions  of  y-  and  fSy-alphyl  substituted 
derivatives  of  2  :  6-dioxypyridine  {Trans.,  1905,  87,  1682),  we  com- 
pared them  with  the  corresponding  reactions  of  the  alphi/l  ^-substi- 
tuted derivatives  prepared  by  Ruhemann  (7Van».,  1893,  63,  876). 
The  y-  and  ^y  derivatives  prepared  by  him  {Ti-ans.,  1899,  75,  245), 
and  which  he  complains  have  not  been  mentioned  by  us,  are  aryl 
derivatives  containing  phenyl  and  benzyl  groups  in  these  positions, 
and  therefore  were  not,  in  our  opinion,  suitable  for  the  purpose  of 
comparison.  As  a  matter  of  fact,  the  behaviour  of  our  alphyl  com- 
pounds differs  in  many  important  respects  from  that  of  the  aryl 
compounds  prepared  by  him. 

Ruhemann  has  also  evidently  misunderstood  our  meaning,  since  he 
writes  (loc.  cit.) :  "  They  state  that  ethyl  dihydroxycinchomeronate  had 
first  been  prepared  by  Errera  and  Perciabosco,  but  they  overlook  the 
fact  that  Ruhemann  and  Stapleton  had  obtained  it  the  year  before." 
The  passage  referred  to  (Trans.,  1906,  89,  640)  is:  "  It  is  evidently 
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identical  with  the  compound  prepared  by  Errera  and  Perciabosco  by 
the  action  of  hydrochloric  acid  on  ethyl  2  : 6-dihydroxypyridine- 
3:4: 5-tricarboxylate."  We  did  not  desire  to  assign  priority  to 
Errera  and  Perciabosco,  but  merely  wished  to  establish  the  identity 
of  our  compound,  an  object  which  seemed  to  us  better  attained  by 
referring  to  the  method  of  preparation  adopted  by  these  chemists,  rather 
than  to  the  more  indirect  process  used  by  Ruhemann  and  Stapleton. 

We  have  carefully  re-read  tlie  paper  by  Ruhemann  and  Orton 
(Ber.,  1894,  27,  3449),  and  are  siill  of  the  opinion  that  the  remark 
(Trans.,  1906,  89,  634),  "Ruheumun  and  Orton  suggest  that  aconitic 
acid  corresponds  to  fumaric  acid  in  constitution,  whereas  the  malenoid 
form  is  represented  by  aceconitic  acid,"  is  not  an  overstatement  of 
the  case,  since  probability  surely  implies  suggestion. 

Regarding  the  criticism  of  our  formula  for  these  acids  and  the 
remark  that,  if  they  were  correct,  then  the  action  of  ammonia  on 
ethyl  aconitate  might  be  expected  to  yield  a  tive-membered  ring  com- 
pound besides  citrazinamide,  we  cannot  too  strongly  emphasise  the 
remarks  we  made  in  our  reply  to  Feist  and  Beyer  (Trans.,  1906,  89, 
650),  which  were  to  the  effect  that  our  formulte  for  these  compounds 
are  merely  an  effort  to  represent  dia grammatically  a  state  of  equili- 
brium between  two  tautomeric  forms. 


104.  '*  The    chemistry  of   organic    acid   •  thiocyanates '   and    their 
derivatives.'    By  Augustus  Edward  Dixon. 

Compounds  of  the  class  R*CO(CNS),  when  reacting  with  primary 
nitrogenous  bases,  present  marked  differences  of  behaviour,  according 
to  the  nature  of  the  hydrocarbon  radicle,  R.  If  R  be  aromatic,  these 
compounds  behave  in  ordinary  circumstances  principally  as  thio- 
carbimides,  uniting  additively  with  the  base  employed  to  form  in 
each  case  a  symmetrically  disubstituted  thiocarbamide  :  R'CO'NCS  + 
R'NH2=RC0-NH-CS-NHR'.  On  the  other  hand,  if  R  be  a  fatty 
radicle,  the  function  of  the  associated  group,  -CO(CNS),  varies  greatly 
with  the  conditions — notably  temperature  and  the  nature  of  the  base 
presented.  In  such  cases,  the  end  products  contain  both  disubstituted 
thiocarbamide  aud  a  mixture  of  substituted  amide  with  thiocyanic  acid, 
the  latter  substances  originating  through  double  decomposition  : 
R-CO-SCN  +  R'NH.,  =  R-CO-NHR'  +  H-SCN. 

The  interposition  of  an  oxygen  atom  between  the  radicle  R  and  the 
group  CO(CNS),  where  the  former  belongs  to  the  aliphatic  series, 
increases  the  t  hiocarbimidic  power  of  the  resultant  molecule  :  thus, 
phenacetyl  "  thiocyanate,"  Ph'CH.^*CO(CNS),  and  phenoxyacetyl  "  thio- 
cyanate,"    Ph*0"CH2*C0(CNS),  readily   yield  the   reaction  for  thio- 
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cyanic  acid,  whilst  carbo-benzoxy-"  thiocyanate,"  Ph"CH2*0*C0(CNS), 
does  so  to  a  very  trifling  extent. 

A  number  of  substituted  thioureas  and  thiocarbamides  are  described, 
resulting  from  the  action  of  ammonia  or  other  bases  on  various 
thiocarbimides,  RO'CO'NCS,  where  R  =  phenyl,  o-tolyl,  p-to\j\,  and 
benzyl  respectively. 

When  acetylphenylbenzylthiourea  was  heated  under  diminished 
pressure,  a  liquid  distilled  over  having  the  general  properties  of  acetyl 
"  thiocyanate  "  ;  this  fact  is  regarded  as  conflrmatory  of  Hawthorne's 
view  {Trans.,  1906,  89,  566)  that  acetylthiocyanate  is  identical  with 
acetylthiocarbimide. 

Phenylchlorocarbonate  united  directly  with  thiourea  to  form  a  com- 
pound of  formula  NH:C(NH2)-S-C0-0Ph,HCl ;  on  treating  with 
dilute  alkali,  diphenyl  carbonate  and  thiourea  were  obtained  and  not 
the  corresponding  base.  Unlike  the  fatty  derivatives  obtained  from 
methyl  or  ethyl  chlorocarbonate,  the  hydrochloride,  when  decomposed 
by  heating,  did  not  yield  a  pseudo-ihiourea.,  NHIC(NH2)*S'Ph. 

105.  '*  The  molybdilactate  and  the  tungstilactate  of  ammoninm." 
By  George  Gerald  Henderson. 

The  observations  recorded  in  a  previous  paper  (Trana.,  1903, 83,  259) 
on  the  influence  of  molybdic  and  tungstic  anhydrides  on  the  specific 
rotations  of  solution.'3  of  alkali  ^lactates  pointed  to  the  conclusion  that 
compounds  of  the  type  R02(C3H403M)2  are  formed  both  when  the 
respective  anhydrides  are  dissolved  in  hot  solutions  of  the  alkali 
lactates  and  when  alkali  molybdates  and  tungstates  are  heated 
with  solutions  of  lactic  acid.  Attempts  have  since  been  made  to 
isolate  the  molybdi-  and  tungsti- lactates  so  produced,  only  one  of 
which,  namely,  potassium  molybdilactate,  had  already  been  obtained  in 
crystalline  form,  and  then  in  very  small  quantity  and  in  a  slightly 
impure  state  {Trans.,  1899,  75,  554).  The  results  were  disappointing 
so  far  as  tlie  metallic  salts  were  concerned,  but,  on  the  other  hand, 
well-defined,  stable  ammonium  salts  of  molybdilactic  and  tungstilactic 
acids  were  easily  obt^iined.  Thus,  finally,  crystalline  derivatives  of 
the  tartar  emetic  type  have  been  prepared  from  all  the  hydroxy-acids 
which  were  selected  for  examination,  and  in  the  latter  case,  as  in  the 
others,  the  author's  suggestions  regarding  the  constitution  of  these 
compounds  are  supported  by  the  results  of  experiment. 

Molybdic  and  tungstic  anhydrides  are  di.ssolved,  the  latter  with 
some  (lifliiculty,  when  heated  on  the  water-bath  with  solutions  of 
alkali  lactates.  The  reaction  comes  to  an  end  when  the  substances  are 
present  in  the  proportion  of  one  mol.  anhydride  to  two  mols.  lactate,  and 
no  reduction  of  the  anhydride  occurs  unless  a  trace  in  excess  of  that 
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amount  is  added,  provided  that  the  solution  is  not  heated  to  boiling. 
Addition,  of  alcohol  to  the  concentrated  solutions  causes  the  separation 
of  colourless,  viscous  liquids  which  do  not  become  crystalline  even  on 
prolonged  contact  with  the  mother  liquor.  When  left  in  a  vacuum 
desiccator  over  sulphuric  acid,  the  syrupy  liquids  slowly  dry  to 
amorphous,  glassy  masses,  which  are  extremely  deliquescent,  very 
readily  soluble  in  water,  and  fairly  so  in  dilute  alcohol.  Owing  to  the 
failure  of  all  attempts  to  induce  these  substances  to  crystallise,  they 
could  not  be  obtained  in  a  satisfactorily  purified  state,  but  an  analysis 
of  the  compound  of  molybdic  anhydride  and  sodium  lactate,  partially 
purified  by  dissolving  in  a  little  water  and  precipitating  with  alcohol^ 
showed  that  its  percentage  of  sodium  was  only  a  little  higher,  and  of 
molybdenum  a  little  lower,  than  that  required  by  the  formula 
Mo02(C3H403Na)2.  Similar  results  were  obtained  by  experiments  with 
calcium  and  barium  lactates.  The  anhydrides  are  dissolved  fairly 
readily  by  hot  solutions  of  these  salts,  but  the  compounds  formed 
could  not  be  isolated  except  as  vitreous  solids,  which  analysis  proved  ta 
be  somewhat  impure. 

The  results  were  different  when  ammonium  lactate  was  used. 
Molybdic  anhydride  was  readily  dissolved  when  heated  on  the  water- 
bath  with  a  solution  of  the  salt,  and,  as  in  the  case  of  the  metallic 
lactates,  no  reduction  took  place  unless  a  greater  proportion  of  the 
anhydride  than  one  mol.  to  two  mols.  lactate  was  added.  After  heating 
for  some  time,  the  solution  was  concentrated  to  a  small  bulk,  and,  after 
cooling,  a  quantity  of  a  crystalline  salt  separated.  The  salt  was 
purified  by  crystallisation  from  water,  dried  in  a  desiccator  over 
sulphuric  acid,  and  analysed  : 

1-0  gave  0097  NH3.     NH3  =  9-7. 
0-5     „     0-235  M0S2.     Mo  =  28-2. 
Mo02(C3H403NHj2  requires  NHg^lO-O;  Mo  =  28-2  per  cent. 

Ammonium  molyhdilactate,  Mo02(C3H^03NH4)2,  forms  small,  colour- 
less crystals  which  are  fairly  readily  soluble  in  water  and  insoluble 
in  alcohol.  It  is  stable  in  the  dry  state  at  the  ordinary  temperature,, 
but  undergoes  decomposition  with  loss  of  ammonia  when  heated  in  a 
steam  oven.  It  is  also  stable  in  aqueous  solution,  but  is  hydrolysed 
on  warming  with  dilute  alkalis  or  mineral  acids.  When  silver  nitrate 
is  added  to  a  solution  of  the  salt,  a  yellow  precipitate  is  foi-med  which 
quickly  turns  black  if  exposed  to  light. 

Ammonium  tungstilactate,  \^()^(G^^^\1^.„  was  prepared  and 
purified  in  a  similar  manner.  It  is  a  colourless,  crystalline  salt,  closely 
resembling  and  apparently  isomorphous  with  the  corresponding  molyb- 
dilactate,  than  which  it  is  somewhat  more  stable,  as  it  does  not  begin 
to   decompose    when    heated    until    a    temperature  of  about  120°    is 
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reached,  when  ammonia  is  evolved.  It  dissolves  in  water  fairly 
readily  and  without  change.  Analysis  of  the  purified  salt,  dried  at 
100°,  gave  the  following  results  : 

0-5  gave  0-406  NHg.     NH3  =  8-12. 
0-5     „     0-268  WO3.     W  =  42-5. 

W02(C3H403NH4)2  requires  NHg^T-Qi;  W  =  42-9  per  cent. 

My  thanks  are  due  to  Mr.  Hugh  B.  Brown  for  assistance  in  this 
work. 
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RESEARCH    FUND 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  gi-ants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on  or  before 
Monday,  June  4th,  1906. 

Those  Fellows  who  received  grants  in  June  1905,  or  whose  grants, 
allotted  in  June  of  previous  years,  have  not  been  closed,  are  reminded 
that  reports  must  be  in  the  hands  of  the  Hon.  Secretaries  not  later 
than  Friday,  June  1st,  1906. 
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OLBVB   MEMORIAL   LECTURE. 

The  Cleve  Memorial  Lecture  will  be  delivered  by  Professor  T.  E. 
Thorpe,  C.B.,  F.R.S.,  on  Thursday,  June  21st,  1906,  at  8.30  p.m., 
before  the  business  of  the  Ordinary  Meeting. 


EXTRA  MEETINGS. 


An  extra  meeting  will  be  held  on  Thursday,  July  5th,  at  8.30  p.m., 
and  the  new  Session  will  begin  on  Thursday,  October  18th. 


At  the  next  Ordinary  Meeting,  on  Thursday,  June  7th,  1906,  at 
8.30  p.m.,  the  following  papers  will  be  read  : 

"Ammonium  selenate  and  the  question  of  isodimorphism  in  the 
alkali  series."     By  A.  E.  H.  Tutton. 

"  An  improved  Beckmann  apparatus  for  molecular  weight  determina- 
tion."    By  J.  M.  Sanders. 

"  Resolution  of  lactic  acid  by  morphine."     By  J.  C.  Irvine. 
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Thursday,  June  7th,  1906,  at  8.30  p.m.     Professor  R.  Meldola, 
F.E..S.,  President,  in  the  Chair. 

Messrs.  E.    Feilmann  and  H.   G.   Smith   were  formally   admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Robert  Anderson,  Chester  Road  West,  Sunderland. 

Reginald  William  Malyon  Gibbs,  B.Sc,  Hetty  Villa,  Cam  Road, 

Chesterton,  Cambridge. 
Frederick  James  Martin,  Passagem  de  Marianna,  Minas,  Brazil. 
Herbert  Arthur  Mills,  Waverley,  Bloomfield  Gardens,  Bath. 
Leonard  Edward  Beard  Pearse,  79,  Gordon  Road,  Ealing,  W. 
Thomas  Ebenezer  Pye,  West  V^iew,  Summersdale,  Chichester. 
Frederick  John  Salmon,  c/o  Princess  Estate  and  Gold  Mining  Co., 

Ltd.,  P.O.  Box  112,  Roodepoort,  South  Africa. 

Of  the  following  papers,  those  marked  *  were  read  : 

*106.  ''Ammonium  selenate  and  the  question  of  isodimorphism  in 
the  alkali  series."    By  Alfred  Edwin  Howard  Tutton. 

Normal  ammonium  selenate  crystallises  differently  from  the  seven 
rhombic   normal    sulphates    and    selenates    of   the    alkalis     already 
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investigated,  namely,  in  monoclinic  prisms  or  tables,  which  are 
described  in  detail  in  the  paper,  A  rhombic  form  of  the  salt  was 
once  obtained  (in  1862)  by  von  Lang,  but  neither  Topsoe  nor 
the  author  has  been  able  to  reproduce  it  in  pure  ammonium 
selenate.  The  author  has  obtained  rhombic  mixed  crystals  of 
ammonium  selenate  and  sulphate,  however,  and  concludes  that 
ammonium  selenate  is  dimorphous,  and  that  the  whole  series  of 
sulphates  and  selenates  is  probably  isodimoi'phous,  as  has  been  shown 
to  be  the  case  with  other  series  of  the  salts  of  ammonium,  potassium, 
rubidium,  and  caesium. 

The  original  crystals  investigated  by  Prof,  von  Lang  have  been 
kindly  sent  by  him  to  the  author,  who  finds  that  the  majority  are  truly 
rhombic,  but  that  they  are  somewhat  impure,  containing  admixed 
sulphate,  which  is  probably  the  reason  for  their  production,  for  they 
closely  resemble  the  author's  mixed  crystals,  although  much  richer  in 
selenate.  Besides  the  rhombic  crystals,  however,  some  needles  were 
found  of  nearly  pure  ammonium  selenate,  which  are  identical  with  the 
author's  monoclinic  form. 

The  monoclinic  crystals  of  ammonium  selenate  show  a  pseudo- 
hexagonal  primary  prism  zone  very  similar  to  that  of  the  rhombic 
crystals  of  the  other  salts,  and  the  topic  parameters  calculated 
on  this  analogous  mode  of  description  show  a  mean  value  for 
the  structural  dimensions  intermediate  between  the  mean  values 
for  rubidium  and  ctesium  selenates.  The  molecular  volume, 
refractive  indices,  dimensions  of  the  optical  ellipsoid,  and  the 
molecular  optical  constants  are  singularly  near  what  would 
have  been  expected  if  the  crystals  had  been  truly  isomorphically 
rhombic,  and  unite  in  exhibiting  ammonium  selenate  in  its  proper 
position  in  the  series  immediately  after  rubidium  selenate, 
precisely  analogous  to  the  position  of  ammonium  sulphate  in  the 
sulphate  series,  and  which  the  author  has  shown  is  the  general 
position  of  ammonium  crystallographically  in  the  alkali  series. 

As  a  side  issue,  a  general  explanation  has  been  arrived  at  for  the 
beautiful  optical  property  of  crossed-axial-plane  dispersion  of  the  optic 
axes,  ammonium  selenate  forming  the  fifth  case  of  this  somewhat 
rare  phenomenon  which  has  been  met  with  in  the  alkali  series. 


*107.  "The  vapour  pressures  "of  binary  mixtures.  Part  I.  The 
possible  types  of  vapour  pressure  curves."  By  Arthur 
Marshall. 

The    curves    showing    the    variations    of   partial    pressures    with 
molecular   composition  may   be  classified   into  four  types,  of   which 
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three  relate  to  substances  which  are  miscible  in  all  proportions,  and 
are  distinguished  one  from  the  other  according  as  pjx,  the  partial 
pressure  divided  by  the  molecular  proportion,  is  less  than,  equal  to,  or 
greater  than  the  vapour  pressure  of  the  pure  substance.  The 
corresponding  total  pressure  curves  are  obtained  by  adding  together 
the  two  partial  pressure  i3urves,  which  are  of  the  same  type.  By 
differentiating  the  equation  of  Duhem  and  Margules,  xd\ogp.^  + 
{\ -x)d\og2^.^  =  o,\t  has  been  found  possible  to  classify  the  total 
pressure  curves  into  twelve  types,  all  of  which  are  Icnown  to 
occur. 

It  may  be  proved  that  with  pairs  of  substances  which  are  miscible  in 
all  proportions  only  one  maximum  or  minimum  can  occur  in  the  curve 
of  total  pressure.  The  rule,  called  by  Duhem  "  Regnault's  Law," 
that  in  the  case  of  partially  miscible  liquids  the  total  pressure  of  the 
heterogeneous  mixture  is  equal  to  the  vapour  pressure  of  the  more 
volatile  constituent  in  the  pure  state,  has  been  shown  experimentally 
to  be  approximately  true  for  methyl  acetate  and  water  as  well  as  for 
ether  and  water,  but  it  is  only  a  rough  approximation  and  is 
applicable  only  to  some  cases. 

The  vapour  pressures  of  the  following  pairs  of  liquids  have  been 
investigated  experimentally  :  nitroglycerol  and  acetone,  diethylamine 
and  acetone,  ethyl  alcohol  and  methyl  ethyl  ketone,  water  and  methyl 
ethyl  ketone,  water  and  methyl  acetate,  water  and  ether,  water 
and  amyl  alcohol.  From  the  curve  of  total  vapour  pressures,  the 
partial  pressiu'es  may  be  obtained  by  a  simple  graphical  method. 


*108.  "  The  behaviour  of  acetylene  with  electrical  discharges   of 
high  frequency."     By  Herbert  Jackson  and  Dudley  Northall  Laurie. 

The  authors  have  studied  the  change,  observed  by  one  of  them 
some  years  ago,  when  acetylene  is  subjected  to  discharges  from  an 
ordinary  high-frequency  appai*atus.  A  semi-solid,  brown  substance 
is  formed,  which  sets  to  a  hard  and  very  insoluble  solid  on  exposure 
to  air.  If  care  be  taken  to  avoid  secondary  reactions  by  too  prolonged 
a  passage  of  the  discharge,  the  composition  of  the  solid  agrees  with 
that  of  acetylene,  and  is  apparently  a  polymex'ide.  The  substance 
absorbs  oxygen  readily  up  to  about  8  per  cent.  When  heated  out  of 
contact  with  air,  an  oil  distils  and  a  small  quantity  of  gas  is  evolved, 
which  consists  mainly  of  methane  and  hydrogen.  The  authors  are 
proceeding  with  the  examination  of  the  reactions  of  the  substance, 
which  exhibits  many  curious  properties. 
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*109.  "  The  behaviour  of  the  vapours  of  methyl  alcohol  and  acet- 
aldehyde  with  electrical  discharges  of  high  frequency." 
By  Herbert  Jackson  and  Dudley  Northall  Laurie. 

The  authors  have  examined  the  reactions  as  part  of  a  series  of  ex- 
periments conducted  with  a  view  to  determining  the  nature  and  order 
of  change  effected  by  high-frequency  discharges  when  passed  through 
various  gases  and  vapours.  "Working  with  discharges  of  very  short 
duration,  they  find  the  first  change  in  the  vapour  of  methyl  alcohol  to 
be  the  formation  of  carbon  monoxide  and  hydrogen ;  in  the  case  of 
acetaldehyde,  the  greater  part  of  the  vapour  breaks  up  into  methane 
and  carbon  monoxide,  but  acetylene  and  water  are  also  produced 
simultaneously,  though  in  smaller  quantities.  Both  these  changes 
are  reversible,  the  latter  more  readily  than  the  formei ,  The  authors 
have  continued  experiments  conducted  by  one  of  them  some  time  ago 
on  a  number  of  saturated  and  unsaturated  compounds,  and  they  have 
come  to  the  conclusion  that  in  the  case  of  paraffin  derivatives  the 
general  tendency  is  for  unsaturated  bodies  to  give  polymeric  varieties 
under  the  influence  of  high-frequency  discharges,  whilst  saturated 
compounds,  under  similar  conditions,  yield  substances  of  simpler 
structure. 

DiSCOSSION. 

In  reply  to  the  President :  Prof.  Jackson  said  that  after  trying 
acetylene  made  from  varying  sources,  purified  acetylene  made  from 
calcium  carbide  and  a  saturated  solution  of  sodium  carbonate  was 
used.  The  gas  was  dried  over  phosphorus  pentoxide.  No  process 
which  could  be  considered  as  likely  to  depolymerise  the  product  gave 
any  acetylene. 

In  reply  to  Dr.  M.  O.  Forster :  Prof.  Jackson  called  attention 
to  the  marked  activity  of  the  oxidised  product  obtained  after  exposing 
the  tacky  substance  freely  to  air,  and  stated  that  the  usual  methods 
for  examining  for  activity  in  the  combined  oxygen  gave  no  positive 
results. 

110  .  "  Note  on  4-bromo-2-nitro-l(a)  naphthylamine." 
By  Raphael  Meldola  and  Bugh  Gordon  Dale. 

It  was  shown  some  years  ago  by  one  of  the  authors  and  C.  H.  Desch 
(Traru.,  18U2,  61,  765)  that  the  above  compound  could  be  diazotised 
under  the  usual  conditions  with  the  formation  of  diazonium  salts 
which  were  stable  in  the  presence  of  excess  of  sulphuric  acid  and  in 
cooled  Holutions.  In  repeating  the  diazotisation  of  the  base  for 
another  purpose,  the  authors  have  found  that  if  the  solution  of  the 
diazonium  sulphate  is  diluted  with  water  and  wanned,  an  immediate 
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decomposition  takes  place  with  the  elimination  of  the  nitro-group  and 
the  formation  of  a  diazo-oxide  : 

Br-CfiKfo^^"'  -^  Br.C,A<g=W(or  Br-CH^o^). 

This  compound  is  therefore  isomeric  with  the  diazo-oxide  described 
by  one  of  the  authors  and  F.  W.  Streatfeild  in  1895  (Trans.,  67 
907),  and  is  identical  with  the  compound  more  recently  described  by 
K.  J.  P.  Orton  (Proc,  1902,  17,  253),  with  which  it  agrees  in 
melting  point  (132°)  and  other  properties. 

0-0759  gave  7*3  c.c.  moist  nitrogen  at  IP  and  765  mm. 
N  =  11-46. 

CioHjiONgBr  requires  N  =  ir25  per  cent. 

The  chief  point  of  interest  attaching  to  the  present  mode  of  forma- 
tion of  the  compound  is  that  it  is  produced  by  the  elimination  of  the 
^-nitro-group,  instead  of  by  the  displacement  of  the  /3-halogen  atom, 
as  in  Orton' s  process. 

The  diazo-oxide  on  boiling  with  cuprous  chloride  solution  is  con- 
verted into  l-chloro-4-bromo-2(;8)-naphthol,  which  crystallises  from 
dilute  alcohol  in  white  needles  melting  at  112^  and  becoming  yellowish- 
brown  on  exposure  to  the  air. 

0-0851  gave  0-1022  AgCl-hAgBr. 

CioHgOClBr  requires  0-1026  AgCl-l-AgBr. 

Special  interest  attaches  to  this  chlorobromonaphthol  in  connection 
with  the  replaceability  of  the  second  /8(  =  3)-hydrogen  atom,  from  which 
point  of  view  the  compound  may  be  worth  detailed  study.  Attempts 
to  prepare  the  l-chloro-4-bromo-2  :  3-naphthaquinone  have  so  far  led 
to  negative  results,  but  the  experiments  will  be  repeated  under 
different  conditions. 


111.  "  Dinitroanisidines  and  their  products  of  diazotisation  (second 
communication)."  By  Raphael  Meldola  and  Frank  George  C. 
Stephens. 

By  the  nitration  of  diacetyl-m-aminophenol,  the  authors  have  ob- 
tained a  mixture  of  two  isomeric  mononitroacetaminophenols,  which, 
on  hydrolysis,  yield  respectively  4-nitro-3-aminophenol  (m.  p. 
185 — 186°)  and  6-nitro-3-aminophenol  (m.  p.  158°).  The  nitro- 
acetaminophenols  on  nitration  both  yield  the  same  dinitro-derivative, 
4 :  6-dinitro-3-acetaminophenol  (m.  p.  168°),  and  this  hydrolyses  to 
4 : 6-dinitro-3-aminophenol.  The  latter  crystallises  in  dull  orange 
needles  of  m.  p.  231°.     The  methyl  ether  ( =  4  :  6-dinitro-m-anisidine) 
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obtained  by  direct  methylation,  or,  more  advantageously,  by  the  direct 
nitration  of  »i-acetaminoplienol  methyl  ether,  crystallises  in  small, 
canary-yellow  needles  of  m.  p.  208°  (acetyl  derivative,  m.  p.  146°). 
This  dinitro-m-anisidine  does  not  lose  a  nitro-  or  methyl-group  on 
diazotisation,  but  forms  diazonium  salts  of  the  ordinary  type.  From 
this,  combined  with  former  results,  the  authors  conclude  that  the  con- 
ditions essential  for  the  elimination  of  a  nitro-group  on  diazotisation 
are  that  there  should  be  a  nitro-group,  ortho-  or  para-  with  respect  to 
the  diazonium  group,  and  that  this  displaceable  nitro-group  should 
have  a  similar  group  (or  possibly  a  halogen  atom)  in  the  ortho-position 
with  respect  to  itself.  Experiments  with  other  dinitro-  and  haloid- 
nitroanisidines  are  in  progress. 


112.  "  The  action  of  sulphur  dioxide  and  aluminium  chloride 
on  aromatic  compounds."  By  Samuel  Smiles  and 
Robert  Le  Eossignol. 

The  authors  have  previously  shown  {IVaits.,  1906,89,  696)  that 
thionyl  chloride  reacts  with  phenetole  in  the  presence  of  aluminium 
chloride,  giving  rise  successively  to  a  sulphoxide  and  a  sulphonium  base  ; 
it  has  since  been  found  that  this  reaction  may  be  brought  about 
by  sulphur  dioxide  with  the  aid  of  the  same  condensing  agent.  An 
examination  of  the  behaviour  of  various  phenolic  ethers  towards  these 
reagents  has  shown  that  the  products  of  the  reaction  vary  according 
to  the  nature  and  position  of  the  substituents  in  the  aromatic  nucleus, 
and  in  some  cases  it  has  been  possible  to  isolate  the  primary  product, 
the  sulphinic  acid,  in  considerable  quantity.  Preliminary  experiments 
have  indicated  that  the  aromatic  hydrocarbons  are  attacked  in 
a  similar  manner. 


113.  "  Action  of  sodium  on  aa-dichloropropylene." 
By  Ida  Smedley. 

Van  Romburgh  and  van  Dorssen  have  shown  {Proc.  K.  Acad. 
Wetensch.  Amsterdavi,  1905,  8,  565)  that  the  simplest  hexatriene, 
CHoIOH-CHX'H-CHrCHo,  may  be  synthesised  by  heating  the 
diformate  of  «-divinyl  glycol. 

During  the  past  year,  the  author  has  endeavoured  to  prepare  a  series 
of  hoxatrienes  from  aa-dichloropropylene  and  its  homologues.  A 
preliminary  account  of  these  experiments  is  now  put  forward. 

Hiibnor  and  Genther  state  that  aa-dichloropropylene  is  indillerent 
to  Hodium  {A7inalen,  1860,  114,  .*}6).  The  author  finds  that  if 
n  solution  of  this  dubstancc  in  petroleum  (b.  p.  100 — 110°)  is  heated 
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with  potassium  or  sodium  on  a  water-bath  at  about  80°  during  several 
days  and  the  petroleum  solution  separated  and  fractionally  distilled, 
a  small  amount  of  a  liquid  boiling  at  60°  and  a  still  smaller  quantity 
of  a  fraction  boiling  at  about  80'^  can  be  isolated.  A  relatively  large 
proportion  of  a  brown,  amorphous  solid,  insoluble  in  petroleum  or 
water,  is  also  formed  in  this  reaction. 

The  fraction  boiling  at  60°  gave  the  following  results  on  analysis  : 

C-870;  H  =  ll-85. 

CgHio  requires  C -»87 -81  ;  H=  12-19  per  cent. 

Vapour  density  found  44,  calculated  41. 

It  united  readily  with  bromine,  forming  a  white,  solid  tetrabromide 
melting  at  51°  and  containing  80*02  per  cent,  of  bromine.  The  liquid 
was  therefore  diallyl. 

The  amount  of  the  fraction  boiling  from  80°  to  83°  was  insufficient 
for  identification  ;  it  was  probably  the  hexatriene  now  isolated  by 
van  Romburgh  and  van  Dorssen. 

The  method  is  being  applied  for  the  reduction  of  aa-dichloro-y- 
phenylpropylene  and  of  aa-dichloro-y-methylpropylene  ;  the  substances 
obtained  in  these  experiments  are  at  present  under  examination. 

114.  "  Resolution  of  lactic  acid  by  morphine." 
By  James  Colquhoun  Irvine. 

Fermentation  lactic  acid  may  be  readily  resolved  into  its  active 
components  by  the  crystallisation  of  the  morphine  salts.  On 
neutralising  an  aqueous  solution  of  the  inactive  acid  with  the 
alkaloid,  the  sparingly  soluble  morphine  ^-lactate  separated  almost 
quantitatively,  whilst  the  compound  with  the  d-acid  remained  in 
solution.  The  crystalline  morphine  salt  was  converted  into  zinc 
Macbate,  which  gave  [a]o  +6*84°  and  a  more  accurate  test  of  the 
purity  of  the  active  acid  was  obtained  by  its  conversion  by  means  of 
the  silver  oxide  reaction  into  methylic  ^-methoxypropionate,  which 
showed  [ a ]i?^  +94-7°. 

The  latter  compound  was  reduced  by  hydriodic  acid  to  Mactic  acid, 
a  reaction  which  shows  that  silver  oxide  does  not  affect  the  configura- 
tion of  an  active  lactate. 

By  decomposing  the  syrup  containing  the  soluble  morphine 
cJ-lactate,  more  than  50  per  cent,  of  the  theoretical  yield  of  the 
active  zinc  salt  ([a]'i,     -  6*83°)  was  obtained. 
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115.  "  Brazilin  and  haematoxylin.     Part  VIII."     By  "William  Henry 
.    Perkin,  jun.,  and  Robert  Robinson. 

The  following  synthetical  experiments  have  been  commenced  with 
the  object  of  obtaining  additional  evidence  as  to  the  constitution  of 
brazilin  and  hgematoxylin. 

a-Hydrindone,  CgH^'CH^'CHg,  condenses  readily  with  salicyl- 
aldehyde  in  the  presence  of  caustic  potash,   and  is   converted   into 

salical-a-hijdrindone,  CgH^'CHg'COH'CgH^'OH,  which  crystallises  in 
yellow  needles  and  decomposes  at  206°.  It  yields  a  brilliant  red 
potassium  derivative,  but  does  not  appear  to  combine  ■with  hydrogen 
chloride. 

When  methylenedihydrocaffeic  acid,  CHg'Og.CgHg'CHj'CHg'COgH, 
is  treated  with  phosphorus  penta chloride  and  then  with  aluminium 
chloride  (compare  Kipping,  Trans.,  1894,  66,  484),  it  is  converted  into 

niethylenediJiydroxy-a-hydrindone,  CHo.OglCgHo'CHg'CHg,  which  melts 

CIN-OH* 

/\ 
/       \ 
at  160°.     The  oxime,  CH^IOalCgHg-CH^-OHg,    obtained  by  the  action 

of   hydroxylamine   hydrochloride   and   caustic    potash    in   the    usual 

manner,    melts    at    246°    with    decomposition,     iso N'itrosomethylene- 

dihydroxy-a-hydrindone,  CH2IO„ICqH2'CH2'CIN*OH[,  is  formed  when 
an  alcoholic  solution  of  methylenedihydroxy-a-hydrindone  is  mixed 
with  woamyl  nitrite  and  hydrochloric  acid.  It  crystallises  in  yellow 
needles,  decomposes  at  230°,  and  when  treated  first  with  phos- 
phorus pentiichloride  and  then  with  caustic  potash,  yields  methylene - 
dihydroxyJiomophtlialic  acid,  CH2!02'C8H2(COoH)CH2*C02H,  which 
crystallises  from  water  and  melts  at  about  236°. 
Benzcdinethylenediliydroxy-a-hydnndone, 

CH2:o2:CoHo-CHj-c:cH-CfiH„ 

is  produced  when  methylenedihydroxy-a-hydrindone  is  ti'eated  with 
benzaldehyde  and  alcoholic  potash,  and  crystallises  in  pale  yellow 
needles  which  decompose  at  about  250°. 

i:5-Ditnelhoxy-a-/iydrindone  (1  :  2),  (MeO)2CgH2*CH3'CH2,  is  ob- 
tained wIh'm  <liniethyldiiiy(lrocaft'eic  acid, 

(MeO)2-CoH3-CHj-CH2-C02H, 
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is  treated  with  phosphorus  pentachloride  and  then  with  aluminium 
chloride.  It  crystallises  from  benzene,  melts  at  114°,  and,  when 
oxidised  with  nitric  acid,  yields  «i-hemipinic  acid. 


MeOl      iCOjH  • 

The  isomiroso-derivative,  (MeO)2CgH2"CH2*CIN*OH,  crystallises 
in  yellow  needles  which  decompose  at  about  240°. 

Salicaldimethoxy-a-hydrindone,  (MeO)2C^H2  •  CHj*  C .  CH  •  C^H^*  OH, 
is  produced  when  dimethoxy-a-hydrindone  is  treated,  in  alcoholic 
solution,  with  salicylaldehyde  and  caustic  potash.  It  crystallises  in 
yellow  needles,  yields  a  brick-red  hydrochloride,  and  a  brilliant  red, 
crystalline  potassium  derivative. 

^Methoxysalicaldimethoxy-a-hydrindoney 

(MeO)2C^H2-CH2-C:CH-CgH3(OMe)-OH, 
is  of  special  interest  on  account  of  the  close  relationship  which  it  bears 
to  trimethylbrazilin.  It  is  obtained  when  dimethoxy-a-hydrindone  is 
treated  with  />-methoxysalicylaldeliyde  and  caustic  potash  in  alcoholic 
solution,  and  crystallises  from  isoamylic  alcohol  in  prisms  which 
decompose  at  about  230°.  It  yields  a  golden-yellow  potassium 
derivative  and  a  crimson  hydrochloride. 

The  authors  are  engaged  in  the  further  investigation  of  the  above 
and  other  analogous  substances. 


116.  "A  study   of  the   reaction  between  hydrogen  peroxide  and 
potassium  persulphate."     By  John  Albert  Newton  Friend. 

It  is  shown  that  solutions  of  hydrogen  peroxide  and  potassium 
persulphate  interact  according  to  the  equation  H^Oo  +  KjSgOg  = 
2KHS04-h02.  The  reaction,  however,  is  monomolecular.  This  is 
due  to  the  formation  of  an  intermediate  and  highly  unstable  com- 
pound, directions  for  the  preparation  of  which  are  given.  Siilphuric 
acid  is  found  to  exert  a  retarding  influence  on  the  reaction,  as  do 
the  sulphates  of  sodium,  potassium,  and  manganese,  the  last-named 
accelerating  slightly  as  the  reaction  nears  completion.  The  action  of 
colloidal  platinum  has  also  been  studied. 
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117.  "The  action  of  magnesium  methyl  iodide  on  dextro- 
limonene  nitrosochlorides."  By  William  Augustus  Tilden  and 
Frederick  George  Shepheard. 

The  a-  and  yS-nitrosochlorides  were  treated  separately,  but  yielded 
similar  products  differing  only  in  melting  point  and  degree  of  optical 
activity.  The  compound  formed  in  each  case  differs  in  composition 
from  the  nitrosochloride  by  one  atom  of  oxygen,  and  therefore  has  the 
formula  C20H3.2ON2CJ2.  It  is  insoluble  in  aqueous  alkalis  and  in 
acids,  though  easily  soluble  in  the  usual  organic  solvents.  Alcoholic 
potash  removes  the  elements  of  hydrogen  chloride,  but  the  resulting 
oil  rapidly  changes  in  contact  with  the  air.  No  definite  derivatives 
could  be  obtained  by  the  use  of  any  reagent  except  phosphorus 
pentachloride,  which  replaces  the  remaining  atom  of  oxygen  by  two 
atoms  of  chlorine.  The  product,  CgoHgjNgCl^,  is  optically  active  and 
readily  loses  two  molecules  of  hydrogen  chloride,  yielding  the  com- 
pound CooHgQNoClg,  which  is  also  optically  active  and  saturated. 
The  product  of  the  action  of  phosphorus  pentachloride  does  not  react 
as  a  nitrogen  chloride. 

118.  "Electrolysis  of  potassium  ethyl  dipropyl  malonate." 
By  David  Cowan  Crichton. 

A  concentrated  aqueous  solution  of  potassium  ethyldipi'opyl- 
malonate  yields  on  electrolysis  the  ethyl  esters  of  a-propyl-^-ethyl- 
acrylic  acid,  dipropylgly collie  acid,  tetrapropylsuccinic  acid,  and  pro- 
bably dipropylacelic  acid. 

The  dipropylglycollic  acid  obtained  in  the  electrolysis  was  proved 
to  be  identical  with  the  "  dipropyloxalic  acid  "  of  Rafalsky. 

Tetrapropylsuccinic  acid  yields  an  anhydride  which  is  chai^acterised 
by  the  same  stability  towards  alkalis  as  tetraethylsuccinic  anhydride. 


119.  "A  new  method  for  the  measurement  of  hydrolysis  in  aqueous 
solution,  based  upon  the  consideration  of  the  motion  of  ions." 
By  Robert  Beckett  Denison  and  Bertram  Dillon  Steele. 

The  authors  have  previously  described  a  method  for  the  direct  deter- 
mination of  trans.j)ort  uumber-s  and  ionic  velocities  which  necessitates 
the  employment  of  an  auxiliary  or  indicator  solution.  This  indicator 
must  not  be  hydrolysed  if  accurate  results  are  to  be  obtained,  since 
hydrolysis  causes  the  production  of  new  ions  which  have  an  effect  on 
the  apparent  velocity  of  the  ion  which  is  being  subjected  to  measui'e- 
ment.     Thus,  if  lithium  chloride  is  used  as  an  indicator  for  potassium 


chloride,  correct  numbers  for  the  velocity  of  the  K"  ion  are  obtained, 
since  lithium  chloride  is  not  hydrolysed  in  solution.  If,  however,  a  salt 
of  the  nature  of  aniline  hydrochloride  is  used  as  indicator,  the  H' 
ions  which  are  produced  as  the  result  of  hydrolysis  cause  a  false  value 
to  be  obtained  for  the  velocity  of  the  K'  ion.  The  difference  between 
the  real  and  apparent  velocities  of  the  K'  ion  is  dependent  on  the 
degree  of  hydrolysis  of  the  indicator,  and  it  has  been  found  possible,  by 
means  of  a  study  of  the  motion  of  the  different  ions  in  the  system,  to 
deduce  a  formula  which  gives  values  for  the  degree  of  hydrolysis  in  the 
indicator  solution  well  in  accordance  with  the  numbers  commonly 
accepted  as  correct.  The  only  measurements  which  have  to  be  made 
are  three  conductivity  determinations.  Measurements  -have  been 
carried  out  with  three  salts,  namely,  the  hydrochlorides  of  aniline, 
ortho-  and  ^ara-toluidine  at  1 8°  and  25°.  The  values  obtained  for  the 
*'  hydrolysis  constants  "  are  : 

Auiline  o-Toluidine  ^'■Toluidine 

hydrochloride.  hydrochloride.  hydrochloride. 

At  18°              61-9x103  46-0x103  256x10^ 

,,25°             43-6x103  29-6x103  186x103 

This  gives  for  the  "  dissociation  constants  "  of  the  respective  bases 
(assuming  for  water  H*  x  OH'  -  1-2  x  lO"!*)  at  25°  : 

Aniline  =  5-2x  10-10 
o-Toluidine  =  3-5x  10-1" 
jo-Toluidine  =  22xlO-i" 

From  the  values  obtained  for  the  **  hydrolysis  constants  "  of  the 
hydrochlorides  at  18°  and  25°,  the  heat  of  hydrolysis  was  calculated  by 
the  application  of  van't  Hoff's  equation.  The  results  were  in  fair 
agreement  with  the  values  obtained  calorimetrically,  the  numbers 
being  as  follows  : 

Aniline  hydrochloride   8700  cals. 

o-Toluidine       „  11000     „ 

jw-Toluidine       „  7900     „ 

120.  "  The  oxidation  of  hydrocarbons  by  ozone  at  low  temperatures." 
By  Julian  Drugman. 

Experimental  proof  is  given  that  the  mode  of  action  of  ozone  on  a 
saturated  and  an  unsaturated  hydrocarbon  is  very  different. 

Ozone  acts,  at  the  ordinary  temperature,  very  slowly  on  saturated 
hydrocarbons  such  as  methane  and  ethane.  The  process  is  one  of 
gradual  hydroxylation.  In  the  case  of  ethane,  ethyl  alcohol  is  shown 
to  be  the  first  product  formed. 
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The  reaction  in  the  case  of  an  unsaturated  hydrocarbon  such  as 
ethylene  is  instantaneous,  even  at  temperatures  far  below  0°. 

A  very  explosive  addition  compound  is  first  formed,  which  decom- 
poses extremely  readily,  giving  oxidation  products  containing  only  one 
carbon  atom.     The  carbon  chain  is  broken  at  the  double  bond. 

Comparison  with  the  results  of  Harries'  work  make  it  probable 
that  the  addition  product  is  an  ozonide,  but  the  decomposition  of  this 
is  more  complex  than  that  usually  obtained  with  a  liquid  or  solid 
ozonide.     The  following  equations  probably  represent  the  process  : 

a^  C  H  +0  -C  H  0  -  I  («)  CH,0  +  HCO,H 

(2)  C2H403  +  H20  =  2CH20  +  H202. 

Formaldehyde,,  formic  acid,  carbon  monoxide,  hydrogen  peroxide,  and 
water  are  obtained. 


121.  "  Reactions  involving  the  addition  of  hydrogen  cyanide  to 
carbon  compounds.  Part  V.  Cyanodihydrocarvone."  By 
Arthur  Lapworth. 

The  nitrile  formed  when  carvone  unites  with  one  molecular  propor- 
tion of  hydrogen  cyanide  (Hann  and  Lapworth,  Proc,  1904,  20,  54) 

is  cyanodihydrocarvone,   CHMe<^pTT/pTyT\.piT"]!>CH*CMe!CH2,   and 

the  two  acids  to  which  it  gives  rise  on  hydrolysis  are  the  correspond- 
ing stereoisomeric  carboxylic  acids.  Evidence  of  the  occurrence  of 
reversible  dynamic  isomerism  in  the  nitrile  and  the  two  acids  has  been 
obtained. 

The  properties  of  these  compounds  and  of  a  number  of  their  deriv- 
atives are  described. 


122.  "  Thiocarbamide  as  a  solvent  for  gold."    By  James  Moir. 

Two  new  complex  gold-salts  have  been  obtained  by  dissolving  gold 
in  an  acid  solution  of  thiocarbamide  {Proc,  1906,  22,  105).  They 
approximate  in  composition  to  Au2S0j  •¥  6CH^NoS  and  AuCl  + 
2§CH^N2S  respectively,  but  the  author  considers  that  the  correct 
fornmlee  are  CgHjQNj2S(5Au2(S04)  and  CgHjgNjgSgAu^Clg  respectively, 

and  that  both  contain  a  complex  cation  CjH^N^SjAu  [most  probably 
NH:C(NH2)-S(Au)-NH'CS-NHj+].     The  author   suggests    that    the 

abnornml  cuprous-thiocarbaniide  salts  have  similar  constitutions. 

The  chloride  has  been  studied  in  some  detail.  It  is  converted  into 
the  compound  described  by  Reynolds,  CoHgN^SjAuCl,  by  boiling  with 
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hydrochloric  acid.  Its  formation  from  aurichloride  and  thiocarbamide 
takes  place  according  to  the  equation :  SAuClg  +  SCH^NgS  = 
CsH^eNieSgAugCle  +  eHCl. 

On  warming  with  sodium  hydrate  solution,  it  gives  the  olive-green 
gold  compound  described  by  B.  Rathke  {Ber.,  1884,  17,  307),  which  the 
present  author  formulates  as  CH3N2S2AU3 ;  the  filtrate  contains 
chloride  and  sulphide  of  sodium.  On  heating  to  210°  until  constant, 
the  brown  residue  appears  to  have  the  composition  AugSg'SCH^NgS. 

Silver  nitrate  gives  a  mixture  of  silver  chloride,  auric  hydrate,  and 
silver  thiocarbamide  in  the  proportions  required  by  the  formula 
assigned  to  the  original  substance. 

Substituted  thiocarbamides  have  no  action  on  gold. 

123.  "  An  improved  Beckmann  apparatus  for  molecular  weight 
determinations."     By  James  McConnell  Sanders. 

In  the  determination  of  molecular  weights  by  the  freezing-point 
method,  employing  the  Beckmanu  apparatus  as  usually  constructed, 
several  sources  of  error  have  to  be  contended  with,  some  of  which 
depend  on  the  form  of  the  apparatus,  and  are  considerably  augmented 
when  hygroscopic  solvents  such  as  acetic  acid  are  used. 

One  of  the  chief  difficulties  is  to  equalise  the  overcooling  for  parallel 
observations  with  the  solvent  and  solution,  and  it  is  not  always  easy 
to  add  the  ice  crystals  which  induce  congelation  at  correspondingly 
equal  temperature  intervals  from  the  freezing  point.  With  the  little 
contrivance  ("  Impfstift ")  recommended  by  Beckmann  for  this  pur- 
pose, several  errors  are  liable  to  be  introduced ;  an  unknown,  or  at 
least  a  variable,  addition  to  the  weight  of  the  solvent  is  made,  the  ice 
crystals  absorb  moisture  during  their  transference,  and  during  the  time 
that  the  side  tube  is  open,  moisture  is  absorbed  by  the  solvent  in 
the  tube. 

Moreover,  when  the  temperature  of  the  surrounding  atmosphere  is 
but  a  few  degrees  above  the  freezing  point  of  the  solvent,  it  is  difficult 
to  ensure  the  addition  of  the  crystals  to  the  solvent  or  solution  at  the 
precise  moment  when  they  are  required.  Another  source  of  error 
exists  in  the  introduction  of  moist  atmospheric  air  by  the  action  of 
the  stirrer. 

The  author  has  succeeded  in  eliminating  these  errors  by  the  use  of 
the  modified  form  of  inner  tube  described  in  this  paper. 

The  principal  feature  of  the  new  inner  tube  consists  in  the  use  of 
the  narrow,  almost  capillary  side-tube,  A,  which  is  fused  into  the 
bottom  of  the  solution  tube,  and  is  carried  up  and  bent  so  as  to  permit 
the  attachment  of  a  thin  rubber  tube  and  small  bulb,  B.  When  the 
solvent  has  been  placed  in  the  containing  tube,   the  height  of  the 
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column  of  liquid  in  A  can  easily  be  adjusted  by  first  expelling  it  com- 
pletely by  compression  of  £,  then  pinching  the  rubber  tube  while  B  is 
removed,  allowed  to  iill  itself  with  air,  and  replaced.  On  releasing 
the  rubber  tube,  a  small  amount  of  the  solvent  rises  in  A,  and  the 
height  of  the  column  subsequently  increases  owing  to  the  contraction 


of  the  air  in  the  tube  produced  by  the  cooling.  The  container  tube 
is  placed  in  a  wide  jacket  tube  (not  shown  in  the  figure)  in  such  a 
way  tliat  the  Hide-tube,  A,  is  in  contact  with  the  walls  of  the  latter  ; 
a  better  arrangement  in  to  employ  a  tube  with  a  lateral  canal  such  as 
id  provided  in  some  hydrometer  cylinders. 
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In  operation,  the  column  of  .solvent  in  A,  being  nearer  to  the 
source  of  cold,  freezes  first,  and  at  the  moment  desix-ed  a  mass  of 
crystals  can  be  projected  into  the  main  body  of  the  solvent  by  a  sharp 
compression  of  the  bulb,  B. 

The  pneumatic  stirrer,  C,  is  almost  self-explanatory  ;  it  is  an  adapta- 
tion of  the  well-known  pneumatic  "  shutter  release,"  found  on  the 
majority  of  photographic  cameras.  The  piston  and  cylinder  are  of 
aluminium  or  glass  ground  to  fit  perfectly  (in  the  author's  laboratory 
use  was  made  of  a  glass  hypodermic  syi'inge  of  small  diameter),  the 
agitator,  £J,  is  made  by  flattening  a  portion  of  the  length  of  a  piece 
of  platinum  wire,  and  then  twisting  the  flattened  portion  in  the 
manner  shown  ;  the  twisted  part  is  coiled  into  a  spiral  form,  and  the 
other  end  of  the  wire  fixed  to  the  end  of  the  plunger  or  piston.  The 
spring  which  balances  the  weight  of  the  agitator  is  made  of  hard 
drawn  alumin'^m  or  platino- iridium  wire,  sufiicient  length  being  given 
to  it  to  allow  of  a  somewhat  extended  "  stroke." 

One  of  the  conveniences  attending  this  arrangement  lies  in  the  fact 
that  both  stirrer  and  "  crystallisation  inducer  "  can  be  easily  operated 
without  the  fatigue  attendant  on  the  use  of  the  ordinary  form ;  the 
operator's  hands  rest  on  the  table,  and  he  can  conveniently  observe 
the  thermometer  without  his  attention  being  distracted  by  manipula- 
tive details. 

The  ordinary  side-tube  of  the  iieckmann  apparatus  is  replaced  by 
the  small  vertical  tube,  D,  which  passes  through  a  third  perforation 
in  the  rubber  stopper.  The  introduction  of  the  substance  can  be 
accomplished  by  the  momentary  removal  of  the  stopper  of  D,  or  if  it 
should  be  desired  to  avoid  all  possibility  of  the  entrance  of  atmo- 
spheric air,  the  substance  in  the  form  of  a  compressed  tablet  can  be 
previously  placed  in  D  and  sustained  by  a  bent  wire,  G,  a  half 
revolution  of  the  latter  allowing  the  tablet  to  drop  into  the  solvent 
at  the  desired  moment. 

The  apparatus  can  easily  be  constructed  by  anyone  accustomed  to 
glass  working,  or  it  can  be  adapted  from  a  small  Soxhlet  extraction 
tube  by  cutting  off  the  upper  and  lower  parts  and  the  wide  side  tube 
and  bending  the  nan*ow  syphon  tube  into  the  form  of  A. 
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American  Electrochemical  Society.   Transactions.    Vols.  IV — VII. 
Philadelphia  1903—1905.     {Reference).     From  Dr.  F.  Mollwo  Perkin. 
Hollard,  A.,  and  Bertiaux,  L.     Analyse  des  metaux  par  electrolyse, 
pp.  xi  +  180  +  iv.     Paris  1906.     (iJecc?.  28/5/06.) 

From  the  Publishers  :  Messrs.  H.  Dunod  and  E.  Pinat. 
Loeb,  Jacques.     The  dynamics  of  living  matter,     pp.  xi  +  233.     New 
York  1906.     {Reed.  28/5/06.) 

From  the  Publishers  :  The  Macmillau  Company. 
Prantl,  Wilhelm.    Die  Literatur  des  Vanadins,  1 804  —1 905.    pp.  117. 
Hamburg  und  Leipzig,  1906.     {Reed.  28/5/06.) 

From  the  Publishers :  Messrs.  Leopold  Voss  &  Co. 

*  II.  By  Pu/rchase. 

Blount,  Bertram.  Practical  electro-chemistry.  2nd  Edition,  pp. 
xi  +  394.     ill.     London  1906.     (i?ec£it.  18/5/06.) 

Leffmann,  Henry,  and  Beam,  William.  Select  methods  of  food 
analysis.     2nd  Edition,     pp.  vi  +  396.     ill.     1905.     {Reed.  22/5106.) 


CLEVB   MEMORIAL   LECTURE. 

The  Cleve  Memorial  Lecture  will  be  delivered  by  Professor  T.  E. 
Thorpe,  C.B.,  F.R.S.,  on  Thursday,  June  21st,  1906,  at  8.30  p.m., 
before  the  business  of  the  Ordinary  Meeting. 


EXTRA  MEETINGS. 


An  extra  meeting  will  be  held  on  Thursday,  July  5th,  at  8.30  p.m., 
and  the  new  Session  will  begin  on  Thursday,  October  18th. 


At  the  next  Ordinary  Meeting,  on  Thursday,  June  21st,  1906,  at 
8.30  p.m.,  the  following  papers  will  be  communicated,  after  the 
delivery  of  the  Cleve  Memorial  Lecture : 

"  The  constituents  of  the  essential  oil  from  the  fruit  of  Pittosporum 
imduUUum."     By  F.  B.  Power  and  F.  Tutin. 

*'  Mobility  of  substituents  in  derivatives  of  /3-naphthol."  By 
J.  T.  Hewitt  and  H.  V.  Mitchell. 
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Thursday,  June  21st,  1906,  at  8.30  p.m.  Professor  K.  Meldola, 
F.li.S.,  President,  in  the  Chaii-. 

Professor  T.  E.  Thokpk,  F.  U.S.,  delivered  the  Cleve  Memorial 
Lecture.  A  vote  of  thanks  to  the  lecturer  was  proposed  by  Sir 
Henry  E.  lloscoe,  seconded  by  Professor  Tilden,  and  carried  by 
acclamation. 

The  President  announced  that  the  Council  had  awarded  the  Long- 
staff  medal  to  Professor  W.  N.  Hartley,  F.R.S.,  in  recognition  of  his 
spectroehemical  investigations ;  the  presentation  will  be  made  at  the 
first  meeting  of  the  jiew  session,  Thursday,  October  18th,  at  8.30  p.m. 

Messrs.  H.  G.  F.  Micklewright  and  J.  S.  Hills  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Samuel  Field,  53,  Whitburn  Road,  Lewisham,  S.E. 

Frederick  James  Harris,  1,  Alexandra  Terrace,  Bath  Road,  Exeter. 

Archibald  McArthur  Johnston,  Box  108,  Germiston,  Transvaal, 
South  Africa. 

Emmanuel  Isaac  Thorne,  13,  Cantvvell  Road,  Plumstead,  S.E. 

Frederick  William  Watson,  B.Sc,  P  0.  Box  108,  Germiston,  Trans- 
vaal, South  Africa. 
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A  certificate  has  been  authorised  by  the  Council  for  presentation  for 
ballot  under  Bye-Law  I  (3)  in  favour  of  : 

Dr.  Charles  H.  Hertz,  Chapel  Hill,  North  Carolina,  U.S.A. 

Of  the  following  papers,  those  marked  *  were  read  : 

*124.  *'  The  constituents  of  the  essential  oil  from  the  fruit  of 
nuosporum  undulatum."  By  Frederick  Belding  Power  and 
Frank  Tutin. 

The  oil  employed  in  this  investigation  was  freshly  distilled  for  the 
purjK)se  in  Australia.  From  220  kilograms  of  the  nearly  ripe  fruit, 
gathered  during  December  and  January,  960  grams  of  oil  were  ob- 
tained, corresponding  to  a  yield  of  0*44  per  cent.  The  essential  oil 
is  pale  yellow,  and  has  a  pleasant  odour  resembling  that  of  orange  oil. 
Its  constants  were  as  follows:  c?15°/15°  =  0-8615 ;  ao  +  74°4'  in  a 
1-dcm.  tube.  It  was  insoluble  in  ten  times  its  volume  of  70  per  cent, 
alcohol. 

The  results  of  the  investigation  have  shown  that  Pittosporum 
oil  contains  the  following  substances :  fZ-pinene  (nitrosochloride ; 
nitrolbenzylamine,  m.  p.  123°),  about  4  per  cent.  ;  rf-limonene  (tetra- 
bromide,  m.  p.  104°),  about  75  per  cent. ;  esters  of  valeric,  formic, 
and  other  acids,  a  small  amount ;  an  optically  inactive  sesquiterpene 
(b.  p.  263—264°,  corr. ;  t;i5°/15°  =  0-9100;  ?i??' =  1 -5030  ;  molecular 
refraction,  66-22),  about  15  per  cent.  ;  palmitic  acid  and  an  un- 
determined phenol  in  very  small  amount,  and  apparently  a  ti'ace  of 
salicylic  ucid. 

The  se.squiterpene  contained  in  this  oil  is  a  slightly  viscid  liquid, 
having  a  pjile  straw  colour  and  a  delicate  rose  like  fragrance.  Although 
it  was  not  possible  to  obtain  from  it  any  solid  derivative,  such  as  the 
hydrochloride,  nitrosochloride,  nitrosite,  or  nitrosate,  and  thereby 
definitely  characterise  it,  it  is  evidently  not  identical  with  either  of 
the  previously  known  optically  inactive  sosciuitorpenos,  humulene 
and  limene  {Trans.,  1895,  67,  GO,  780,  and  1904,  85,  416),  and  may 
therefore  be  regarded  as  a  compound  which  has  not  hitherto  been 
descrilH'd.  Its  molecular  refraction  indicates  tliat  it  belongs  to  the 
group  of  dicyclic  sesquiterpenes  with  two  ethylenic  linkings. 

•125.  "Mobility  of  substituents  in  derivatives  of  /J  naphthol." 
By  John  Theodore  Hewitt  and  Herbert  Victor  Mitchell. 

The  authors  found  that  when  y;-nitrobenzenodia2uniuiu  chloride  was 
ad<led  to  an  alkaline  Holiition  of  I-bromo-2-naphthol,  coupling  imme- 
diately occurred.     The  rosultiog  Hubstauce  when  puriiied  was  free  from 
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halogen,  and  on  analysis  proved  to  be  identical  with  ;>-nitrobenzeneazo- 
^-naphthol ;  the  bromine  atom  had  consequently  been  displaced  by 
the  benzene  group.  The  generality  of  the  reaction  was  shown  by 
examining  the  behaviour  of  the  corresponding  chloro-  and  iodo- 
/8-naphthol.s,  whilst  alkaline  broraonaphthol  was  also  treated  with 
diazotised  solutions  of  the  following  amino-compounds  :  o-,  m-,  and 
^:»-toluidines,  o-  and  m-nitroanilines,  2  :  4-dinitroaniline,  /j-phenetidine, 
0-  and  j^-aminoben zoic  acids,  ^-naphthylamine,  and  the  6-  and  8-mono- 
sulphonic  derivatives  of  the  latter  base. 

Incidentally,  the  acetyl-derivative  of  1-bromo-^-naphthol  was  pre- 
pared ;  this  proved  to  be  a  well-crystallising  solid,  m.  p.  56°,  and  not 
an  oil,  as  described  by  Canzoneri  [Gazzetta,  1882,  12,  431). 

The  nitroso-group  in  nitroso-/3-naphthol  is  also  mobile,  treatment 
with  nitric  acid  furnishing  1  :  6-dinitro-2-naphthol, 

Discussion. 

Mr.  W.  A_.  Davis  referred  to  his  results,  suramirised  in  the  Reports 
for  1900  to  1903  of  the  Committee  of  the  British  Association  on 
Isomeric  Naphthalene  Derivatives,  showing  the  mobility  of  a  halogen 
atom  in  position  1  in  ^-naphthol  under  the  influence  of  hydriodic  acid 
or  nitric  acid.  Halogen  atoms  in  other  positions  in  the  nucleus  were 
not  affected,  and  the  same  was  true  of  an  a-halogen  in  a  non-hydroxyl- 
ated  naphthalene  nucleus.  Tlie  sensitiveness  of  the  a-halogen  atom  in 
the  naphthol  was  to  be  attributed  to  the  formation  of  an  additive  com- 
pound at  the  a^-ethenoid  linking,  as  was  well  illustrated  in  the  case  of 
nitric  acid  by  the  production  of  the  nitro-bromo-keto-compouuds. 

Dr.  Hewitt,  in  replying  to  the  President,  remarked  that  he  had  not 
encountered  any  statement  concerning  the  displacement  of  halogen 
atoms  by  azo-groups.  The  product  of  the  action  of  diazotised  aniline 
on  an  alkaline  solution  of  bromo-^-naphthol,  though  very  tarry, 
evidently  contained  some  benzeneazo-/3-naphthol,  since  if  nitrated  in 
concentrated  sulphuric  acid  solution  a  certain  amount  of  ^-nitro- 
benzeneazo-/3-naphthol  could  be  isolated. 

Mr.  Davis'  experiments  on  the  action  of  hydriodic  acid  on  a-halogen- 
substituted  /3-naphthols  seemed  to  be  of  a  different  nature,  in  that  the 
compounds  were  reduced  ;  it  was  not  the  direct  i-eplacement  of  negative 
atoms  by  other  complex  groups. 


*126.  "The  decomposition  of  nitrocellulose."     By  Oswald  Silberrad 
and  Robert  Crosbie  Farmer. 

Great  uncertainty  has  hitherto  prevailed  as  to  the  products  which 
result  from  the  gradual  deterioration  of  nitrocellulose.      An  exhaus- 
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tive  examination  of  the  decomposition  products  obtained  on  storage  of 
100  kilograms  of  gelatinised  nitrocellulose  for  twenty-tliree  weeks 
at  54 — 55°  in  a  damp  atmosphere  led  to  the  identification  of  the 
following  products  :  ethyl  nitrate,  ethyl  nitrite,  ethyl  alcohol,  nitric 
and  nitrous  acid:?,  ammonia,  formic,  acetic,  butyric,  dihydroxybutyric, 
oxalic,  tartaric,  tsosaccharinic,  and  hydroxypyruvic  acids.  Carbo- 
hydrates were  a' so  present. 


*127.  "Note  on  gunpowder  and  bullets,  made  about  1641,  recently 
discovered  in  Durham  Castle."  By  Oswald  Silberrad  and 
William  Slessor  Simpson. 

For  the  materials  for  this  investigation  we  are  indebted  to  the 
Secretaries  of  this  Society  for  putting  us  int">  communication  with 
J.  T.  Johnson,  Esq.,  of  Durham  School,  who  kindly  forwarded  samples 
of  the  bullets  and  gunpowder  in  question.  The  ammunition  was 
found  in  a  bucket  which  had  been  walled  up  in  the  roof  of  Durham 
Castle,  probably  having  been  placed  there  about  1641,  when  the  Castle 
was  armed  against  a  Scottish  riid. 

The  bullets  consisted  of  roughly  moulded  spheres  of  lead  of  two 
diiferent  sizes,  some  being  1*5  cm.  and  others  1"8  cm.  in  diameter. 
On  analysis  they  were  found  to  consist  of  99"17  per  cent,  of  lead,  and 
to  contain  a  small  quantity  of  iron  and  silver  together  with  traces  of 
bismuth,  arsenic,  and  antimony. 

The  gunpowder,  on  analysis,  was  found  to  approximate  closely  in 
composition  to  the  black  powder  now  used  in  this  country.  In  appear- 
ance, however,  it  differed  widely  from  powder  manufactured  at  the 
present  day,  the  ingredients  having  been  merely  ground  and  mixed 
together,  no  attempt  at  granulation  having  been  made. 


Analysis 
from  l)ui 
On  .'sample. 

of  powder 

liam  Castle. 

On  <hy  inaturial. 

rroportions 
used  at  pro- 
sent  time  in 
tliis  country. 

Potassium  i 

nitrate 

...      73-91) 

74-81 

75 

Carbon... 

...      14-71 

14-87 

15 

Sulphur 

...       9-98 

10-09 

10 

MoiHturo 



...        110 

99-78 

TbMe  results  are  somewhat  surprising,  since  tlio  compositions  used  in 
this  country  during  the  seventeenth  century  all  contained  a  much 
higher  percentage  of  sulphur.  It  seems  indeed  probable  that  this 
powder  was  of  Prussiin  origin,  Prussian  musket  powder  being  the 
only  oxploHivu  of  tluH  composition  in  use  at  that  datu. 
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The  calorimetric  value  was  determined  by  firing  a  charge  at  a 
density  of  loading  0'48  in  a  closed  vessel  suspended  in  a  calorimeter. 

The  pressure  recorded  was  9 '7  tons  per  sq.  in.,  or  1478  atmos- 
pheres.    The  calorimetric  value  —  694  calories  per  gram. 

This  is  in  close  agreement  with  the  figure  given  by  ordinary  black 
powder. 

The  critical  time  of  burning  was  determined  at  a  density  of  loading 
of  0230.  The  apparatus  used  was  similar  to  that  described  by  Sir 
Andrew  Noble  (Phil.  Trans.,  1905,  205,  201).  The  pressure  was, 
however,  taken  on  a  crusher  copper,  and  the  time  measured  by  means 
of  a  calibrated  tuning-fork,  which  was  simultaneously  made  to  plot  a 
record  on  a  revolving  drum. 

The  pressure  recorded  at  this  density  was  4'5l  tons  per  sq.  inch, 
687  atmospheres ;  ordinary  black  powder  fired  at  this  density  gives  a 
pressure  of  686  atmospheres  (Sir  Andrew  Noble,  Phil.  Trans.,  1905, 
205,  p.  15).  The  critical  time  of  burning  observed  was  00030  second. 
This  is  more  rapid  than  that  of  the  granulated  powders  now  in  use. 

Unfortunately  we  were  debarred  from  carrying  out  further  experi- 
ments at  higher  densities  owing  to  the  small  amount  of  material  at 
our  disposal. 

128.  "  The  constitution  of  acetone."    By  Millicent  Taylor. 

The  action  of  sodium  and  of  magnesium  methyl  iodide  on  acetone 
has  been  studied.  So-called  "  sodium  acetone,"  the  product  of  the 
action  of  sodium  on  highly  dilute  acetone,  is  shown  to  consist  of 
a  mixture  of  caustic  soda  with  a  small  proportion  of  sodium  isopropyl- 
oxide ;  this  is  deduced  from  the  percentage  of  sodium  in  the  substance, 
and  also  from  its  behaviour  with  acid  chlorides. 

The  only  esters  obtained  by  the  action  of  chloroformic  ester  and 
j9-nitrobenzoyl  chloride  on  "  sodium  acetone "  are  ethyl  isopropyl 
carbonate  and  ?sopropyl-/)-nitrobenzoate  respectively. 

In  no  case  was  any  indication  of  the  formation  of  zsopropenyl  esters 
obtained.  Moreover,  in  one  case  in  which  the  yield  of  each  product 
was  determined,  it  was  found  that  the  total  acid  chloride  employed 
was  converted  into  acid  anhydride,  acid  (or  sodium  salt),  and  isopropyl 
ester,  leaving  no  possibility  of  the  formation  of  other  esters. 

By  the  action  of  acetone  on  magnesium  methyl  iodide  at  the 
ordinary  temperature  and  up  to  140°  no  methane  was  liberated. 

These  results  prove  that  acetone  does  not  behave,  either  towards 
sodium  or  Grignard's  reagent,  as  iiopropenyl  alcohol,  CH3'C(OH)ICH.2, 
and  also  that  it  does  not  contain  any  hydrogen  directly  replaceable  by 
sodium  under  the  conditions  investigated. 
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129.  "  Diazo-derivatives  of  the  mixed  aliphatic  aromatic  w-benzene- 
sulphonylaminohenzylamines."  By  Gilbert  Thomas  Morgan  and 
Frances  Mary  Gore  Micklethwait. 

A  study  of  the  action  of  nitrous  acid  on  the  benzenesulphonyl- 
aminobenzylamines,  NH2"CgH4*CH2'NH*S02*C,.Hj,,  showed  that  diazo- 
imides  could  be  obtained  from  the  ortho-  and  meta-compounds,  but  not 
from  the  para-isomeride. 

o-Nitrobenzylamine  was  converted  successively  into  henzenesuljyhonyl- 
o-nitrohenzylamine,  N02*C^.H^•CH2•NH•S0.2•C^JHr,,  and  oi-benzene- 
sulphonyl-o-aminohenzylamine,  NHg'CgH^'CHg'NH'SOj'CgHj.  This 
acylated  diamine,  when  diazotised  in  strong  hydrochloric  acid,  yielded 
a  soluble  diazonium  salt ;  this  substance,  on  treatment  with  aqueous 
sodium  acetate,  furnished  a  colourless  mixed  diazoiviide, 

CgH,<^^>N-S0,-CgH5, 

which,  like  the  yellow  aromatic  para-diazoimides,  is  reconverted  into  the 
diazonium  salt  by  the  action  of  cold  concentrated  hydrochloric  acid. 

(a-Benzenesulphonyl-va-aminohenzylamine  also  gave  rise  to  a  soluble 
diazonium  salt  which,  although  not  affected  by  aqueous  sodium  acetate, 
underwent  condensation  in  the  presence  of  excess  of  potassium  bicarb- 
onate and  furnished  a  pale  yellow  diazoimide  isomeric  with  the 
preceding  compound. 

These  diazoiraides  owe  their  formation  to  the  presence  of  hydrogen 
in  the  acylamino-group,  •NH'S02"CgH5,  for  when  this  atom  is  replaced 
by  methyl,  condensation  does  not  occur.  The  three  benzenesulphonyl- 
aminobenzylamines  and  the  methyl  derivatives  of  the  ortho-  and  meta- 
bases  all  yielded  azo-/8-naphthol  derivatives. 

130.  "  Influence  of  substitution  on  the  formation  of  diazoamines  and 
aminoazo-compounds.  Part  V.  s-Dimethyl  4 :6diaminow  xylene." 
By  Gilbert  Thomas  Morgan  and  Arthur  Clayton. 

B- DimethylA  :  6-diamino-m-xylene  (m.  p.  100 — 101°),  which  was  ob- 
tained by  the  following  series  of  operations  : 
f'.TI  .Mo,,(NH2),  — >  CgU2Me.,(Nll-SO./CgH5)2  — > 

C„lI.2Mo.,(NMe-SOj-CgH5)2  -->  CeH2Me2(NHMe)„ 
yielded  a  colourless  dinitrosoamine,  C„H2Me2(NMo'NO)2,  and  on  treat- 
ment with  />-nitrobenzonodiazonium  chloride  gave  rise  to  a  small 
amount  of  the  rtTmnoaso-compound,  NOj'C„H^'N2*CglIIVIe2(NHMe)2, 
wirich  HOparated  from  benzene  either  in  brownish-grey  crusts  or  in 
dark  rod  priHma  or  diauiond-Hhapod  ])Iates  molting  at  218°.  This 
roHult  shows  that  the  syinniotrical  diuinthyhition  of  4  :  6-diamino-7u- 
xyloiK!  iIoiH  not  iiiliiliil,  Mic  Mrodiiction  of  an  nrthoazo-dorivative. 
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131.  "  Improved    apparatus    for  the    determination    of    molecular 
weights."     By  Philip  Blackman. 

Isotonic  solutions  of  two  substances  in  the  same  solvent  have  equal 
vapour  pressures  at  the  same  temperature.  The  state  of  equilibrium 
is  represented  by  the  equation  : 

(i«p  tc^  are  the  weights  of  the  substances  of  molecular  weights  m^,  w^, 
dissolved  in  the  solvent  of  volumes  v^,  v.^  respectively).  If  two  such 
solutions,  maintained  at  the  same  temperature,  have  their  vapours  in 
communication  by  means  of  a  suitable  gauge,  the  indicator  will  remain 
stationary. 

Unlike  the  previous  method  described  by  the  author  (Trans,,  1905, 
87,  1474  ;  Froc,  1905,  21,  304),  the  success  of  which  depends  entirely 
on  the  regularity  with  which  the  solutions  can  be  made  to  boil,  the  new 
method  is  free  from  this  difficulty. 

Two  graduated  boiling  tul)es,  and  another  similar  ungraduated  tube, 
are  each  fitted  witli  a  three-holed  rubber  stopper ;  through  each 
stopper  of  the  graduated  tubes  passes  a  glass-stoppered  dropping 
funnel,  the  lower  end  of  which  is  drawn  out  to  a  fine  point  which 
reaches  to  the  bottom  of  the  tube  (a  piece  of  glass  tubing,  drawn  out 
to  a  point,  may  also  be  fixed  by  a  rubber  connection  to  the  end  of  the 
funnel  just  below  the  stopper).  The  two  graduated  boiling  tubes  are 
connected  by  a  gauge  fitted  with  a  tap,  a  suitable  liquid  which  is  not 
affected  by  the  vapour  of  the  solvent  being  used  as  indicator.  These 
two  tubes  are  connected  with  the  third  tube  by  means  of  inverted 
U-pieces,  also  fitted  with  taps.  The  third  tube  is  furnished  with  a 
glass-stoppered  tube.  The  three  tubes  should  be  arranged  in  the  form 
of  a  triangle,  so  that  the  apparatus  is  self-supporting  (see  figure). 

By  using  equal  weights  of  the  substances  whose  molecular  weights 
are  to  be  compared,  the  calculations  are  considerably  simplified ;  the 
above  equation,  by  making  w^  =  w.2,  becomes  mjm.,  =  v.jvy 

The  weighed  quantities  of  the  two  substances  (about  0*1 — 0'5  gram) 
are  introduced  into  the  graduated  boiling  tubes,  the  stoppers  fixed  in 
position,  and  the  necessary  connections  effecte^l.  The  taps  in  the 
funnels  and  gauge  are  kept  closed,  those  in  the  U-tubes  and  remaining 
tube  being  left  open ;  a  little  of  the  solvent  is  added  to  the  funnels  to 
ensure  that  no  air  may  find  its  way  into  the  apparatus.  The  third 
tube  is  then  connected,  by  means  of  the  stoppered  tube,  with  a  pump, 
and  as  high  a  vacuum  as  possible  is  obtained,  after  which  the  taps  in 
the  inverted  U-pieces  are  closed.     The  solvent  is  now  added  from  the 
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funnels,  care  being  taken  to  avoid  the  introduction  of  air.  The 
solvent  must  be  added  in  sufficient  quantity  to  cover  the  lower  ends  of 
the  funnels.  The  substances  must  be  left  to  dissolve,  the  process  being 
hastened  by  slightly  agitating  the  apparatus ;  this  also  assists  in 
producing   uniformity  of   concentration.     The   tap   in   the   gauge  is 


\^=/j=^J 


cautiously  opened  (if  care  is  not  taken,  the  liquid  serving  as  index 
may  be  forced  into  one  of  the  solutions),  and  the  movement  of  the 
indicator  observed.  This  moves  towards  the  tube  in  which  the  vapour 
pressure  is  smaller ;  consequently,  if  the  solvent  is  added  drop  by  drop 
from  the  funnel  to  that  tube,  a  stage  is  readied  at  wliich  the  indicator 
reinainH  stationary.  KquiliWrium  having  been  attained,  the  volumes  of 
the  solutions  are  read  off.     More  liquid  may  now  be  added  to  one  of 
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the  solutions,  and  equilibrium  re-establised  by  the  addition  of  solvent 
to  the  other,  when  another  reading  of  the  volumes  is  taken.  This 
process  is  repeated  as  often  as  is  desirable. 

It  may  be  advantageous  to  maintain  the  solutions  at  equal  tempera- 
tures by  standing  the  apparatus  in  a  trough  of  water. 

The  following  table  shows  the  I'esults  which  were  obtained.  Equal 
weights  of  the  substances  were  used  in  each  experiment,  the  solvent 
was  ether,  and  concentrated  sulphuric  acid  was  used  as  the  index. 


•Substances. 


(Those  marked  with  asterisks  *  were 
set  as  tests. ) 


/;-Dibiomobenzcne  (  =  m,)  .. 
Bromo-a-iiaphthol  (=7rtj)  .. 
Biomo-a-naphthol  (=mi)    ,. 

Picric  acid  (  =TOi) 

2  :  4-Dinitrotoluene  {  =  1112)  .. 
2  : 4-Dinitrotoluene  (  =  ?«i)  .. 

^-ChloroaniJine  (^wi^) 

j9-Chloroaniliue  ( =  >«j) 

Iodoform  (  =  ?ni)    

Hydrazobenzene  ( =  m,)    

l-Bromo-2 : 4-iliuitrobenzeue 

)3-Na[)lithylamine  ( =  ?"2) 

^7-Chloroaniline  ( =  ?%) 

;»-Toluidine  (—m^)    

m-Dinitiobenzene  (=mi) 


j[;-Chloronitrobcnzene  ( =  j/ij)., 
jtf-Chloroiiitrobenzene  {=7rt2). 
l-Chloro-2  :  4-dinitiobcnzeue, 
l-Chloro-2  :  4-Jinitrobenzene, 
j9-Dibrumobenzene  {  =  vii)    .. 

o-Nai»hthylamine  {  —  m^) 

l-Chloro-2  :  4-diiiitrobcnzune, 

j»-NitroaniIine  {  =  Jrt])   , 

Hyilrazobenzene  (  =  ^n,)  ..... 
l-Bromo-2  :  4-dinitrobeuzene. 

Dipheiiylamine  (  =  7/12)  

Picric  acid  (  =  »ij) 

/S-Naph  thy  lamine 

o-Naphthylamine  (=J«i) 

p-Nitrotoluene  ( =  HI2) 


Ratio  ni] 

/»4- 

Theoretical. 

Found. 

1-50 

1-48 

1-42* 

1-41 

1-10» 

113 

113 

1-12 

1-30* 

1-32 

1-27* 

1-25 

1-59* 

1-55 

1-08* 

109 

214 

2-09 

1-34 

1-35 

1-46 

1-50 

1-60 

1-59 

112* 

119 

1-33 

1-34 

1-22 

1-21 
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From  the  Author. 
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Moissan.     Tome  V.     pp.  v  +  972  +  88.     {Reed.  1 1  /6/06 .) 

From  Professor  Henri  Moissan. 
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pp.  xxxii  +  492,  viii  +  484.     Leipzig  1905.     {Reed.  20/6/06.) 

Ehrenfeld,  Richard.  Grundriss  einer  Eotwicklungsgeschichte  der 
chemischen  Atoinistik  zugleich  Einfiihrung  in  das  Studium  der 
Geschichte  der  Chemie.  pp.  viii  +  314.  Heidelberg  1906.  (Reed. 
20/6/06.) 

Nietzki,  Rudolf.  Chemie  der  organischen  Earbstoffe.  pp.  xv  + 
362.     Berlin  190(5.     {Reed.  20/6/06.) 

Thomsen,  Julius.  Systematische  Durchfuhrung  thermochemischer 
XJntersuchungen.  Zahlenwerte  und  theoretische  Ergebnisse.  Aitto- 
risierte  Cbersetzung  von  J.  Traube.  pp.  xvi  +  382.  Stuttgart  1906. 
{Reed.  20/6/06.) 


LIST  OF  FELLOWS,  1906. 


The  List  of  Fellows  for  1906  is  now   in  active  preparation,  and  no 
change  of  address  received  after  31st  July,  1906,  can  be  included  in  it. 


At  the  next  Ordinary  Meeting,  on  Thursday,  July  5th,  1906,  at 
8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  read  : 

"  Saponarin,  a  new  glucoside,  coloured  blue  with  iodine."  By  G. 
Barger. 

"  The  constitution  of  umbellulone."     By  F.  Tutin. 

"  Electrolytic  oxidation."     By  H.  D.  Law. 

"The  action  of  ethyl  iodide  and  of  propyl  iodide  on  the  disodium 
derivative  of  diacctylacetoue."     By  A.  W.  Bain. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowlelge" 
are  printed  in  italics. 

The  following  Cmdidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  5th  July,  1906. 

Agar,  Shelton  Gottlieb, 

Panorama  House,  Guernsey. 
Assistant  Public  Analyst  and  Science  (Junior)  Lecturer.    Assistant 
to  the  Public  Analyst  of  Guernsey  from  June,  1895,  to  present  dite. 
Assistant  Science  Lecturer  to  Elizabeth  College,  Guernsey. 
J.  Bate  Nickolls.  F.  J.  S.  Wyeth. 

J.  A.  Williamson.  T.  E.  Thorpe. 

F.  W.  Toms. 
Anderson,  Robert, 

Chester  Road  West,  Sunderland. 
Chemist.     Chemist  and  Druggist. 

Robert  McClumpha.  Geo.  F.  Merson. 

Frank  R.  Dudderidge.  H.  E,  SUvenso)t. 

James  Whittle. 

Austin,  Percy  Corlett,  M.A.  (Cantab.), 
Gal  way. 
Research  Assistant  with  Professor  Senier,  Queen's  College,  Galway. 
Late  Scholar  Emman.  Coll.,  Camb.  ;  Nat.  Sciences  Tripos  (1901); 
worked  at  organic  chemistry,  Stuttgart,  with  Prof.  Haussermann  and 
Dr.  Julius  Schmidt  (1902  and  1903)  ;  appointed  Research  Assistant 
Queen's  College,  Galway  (Jan.  1904).  Papers:  with  Dr.  Jul.  Schmidt: 
"  Uebereinigellmsetzungen  des  Bis-Trimethyliithylen  nitrosats  "  {Ber., 
1902,  35,  3721),  "Polymerie  und  Desmotropie  beim  Trimethylathylen 
nitrosochlorid "  {Ber.,  1902,  35,  3727),  "  Ueber  das  Monobromtri- 
methyliithylen  nitrosat"  {Ber.,  1903,  36,  1768),  "Ueber  das  2-Nitro- 
phenanthrenchinon  und  seine  Abkommlinge"  {Ber.,  1903,  36,  3730) ; 
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with  Prof.  Senier  :  "  Halides  of  the  Acridines  and  Naphthacridines  " 
{Trans.,  1904,  85,  1196),  "The  Interaction  of  Acridines  with  Magnes- 
ium Alkyl  Halides  "  {Trans.,  1905,  87,  1469). 

A.  Senier.  A.  Jamieson  Walker. 

W.  Sloan  Mills.  Sydney  Young. 

S.  Ruhemann. 

Berry,  Arthur  John, 

5,  University  Gardens,  Glasgow. 
Student  of  Chemistry  at  Glasgow  University.  Since  October,  1905, 
have  been  engaged  in  Research  Work.  I  wish  to  keep  in  touch 
with  results  of  recent  research.  Obtained  First  Class  Certiticate 
in  Chemistry,  March,  1904;  Certificate  of  Merit  in  Metallurgical 
Chemistry,  June,  1905  ;  Certificate  of  Merit  in  Advanced  Organic 
Chemistry,  June,  1905. 

W.  Carrick  Anderson.  Charles  E.  Fawsitt. 

Frederick  Soddy.  T.  S.  Patterson. 

James  Roberts,  jun. 

Bowis,  "William  John, 

97,  North  Road,  West  Bridgford,  Notts. 
Student.  Four  years'  experience  a-s  assistant  in  the  analytical  labora- 
tory of  Messrs.  Boots'  works ;  1  year  in  the  bacteriological  laboratory 
of  Professor  Presenilis  in  Wiesbaden.  Took  Ph.D.  degree  of  Zurich 
University  after  3  years'  work  with  Prof.  Werner.  Dissertation, 
"  Ueber  Triamminkobaltiake." 

Edward  Francis.  Robert  J.  Caldwell. 

J.  H.  Johnston.  H.  C.  Sayer. 

Frank  Lee  Pyman,  If'.  C.  Reynolds, 

Calam,  Harold, 

71,  Cemetery  Road,  Beeston  Hill,  Leeds. 
Analytical  Chemist.  Student  at  Yorkshire  College  (now  Leeds 
University),  3  years  (1900—1904).  Ordinary  B.Sc.  (Vict.),  1903. 
B.Sc.  (Vict.),  2nd  Class,  Hons.  in  Chemistry,  1904.  Final  A.LC, 
1905.  Have  been  Assistant  Chemist  under  West  Riding  of  Yorkshire 
Rivers  Board,  Wakefield,  since  Feb.,  1905. 

Arthur  Sniithells.  C.  E.  Whitoloy. 

J.  B.  Cohen.  W.  Lowson. 

H.  M.  Dawson.  H.  T.  Calvert. 

Denton,  John, 

Morton  Villa,  I'.nwUord. 
Ili'iul  (/lieuiiHt uu'l  Clu'inlsl  M  iii!i<'<r  li>  Messrs.  Win.  Nortii  and  Co., 
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Dyers,  Bleachers,  Mercerisers.  Joint  author  of  "The  Analysis  of 
Samples  of  Indigo  containing  notable  amounts  of  Indirubin,"  J. 
Soc.  Dyers,  1901,  17.  Head  Chemist  and  Chemist-Manager  to 
Wm.  North  and  Co.,  Dyers,  Bleachers,  and  Sizers  and  Mercerisers 
of  warps  and  hank  cotton ;  previous  to  this,  taken  the  Diploma 
Course  in  Chemistry  and  Dyeing  at  the  Municipal  Technical  College, 
Bi-adford,  gaining  the  full  College  Diploma  and  College  Cer- 
tificates ;  also  First  Prizeman  iu  each  year  at  the  College  (3  years). 
Some  time  Assistant  in  the  Technical  College  Chemical  Laboratory. 
Been  with  Wm.  North  and  Co.,  as  Head  Chemist,  nearly  five  years. 

Walter  M.  Gardner.  A.  Batty  Knaggs. 

Barker  North.  Saml.  F.  Stell. 

Franklin  E.  Bobertson. 


Drinkwater,  Lionel  John, 

27,  Stakenchurch  Street,  Fulham,  S.W. 
Schoolmaster.     Recognised  by  Board  of  Education,  and  registered  on 
Col.    B.    as  a  Teacher  of  Chemistry ;    Passed  Honours  Examination, 
Chemistry.     Board  of  Education  Chemistry  to  B.Sc.  Bond,  standard. 
Will.  T.  Boone.  Leon  E.  Walling. 

S.  F.  Dufton.  G.  H.  G.  Plymen. 

Percy  Elford. 

Eaton,  Bertie  James, 

Kuala  Lumpur,  Federated  Malay  States. 
Government  Chemist,  Federated  Malay  States.  Three  years  Fins- 
bury  Technical  College,  Certificated  Student.  Two  years  Assistant  in 
the  Scientific  and  Technical  Department,  Imperial  Institute.  Late 
holder  of  Dorset  Senior  Science  Scholarship.  Four  times  holder  of 
Dixon-Galpin  University  Extension  Scholarships  (Dorset) ;  Associate 
of  Institute  of  Chemistry  (Branch  E.)  ;  Inter.  B.Sc.  (Lond.). 
Wyndham  R,  Dunstan.  Chas.  R.  Darling. 

Thomas  A.  Henry.  Henry  H.  Robinson. 

Ernest  Goulding.  Albert  E.  Andrews. 

Geo.  S.  Blake. 

Plurscheim,  Bernhard, 

Heatherlands,  Fleet  (Hants). 
Ph.D.     Research  Chemist.     The  following  contributions  to  Chemical 
Science:     J.   jn:    Chem.,  66,    16;     66,  321;     68,    345;     71,    499. 
Ber.,  34,  787. 

Alexander  Scott.  Jjimes  D.  Kettle. 

James  Dewar.  Hugo  Midler, 

J.  Emerson  Reynolds. 
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Gibbs,  Reginald  William  Malyon, 

(1)  Be/ore  July,   1906,  Hetty  Villa,  Cam   Road,   Chesterton, 

Cambridge  ; 

(2)  From    and    after    July,     1906,    The    Grammar    School, 

Spilsby,  Lincolnshire. 
Headmaster  of  Grammar  School,  Spilsby.  (1)  Studied  Cuemistry 
practically  for  1|  years  at  the  laboratory  of  Messrs.  Holbing  and 
Passmore,  63,  Queen  Victoria  Street,  E.C.,  from  January,  1897,  to 
June,  1898.  (2)  Taught  Chemistry  practically  (a)  at  Larchfield, 
Helensburgh,  N.B.,  September,  1899— June,  1900;  (6)  Westou,  S. 
Marychurch,  Torquay,  January,  1902 — March,  1903  (up  to  Standard 
of  Army  and  Navy  Entrance  Examinations).  (3)  Hold  degree  of  B.Sc 
(lx)nd.),  October,  1905.  (4)  Shall  hold  degree  of  B.A.  (Camb.)  from 
June,  1906. 

James  D.  Kettle.  H.  Helbing. 

Harold  F.  F.  Varley.  Peter  MacEwan. 

Frederick  B.  Power. 

Gregory,  Thomas  William  D., 

82,  Moorland  Koad,  Burslem,  Staff. 
Instructor  in  Experimental  Science,  Pottery,  and  Mining  Chemistry 
to  Staffordshire  Education  Committee.  Six  years  a  student  of 
Chemistry  at  Owens  College,  Manche.stei*.  Certificate  of  Applied 
Chemistry  and  Levinstein  Exhibitioner  of  Owens  College.  Now 
Lecturer  in  Chemistry  under  the  N.  Staffordshire  County  Council. 
Joint  author  with  Prof.  W.  H.  Perkin,  jun.,  of  a  paper  on  Hexa- 
methyleneoctocarboxylic  Acid,  «kc.,  published  in  the  Society's  Tranacic- 
tiona,  1903,  83,  780. 

H.  B.  Dixon.  William  A.  Bone. 

W.  H.  Perkin,  jun.  Norman  Smith. 

D.  L.  Chapman. 

Hedley,  Edgar  Percy, 

6,  Royal  Terrace,  West  Kingstown,  Co.  Dublin. 
Student  engaged  in  research  in  Chemistry  and  Spoctrography  in  the 
lloyHl   College  of  Science,  Dublin.     Associate  of  the  Uoyal  College  of 
Science,  Dublin,  in  the  Faculty  of  Applied  Chemistry. 

W.  N.  Hartley.  A.  O'Farrelly. 

W.  E.  Adoney.  Jamos  11.  Polluk. 

F.  G.  Dounan. 

Hill,  Arthur  Edwin, 

236,  VVillutsduii  L.iiiu,  Urondnslxiry,  N.VV. 
At  present  utudying  Chumislry  under  i'rufussur  Armstiong  ut  City 
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and  Guilds  Central  Technical  College.     Contributed  paper  on  "  New 
Form  of  Calcium  Chloride  Tube  for  Combustions." 

Henry  E.  Armstrong.  Robert  J.  Caldwell. 

Gerald  T.  Moody.  S.  L.  Courtauld. 

William  A.  Davis.  M.  O.  Forster. 


Hopkins,  Frederick  Gowland, 

Stafford  House,  Newnham,  Cambridge. 
Reader  in  Chemical  Physiology  in  the  University  of  Cambridge  ; 
Lecturer  of  Emmanuel  College,  M.A.  (Cambridge),  M.B.,  D.Sc. 
(Lond.),  F.I.C.,  F.R.S.  Author  of  various  contributions,  chiefly 
dealing  with  phyt-iological  chemistiy.  PUil.  Trans.,  I'roc.  Roy.  Soc, 
Journal  of  Physiology,  ttc. 

Thos.  Stevenson.  Arthur  W.  Crossley. 

Henry  E.  Armstrong.  M.  O.  Forster. 

Bernard  Dyer.  John  Wade. 


Hughes,  John  Gerard, 

2,  Canute  Road,  Southampton. 
Chemist.  Meml>er  of  the  Pharmaceutical  Society.  For  some  time 
Science  Student  at  the  Hartley  University  College  under  Mr.  Brierley 
and  Professor  Boyd,  also  late  Student  in  Pharmacy,  Borough  Analyst, 
&c.,  with  Mr.  W.  B.  Cowie  in  Edinburgh.  Desiring  admission  to  the 
Society  for  use  of  the  Library  and  Current  Literature  on  Analytical 
Chemistry. 

Will.  F.  Mawer.  H.  Wilson. 

J.  Brierley.  Wm.  B.  Cowie. 

Harold  W.  Harrie,  E.  J.  Jackvian. 

Thomas  A.  Gerard.  Maurice  B.  Jack. 


Jenkinson,  Ernest  Arthur, 

Dauntsey  Agricultural  School,  West  Lavington,  Wilts. 
Schoolmaster.  Joint  Author,  "  Studies  in  the  Camphane  Series. 
Part  XII"  [Trans.  Chem.  Soc,  1903].  First  Class  Assoc,  in 
Chemistry,  Royal  Coll.  Sci.,  Loudon,  1900.  Teaching  Scholar  in 
Chemistry,  Royal  Coll.  Sci.,  London,  1900 — 1902.  Demonstrator  and 
Lecturer,  Northern  Polytechnic  Institute,  1901 — 1902,  and  Science 
Master,  Dauntsey  Agricultural  School,  1902 — 1906. 

William  A.  Tilden.  Chapman  Jones. 

M.  O.  Forster.  G.  T.  Morgan. 

James  C.  Philip. 
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Macdonald,  Thomas, 

North  Frodingham,  Driffield,  Yorkshire. 
General  Manager  of  Manure  Works.     I  have  been  a  student  for  four 
sessions  in  the  Glasgow  and  West  of  Scotland  Technical  College,   and 
have  prizes  and  certificates  for  Chemistry,  and  have  also  been  Chemist 
in  various  works  for  about  five  years  before  present  position. 
A.  Humboldt  Sexton.  G.  G.  Henderson. 

Thomas  Gray.  E.  R.  TatlocL 

R.  T.  Thomson. 


Martin,  Frederick  James, 

Passagem  de  Marianna,  Minas,  Brazil. 
Assayer  and  Assistant  Reduction  Officer.  I  studied  Chemistry  at 
the  Camborne  School  of  Mines  for  two  sessions,  1897 — 1898,  made 
many  analyses  and  investigations  under  the  direction  of  Mr.  J.  J. 
Beringer.  Was  engaged  in  1899  as  an  Assistant  in  the  Reduction 
Department  (the  work  being  chiefly  in  connection  with  a  Chemical 
process  for  the  extraction  of  gold)  of  the  St.  John  Del  Rey  Gold 
Mines  of  Brazil,  Ltd.  I  am  now  Assayer  and  Assistant  Reduction 
Officer  at  the  works  of  the  Ouro  Preto  Gold  Mines  of  Brazil,  Ltd., 
having  been  in  the  employ  of  this  Company,  first  as  an  assistant  in 
the  same  department,  since  1903.  I  am  much  interested  in  Chemistry 
and  Chemical  Engineering. 

Frederick  L.  Wilder.  J.  J.  Beringer. 

Arthur  J.  Bensusan.  H.  R.  Beringer. 

H.  W.  Hutchin. 

Mills,  Herbert  Arthur, 

Waverley,  Bloom  field  Gardens,  Bath. 
Chemist.  Pharmaceutical  Chemist ;  M.P.S.    Have  studied  Chemistry 
at  Technical  Schools,  private  tuition,  and  under  the  late  W.  Watson- 
Will  for  over  a  year  at  the  Metropolitan  College  of  Pharmacy,  and 
am  desirous  of  keeping  in  touch  with  Chemical  world. 

Harry  Lucas.  F.  Filmer  De  Morgan. 

David  J.  Williams.  Frederick  li.  Power. 

Peter  MacEwan. 


Mummery,  William  Rest, 

The  Kirs,  HlionfloU],  K^sox. 
Analytical    CliomiHt.     I    have   studied   Theoretical   and    Practical 
(JhemiHtry  at  King'«C<)lIpgo,  liondon,  under  Profcs.sor  Millar  Thomson 
(1901 — 1904);  engaged  in  Analytical  Chemistry  for  eighteen  months 
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in  the  Laboratories  of  Mr.  A.  C.  Chapman,  F.I.G.,  F.C.S. ;  elected  an 
Associate  of  the  Institute  of  Chemistry  in  April,  1906. 

John  M.  Thomson.  D.  Northall-Laurie. 

Herbert  Jackson.  Otto  Hehner. 

Patrick  H.  Kirkaldy.  Alfd.  C.  Chapman. 

W.  P.  Skertchly. 

Palmer,  Arthur  Charles, 

17,  Wansbeck  Gardens,  West  Hartlepool. 
Assistant    Science    Master,    Technical   College,    West   Hartlepool. 
B.Sc,  London,  1905  (1st  Division,  Chemistry,  Physics,  and  Mathe- 
matics).    Engaged   in   teaching    Chemistry    since    1896,    Registered 
in  "Column  B"  in  1904. 

M.  O.  Forster.  J.  Archyll  Jones. 

G.  T.  Morgan.  J.  W.  Patterson. 

0.  F.  Baker. 

Pearee,  Leonard  Edward  Beard, 
79,  Gordon  Koad,  Ealing,  W. 
Metallurgical  Chemist  and  Assay er.  Student  for  3  years  at  the 
Royal  School  of  Mines,  London.  Two  years  Assistant  Chemist  and 
Assayer  to  Mr.  G.  T.  Holloway,  57,  Chancery  Lane,  W.C.  Appointed 
May,  1906,  as  Metallurgical  Chemist  at  Lead  Rolling  Works, 
Calcutta. 

W.  Gowland.  .   David  A.  Louis. 

George  T.  Holloway.  William  T.  Burgess. 

W.  E.  F.  Powney.  W.  H.  Merrett. 

E.  0.  Courtman. 

Pendlebury,  Harold  Lawson, 

4,    Wentworth    Street,    Bolton,  and   carrying  on   business   at 
22,  Blackfriars  Street,  Salford,  Manchester. 
Analytical  and  Consulting  Chemist.     Analyst,   studied  Honours  at 
Manchester    Tech.    School.       Assistant,    Bolton    Borough    Analyst. 
Assistant  (Chief)  to  the  late  Geo.  H.  Hurst,  Esq.,  F.C.S. 
Charles  A.  Fogg.  H.  Rostron. 

Ernest  Boardman.  T.  M.  Nightinyale. 

Jno.  L.  Whiteside. 

Pennymore,  Percy  George, 

Eskbank  Iron  and  Steel  Works,  Lithgow,  New  South  Wales. 
Metallurgist  and  Blast  Furnace  Manager.    Fourteen  years'  practical 
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Laboratory   experience,    of    which    six    years    as    Chief    Analytical 

Chemist  to  the  Blaenavon  Co.,  Ltd, 

J.  Jas.  Morgan.  R.  W.  Atkinson, 

Lawrence  Dufty.  Geo.  R.  Thompson. 

Pattinson  B.  Melmore. 

Pickles,  Samuel  Shrewder,  B.Sc.  (Vict.). 

Research  Chemist  at  the  Imperial  Institute,  South  Kensington. 
B.Sc.  (Victoria  University,  Manchester),  1st  Class  Honours 
Chemistry.  For  two  years  private  research  Assistant  to  Prof. 
W.  H.  Perkin,  jun.,  F.R.S,  Joint  author  with  Prof.  Perkin  of  the 
following  papers :  "  The  Reduction  of  tsoPhthalic  Acid,"  "  Experi- 
ments on  the  Synthesis  of  the  Terpenes.  Part  II,"  "  Experiments  on 
the  Synthesis  of  the  Terpenes.  Part  III,"  and  several  other  papers 
published  in  the  Proceedings  of  the  Chemical  Society. 

Wyndham  R.  Dunstan.  J.  F.  Thorpe. 

Harold  B.  Dixon.  R.  S.  Hutton. 

D.  L.  Chapman.  W.  H.  Perkin,  jun, 

Pye,  Thomas  Ebenezer, 

"  West  View,"  Siiminersdale,  Chichester. 
Engineer  and  Manager,  The  City  of  Chichester  Gas  Company. 
Assistant  Lecturer  and  Demonstrator  under  Wm.  F.  Lowe,  Esq., 
F.I.C,  A,R,S,  ISr,,  &c.,  at  the  South  Kensington  Science  and  Art 
Department  Chemistry  Class  at  Chester,  Lecturer  to  the  Chester 
Society  of  Natural  Science  on  "The  Extraction  of  Ammonia  from 
Blast  Furnace  Gases."  Official  Tester  and  Gas  Analyst  for  Chester 
Gas  Co.  for  seven  years,  and  for  Shrewsbury  Gas  Co.  for  four  years. 
Author  of  The  Manufacture  and  Purification  of  Coal-gas  "for  Gas 
Students,"  published  by  the  Journal  of  Gas-liyhting,  Vols,  LIX,  LX, 
LXI,  LXIl,  including  two  articles  on  "The  use  of  Oxygen  as  an 
aid  to  liiuie  Purification,  and  its  Behaviour  in  the  Lime  Boxes," 
Author  of  numerous  popular  lectures  and  pamphlets  on  "  The 
Chemistry  of  Gas  Combustion," — Five  of  the  Cheiuistry  Articles  for 
Gas  Students  are  herewith  submitted, 

W.  F,  Ix)we.  jNoitoM  H.  Humphrys. 

Vivian  B.  Ijewes.  II.  lioictvstcr  (Treville. 

John  Bairstow.  A.  ./,  (Ircenaway. 

Rawles,  Walter  Hausen, 

81,  lH)wisham  High  Road,  London,  S.E. 
Analytical    ChomiHt.     I    studied    Chemistry  for  loin-  y(>!UH  jit   the 
Technical  (Jollogo,  Kinhbury,  ICC,  under  Professor  Meldola,  F.  U.S.,  tfec, 
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and  I   now  hold  the  position  of  Analytical  Chemist  to  Peak,  Frean 
&  Co.,  Ltd.,  Biscuit  Manufacturers,  Bermondsey,  S.E. 

R.  Meldola.  Lewis  Eynon. 

John  Castell-Evans.  Harley  F.  Knight. 

Edward  W.  Bealey. 


Salmon,  Frederick  John, 

c/o  Princess  Estate  and  Gold  Miniug  Co.,  P.O.  Box  112, 
Roodepoort,  S.A. 
Technical  Chemist.  Studied  four  years  at  the  Central  Technical 
College,  S.  Kensington,  and  took  the  Diploma  in  Technical  Chemistry. 
Worked  six  months  in  the  Laboratory  of  G.  T.  Holloway,  Chemist  and 
Metallurgist,  of  Chancery  Lane.  Now  engaged  in  Cyanide  work 
on  the  Rand. 

James  Moir.  Gerald  T.  Moody. 

Henry  E.  Armstrong.  William  A.  Davi.«. 

Robert  J.  Caldwell. 


Seaber,  Willie  Macro, 

Firdale,  Sheen  Lane,  East  Sheen. 
Analytical  Chemist,  at  present  engaged  in  Eley  Bros.'  Cartridge 
Works.  Bachelor  of  Science  (Lond.)  ;  about  four  years  with  Leo 
Taylor,  F.I.C.,  Public  Analyst  for  Hackney  ;  three  months  with 
R.  A.  Cripps,  F.I.C.,  Public  Analyst  for  Bournemouth  ;  one  year  at 
University  Tutorial  College,  Holborn. 

Percy  Edgerton.  J.  W.  Shepherd. 

B.  S.  Evans.  Arthur  J.  Starey. 

Harold  W.  Jlarman. 

Senior,  John, 

Sizing  Hill,  Batley  Carr,  Dewsbury. 
Manager  and  Chemist  to  Messrs.  Joseph  Senior  and  Sons,  Soap 
Works,  Dewsbury.  I  have  been  a  student  at  the  Dewsbury  Technical 
School,  in  the  Chemistry  and  Physics  Departments,  for  the  past  nine 
years.  Have  passed  Board  of  Education  Examinations  in  Theory  and 
Practical  Chemistry  (Honours,  Organic  and  Inorganic).  I  wish  to 
keep  my  chemical  knowledge  up-to-date. 

Herbert  John  Taylor.  Isaac  Patchett. 

Robert  Gawler.  R.  S.  Cahill. 

C.  E.  Womersley.  Joseph  Brourn. 

Thos.  Uolyate. 
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Shepherd,  Arthur  Burton, 

18,  Stafford  Street,  Hull. 
Analytical  Chemist.  A  four  years'  Course  in  Chemistry  at  York- 
shire College,  Leeds ;  also  Bacteriology  at  Leeds  Medical  School. 
Three  years  Assistant  to  Mr.  T.  Fairley,  Leeds  City  and  County 
Analyst.  Two  years  Chemist  to  British  Oil  and  C  ike  Mills,  Hull. 
Degrees  obtained  :  B.Sc.  (Vict.),  Hons.  Chem.,  F.I.C. 

Arthur  Smithells.  H.  M.  Dawson. 

Thomas  Fairley.  C.  E.  Whiteley. 

J.  B.  Cohen.  W.  Lowson. 

B.  A.  Burrell. 

Smith,  Fred, 

Cliff  House,  Bruntcliffe. 
Analyst  at  Cliffe  Mills,  and  desires  to  join  the  Chemical  Society  in 
order  to  be  brought  into  touch  with  all  recent  work. 

T.  W.  Lockwood.  William  W.  Tunnicliffe. 

Saml.  F.  Stell.  Walter  M.  Gardner. 

B.  North. 

Stirimer,  Emanuel  George, 

Park  House,  Margery  Park  Road,  Forest  Gate. 
Manufacturing  Chemist.  Received  general  education,  and  attended 
special  classes  in  Chemistry  at  Central  Foundation  School,  Finsbury 
Studied  Inorganic  and  Organic  Chemistry  (Theoretical  and  Practical) 
for  2^  years  under  Mr.  E.  G.  Clayton,  F.C.S.,  F.I.C,  and  for  1  year 
at  the  West  Ham  Technical  Institute  under  Messrs.  G.  Dean,  M.A., 
F.C.S.,  and  F.  H.  Streatfeild,  F.C.S. 

Edwy  G.  Clayton.  F.  Henry  Streatfeild. 

George  Dean.  F.  G.  Adair  Roberts. 

John  Castell-Evana. 

Treble,  Richard  Lumley, 

The  School  Jjodge,  Cranbrook,  Kent. 
Sclioolniafiter.  B.Sc,  Durham,  in  Miithcmaticsand  Chemistry  ;  late 
Exhibitioner  in  Science  at  the  Armstrong  College,  Nowcastle-on-Tyne, 
and  Freire-Marreco  Medallist  in  Chemistry ;  at  the  pro.'^ent  time 
Senior  Science  Master  in  the  Cranbrook  (Jraimnar  School  (1903 — 1906), 
previously  Science  Master  in  the  Newbury  Grammar  School 
(1900 — 1902),  and  in  the  Market  TTarborough  Grammar  School 
(1899—1900). 

P.  PhiUips  Bedson.  W.  H.  Bentley. 

F.  U.  Garrett.  H.  R,  Kogcrs. 

//.  <!.  /•*.  Afickleun'iyht. 
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Turnbull,  Robert  Hutchison, 

Messrs.  MacAndrews  aud  Forbes  Co.,  Smyrna,  Tiukey-in- 
Asia. 
Chemist.  Eight  years  with  Messrs.  Nobel's  Explosives  Co.,  Ltd., 
as  analytical,  research,  and  superintending  chemist.  At  present, 
Chief  Chemist  to  the  MacAndrews  and  Forbes  Co.,  New  York  and 
Smyrna.  Associate  of  the  Glasgow  Technical  College.  Fellow  of 
the  Institute  of  Chemistry, 

G.  G.  Henderson.  A.  Humboldt  Sexton. 

Thomas  Gray.  T.  S.  Patterson. 

Clmrles  E.  Fawsilt. 

Watts,  James  Neil, 

P.  O.  Eikenhof,  Johannesburg,  South  Africa. 
Principal  of  Government  School,  Transvaal.  English  Board  of 
Education,  Elementary  and  Advanced  Certificate  in  Theoretical  and 
Practical  Chemistry,  Hygiene,  and  Physiography,  Distinction  Certi- 
ficate University  Lectures  on  Geology  (I  wish  to  receive  the  Society's 
Publications  and  keep  au  couraut  with  modern  Chemistry). 
Arthur  C  Claudet.  Robt.  G.  Grimwood. 

Arthur  J.  Chapman.  W.  J.  Dibdin. 

R.  Grimwood. 

Wightman,  Charles, 

43,  Portland  Place,  London,  W. 
INIei'chant.     Have  been  connected  with  Chemical  Manufacturing  for 
more  than  forty  years. 

M.  O.  Forster.  Edward  Divers. 

A.  Gordon  Salamon.  Julian  L.  Baker. 

R.  Meldola. 

Wren,  Henry, 

22,  Stapleton  Hall  Road,  Stroud  Green,  N. 
Lecturer    on    Chemistry.     "  Synthese    von    Arylnitromethanen    u. 
symmetrischen    Stilbenderivaten."       W.    Wislicenus   and    H.    Wren, 
Ber.,  38,  502. 

A.  Vernon  Harcourt.  John  Watts. 

H.  Brereton  Baker.  N.  V.  Sidgwick. 

Andrea  Angel. 

Young,  George, 

38,  Havelock  Street,  Sheffield. 
Science  Master,  Central  Secondary  School,  Sheffield.     Bachelor  of 
Arts,  Royal  University  of  Ireland  ;  Bachelor  of  Science,  University 
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of  London.  Science  Master  in  School  of  Science,  Central  and  Secondary- 
School,  Sheffield,  nine  and  a  half  years.  Lecturer  and  Teacher  in 
Hygiene  and  Sanitary  Science  in  Evening  Department  of  Central 
Secondary  Scliool,  Sheffield,  ten  years.  Assistant  Lecturer  in  Electrical 
Engineering,  Technical  Department  of  University  College,  Sheffield, 
seven  years. 

L.  T.  O'Shea.  Fredk.  Cowling. 

Chas.  Bradshaw.  Morton  E.  Wager. 

Walter  iV.  Edwards. 


The  following  Certificates  were  authorised  for  presentation  to  ballot 
by  the  Council  under  Bye-Law  I  (3)  : 

Hertz,  Dr.  Charles  H,, 

Chapel  Hill,  N.C.,  U.S.A. 
Professor  of  Chemistry,  University  of  North  Carolina.  Besearches 
on  Double  Halides  of  Lead  and  Potassium,  Mixed  Double  Halides  of 
Platinum  and  Potassium,  Study  of  the  Constitution  of  Inorganic 
Compounds  (with  A.  Werner,  of  ZUrich),  Ph.B.,  Univ.  of  Georgia, 
Ph.D.,  Johns  Hopkins  University. 

Francis  P.  Venablo.  F.  W.  Clarke. 

Ira  Remsen.  J.   W.  Mallett. 

F.  P.  Dunnington. 

Sanyal,  Surendra  Prasad, 

Majhowli  Raj,  Gorakhpur  Dt.,  U.P.,  India. 
Private  Secretary  to  the  Rajah  Bahadur  of  Majhowli.  Took  the 
B.A.  degree  in  Physical  Science,  and  then  specialised  in  Chemistry, 
taking  the  2tid  D.Sc.  (M.A.)  in  that  subject  at  the  AUahabad 
University.  Is  desirous  of  beiug  in  touch  with  modern  improvements 
in  Chemistry. 

B.  M.   Mukerjee.  A.  Sanyal. 

P.  P.  PhUlipa. 
Bime,  Allan, 

Kingston,  Jamaica. 
Analyst.     For   i\   years  assistant  to   H.  H.  Cousins,  Escj.,  in  the 
Analytical  Department,  Government  Laboratory,  and  Sugar  Exi)eri- 
ment  Station,  Kingst/on,  Jamaica. 

H.  H.  Cousins.  H.  S.  Hammond. 

J.  H.  Itoberts.  A.  D.  Hall. 
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Worfcley,   Edward  Jocelyn, 

Rectory,  Half-way  Tree,  Jamaica. 
Assistant  Island  Chemist  of  the  Government  Laboratory,  Jamaica. 
Second  Assistant  Chemist  and  Instructor  in  Analytical  Chemistry  to 
Agricultural  Students,  1902 — 1905;  appointed  Assistant  Island 
Chemist  in  August,  1905;  these  appointments  held  at  Government 
Laboratory,  Jamaica. 

H,  H.  Cousins.  H.  S,  Hammond. 

J.  H.  Roberts.  A.   D.   Hall. 


R.    CLAY   AND  SONS,   LTD.,   BRKAD  ST.    HILL,    B.O.,    AND   BDNOAV,    SUFFOLK 
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Thursday,   July  5th,    1906,  at  8.30  p.m.,  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Reginald    de   Vere  Cornwall,    Medical    and    Public    Health    Dept., 

Salisbury,  Rhodesia,  S,  Africa. 
Henry  Ernest  Crocker,  452,  Slad«  Road,  Gravelly  Hill,  Birmingham. 
James  Herbert  Dinwoodie,  Johannesburg. 
Gopal  Chandra  Sen,  M.A.,  23,  Jiond  Street,  Leeds. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected  : 

Sheltoii  Gottlieb  Agar, 
llobort  AuJersou. 
Percy  Corlelt  Austin,  M.A. 
Arthur  John  Berry. 


William  John  Bowis,  Ph.D. 

Harold  Calaui,  B.Sc. 

John  Deutou. 

Lionel  John  Drinkwater. 

Bertie  James  Eaton. 

Bernliard  Fliii-scheim,  Ph.D. 

lleginald   William    Malyou   Gibbs, 

B.Sc. 
Thomas  William  D.  Gregory. 
Edgar  Percy  Hedley. 
Charles  H.  Hertz,  Ph.D.,  Ph.B. 
Arthur  Edwin  Hill. 
Fredeiick  Gowland  Hopkins,  M.A. , 

M.B.,  D.Sc.,  F.R.S. 
John  Gerard  Hughes. 
Ernest  Arthur  Jcnkiusou, 
Thomas  Mai-donald. 
Frederick  James  Martin. 
Herbert  Arthur  Mills. 


William  Rest  Mummery. 

Artliur  Charles  Palmer,  B.Sc. 

Leonard  Edward  Beard  Pt-arse. 

HaroM  Lawson  Pendlebury. 

Percy  George  Pennymore. 

Samuel  Shrowder  Pickles,  B.Sc. 

Thomas  Ebenezer  Pye. 

Walter  Hansen  Kiiwles. 

Frederick  John  Salmon. 

Surendra  Pnisatl  Sanyal,  D.Sc. 

Willie  Macro  Seaber,  B.Sc. 

Joiin  Senior. 

Arthur  Burton  Shepherd,  B.Sc. 

Allan  Sime. 

Fred  Smith. 

Emauiud  George  Streimer. 

Richard  Lumley  Treble,  B.Sc. 

Robert  Hutchison  TurnbuU. 

James  Neil  Watts. 

Charles  Wightman. 

Edward  Jocelyn  Wortley. 

Henry  Wren. 

George  Young,  B.A.    B.Sc. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*132.  "  Saponarin  :   a  new  glucoside   coloured  blue  with  iodine." 
By  George  Barger. 

Dissolved  in  the  cell  sap  of  the  leaf  epidermis  of  various  plants, 
there  occurs  a  substance  which  is  coloured  blue  by  iodine,  and  which 
is  known  to  botanists  as  "  soluble  starch."  This  substance  has  been 
isolated  from  Saponaria  officinalis,  and  is  a  glucoside ;  the  name 
saponarin  is  suggested  for  it. 

Saponarin  crystallises  in  microscopic  needles  melting  at  231  —  232°, 
and  having  the  composition  CgiHg^OjgjSHgO.  The  glucoside  dissolves 
in  alkalis  with  a  yellow  colour,  gives  with  ferric  chloride  a  reddish- 
brown  coloration,  and  with  iodine  a  substance  closely  resembling  that 
formed  from  starch. 

Ennea-acetyl  saponarin,  ^^i^iS^i^i^^fi)^,  melts  at  183 — 185°  and 
crystallises  in  needles. 

Acids  hydro] yse  saponarin,  thus  : 

C21H24O12  +  HjO  =  CgHijOfi  +  Cj^HiP^, 

yielding  glucose  and  vitezin,  a  colouring  matter  obtained  by  A.  G. 
Perkin  from  a  New  Zealand  dye  wood  {Trans.,  1898,  73,  1030,  and 
1900,  77,  416). 

At  the  same  time  another  colouring  matter  is  formed,  apparently 
isomeric  with  vitexin,  or  closely  related  to  it,  for  which  the  name 
saponaretin  is  suggested.  Vitexin  and  saponaretin  both  yield  phloro- 
glucinol  and  />-hydroxyacetophenone  on  boiling  with  caustic  potash. 
Molecular  weight  determinations  of  vitexin  and  of  acetyl  vitexin 
prove  that  Perkin's  formula,  CgjHgQOjo,  must  be  changed  to  C^gHj^O^. 
Vitexin  differs  therefore  from  apigenin  by  two  molecules  of  water, 
and  probably  is  a  flavanone  derivative  containing  either  a  reduced 
pyrone  ring  or  a  reduced  phloroglucinol  nucleus.  It  would  be  a 
representative  of  a  new  class  of  colouring  matters  to  which  scoparin, 
which  Perkin  regards  as  methoxy-vitexin,  would  also  belong. 

Discussion. 

The  President  asked  whether  the  new  glucoside  was  widely  dis- 
tributed in  the  vegetable  kingdom,  and  whether  it  was  contained  in 
any  considerable  quantity  in  any  particular  plant.  He]  also  asked 
whether  the  isomeride  of  vitexin  was,  in  the  author's  opinion,  to  be 
regarded  as  a  natural  product,  or  whether  it  resulted  from  the 
ifiomerisation  of  vitexin  during  the  hydrolysis  of  the  glucoside.  He 
con8idore<l  that  Dr.  Barger  liad  satisfactorily  established  tlio  identity 
of  the  product  of  hydrolysis  of  his  glucoside  with  vitexin,  and  that 
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he  had  also  established  the  formula  of  the  latter  compound.  He  con- 
sidered that  the  author  had  made  an  important  contribution  to  plant 
chemistry. 

Mr.  Grant  Hooper  said  that  in  the  microscopic  examination  of 
vegetable  substance,  traces  of  what  had  hitherto  been  regarded  as 
soluble  starch  were  not  infrequently  observed.  He  would  like  to  know 
whether  Dr.  Barger  had  detected  and  identified  the  interesting  gluco- 
side  which  he  had  just  shown  them  in  substances  other  than  those  from 
which  he  had  isolated  the  new  compound. 

Dr.  Barger,  in  reply,  said  that  saponarin,  which  is  optically  active, 
occurs  in  about  twenty  plants  ;  one  of  the  richest  of  these,  namely, 
Saponaria,  contains  less  than  1  per  cent,  of  the  weight  of  dry  leaves. 
Saponaretin  is  a  product  of  secondary  decomposition  j  vitexin  is  formed 
from  the  pure  glucoside. 


*133  "The  constitution  of  umbellulone."     By  Frank  Tutin. 

The  ketone,  umbellulone,  was  isolated  from  the  essential  oil  of 
Uinhellularia  Californica  by  Power  and  Lees  [Trans.,  1904,  86,  629), 
who  showed  it  to  possess  the  formula  CjoHj^O. 

The  behaviour  of  umbellulone  towards  certain  reagents  was  further 
studied  by  Lees  {Trans.,  1904,  85,  639),  and  its  investigation  has 
been  continued  by  the  present  author. 

Umbellulone,  on  oxidation,  yields  a  saturated  keto-add,  C^Hj^Oj 
(m.  p.  102°),  called  umhellulonic  acid,  which,  on  distillation  under 
suitable  conditions,  is  partially  converted  into  an  unsaturated  lactone, 
CgHjgOg  (b.  p.  217 — 220").  This  lactone,  on  hydrolysis,  yields  um- 
hellulonic acid,  and  is  produced  by  the  elimination  of  water  from 
the  enolic  modification  of  the  keto-acid.  On  oxidation,  a  poly- 
methylerte  dicarboxylic  acid,  umbellularic  acid,  CgHj20^  (m.  p. 
120 — 12P),  is  obtained,  which  is  remarkably  stable. 

By  the  bi'omination  of  umbellulone,  and  subsequent  distillation  of 
the  products,  p-cymene  was  obtained,  together  with  substances  con- 
taining bromine.  It  would  therefore  appear  that  the  molecule  of 
umbellulone  has  a  structure  capable  of  yielding  this  hydrocarbon 
without  undergoing  any  profound  change.  The  only  formulae  which 
offer  a  satisfactory  explanation  of  the  behaviour  of  umbellulone  on 
oxidation  and  on  bromination  are  the  following : 


CH-CH CO  CH.2 CH CO 

I     -../C-Me.^        I  I     .  .CH2-CH(Me)  | 

CH-C(Me)=CH  CH^^^^ C(Me)=:CIt 

I,  11. 


196 

Both  these  substances,  through  the  rupture  of  the  bridge  by  the 
addition  of  hydrogen  at  the  point  indicated  by  tlie  dotted  line,  would 
give  compounds  capable  of  yielding  ^-cyraene.  Formula  I  represents 
a  keto-pinene,  which  would  yield,  on  oxidation,  a  dimethyltetra- 
methylene  dicarboxylic  acid,  identical  or  stereoisomeric  with  the 
norpic  acid  obtained  by  the  oxidation  of  pinene.  On  the  other  hand> 
the  compound  represented  by  formula  II  woidd  yield  1-methylpenta- 
methylene  3  :  5-dicarboxylic  acid. 

It  is  considered  most  probable  that  formula  IF  represents  the  con- 
stitution of  umbellulone. 

Discussion. 

Dr.  Power  congratulated  Mr.  Tiitin  on  the  accomplishment  of  this 
excellent  work.  He  thought  the  evidence  brought  forward  was  so 
complete  as  to  leave  no  doubt  respecting  the  correctness  of  the  con- 
stitutional formula  assigned  to  umbellulone  by  Mr.  Tutin.  It  was  of 
interest  to  note  that  only  one  other  ketone  possessing  the  same  em- 
pirical formula  as  umbellulone,  namely,  carvone,  had  been  observed  to 
occur  in  nature,  but  this  had  a  very  different  constitution. 


•134.  "The  action  of  ethyl  iodide  and  of  propyl  iodide 
on  the  disodium  derivative  of  diacetylacetone."  By 
Alexander   William   Bain. 

As  the  result  of  the  action  of  ethyl  iodide  on  the  disodium  doiivativo 
of  diacetylacetone,  suspended  in  alcohol,  the  following  substances 
have  been  obtained  : 

(1)  Dimethyldiethylpyrono,  UjiHj.X).^  (m.  p.  64°). 

(2)  Dimethylethylpyrone,  CHijOo  (ni.  p.  58''). 
Each  forms  a  hydrochloriile  and  a  platinichloride. 

(3)  Diethyldiacetylacetone,  Oj^HjgOj. 

(4)  A   compound,   C.^U^.p.^  (m.  p.   66—67°,   1).  p.   289°),    isomeric 

MeC^  I  ^CiCH 
with  dimethylethylpyrone,  to  which   th<'    fonnulu         A     O     I*       ^ 

"''^^/^"-^ 

is  ascribed.  This  compound  on  boiling  with  concentrated  hydrochloric 
acid  yields  dimothylothylpyrono  hydrochloride,  und  by  the  action  of 
sodium  liydioxido  solution  is  changod  into  an  orcinol  derivative. 

IJy  the  action  of  propyl  iodide  on  the  disodium  derivative  of  diacetyl- 
acetone, the  author  lias  obLaiiKvl  dimothylpropylpyrono,  C,yll, ,,().„  and 
alho  an  isomeric  substance  whidi  j)()s.sesst's  siniilar  properties  to  the 
corrcs|K)nding  othyl  compound. 
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135.  "A  possible  source  of  error  in  Stas's  nitrogen  ratios." 
By  Robert  Whytlaw  Gray. 

Stas's  higher  value  for  the  atomic  weight  of  nitrogen  is  supported 
by  very  little  evidence. 

Not  only  do  the  researches  of  Rayleigh,  Leduc,  D.  Berthelot,  Guye, 
and  the  author  confirm  the  lower  value,  but  an  indirect  compirison  of 
the  atomic  weights  of  nitrogen  and  silver  from  the  results  of  Marignac, 
Scott,  and  Richards  leads  to  the  same  result. 

By  assuming  similar  errors  in  the  ratio  Ag  :  NH^Cl  and  Ag  :  NH^Br 
of  Stas  as  those  found  for  the  ratio  Ag  :  NaCl  by  Richards  and  Wells, 
the  value  for  nitrogen  deduced  is  14'011.  The  possible  sources  of 
error  in  the  other  ratios  are  discussed. 


136.  "  Electrolytic  oxidation."    By  Herbert  Drake  Law. 

On  oxidising  benzoin  by  the  electrolytic  method,  three  products  are 
formed,  namely,  benzil,  benzaldehyde,  and  benzoic  acid,  as  shown  by 
the  following  equations  : 

C8H,-CH(0H)-C0CgH,  +  0  -  CgHs-CO-COCgHj  +  H.p, 
CgHj,-CH(OH)-C008H5  +  0  =  CgHs-CHO  +  C^H^-COgH. 

In  addition  to  these,  however,  a  certain  amount  of  tarry  matter  is 
always  obtained.  This  formation  of  complex  tarry  matter  is  a  property 
of  high  potential  discharge  at  the  anode,  and  always  takes  place  in  the 
case  of  unsaturated  compounds.  The  amount  of  any  of  these  products 
which  is  formed  is  inSuenced  very  largely  by  the  conditions  of  the  ex- 
periment. Thus,  strongly  acid  solutions  promote  the  formation  of  tar, 
but  none  is  observed  when  the  anodic  discharge  is  kept  low.  Similar 
experiments  conducted  with  compounds  resembling  benzoin  gave  results 
agreeing  with  the  above.  Thus,  curainoin  on  being  oxidised  electro- 
lytically  forms  cumic  acid,  cuminol,  and  tar.  Furoin  forms  furil  and  tar, 
benzfuroin  gives  benzoic  acid  and  tar,  whilst  anisoin  and  piperonyloin 
yield  nothing  but  complex  resinous  matter  of  unknown  con-;titution. 


137.  "  The  ethyl  esters  of  acetonyloxalic  and  acetophenyloxalic 
acids  and  the  action  of  ethyl  oxalate  on  acetanilide  and  its 
homologues."     By  Siegfried  Ruhemann. 

The  research  was  suggested  by  a  note  of  Claisen's  {Ber.,  1891,  24 
128)  that  ethyl  sodioacetonyloxalate,  on  boiling  with  glacial  acetic 
acid,  yielded  the  sodium  compound  possessing  the  empirical  formula 
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CjHgOgNa.  This  is  violet,  as  is  the  substance  which  Ruhemann  and 
Merriman  (Trans.,  1905,  87,  1383)  obtained  in  the  course  of  their 
investigation  on  the  reaction  between  phenylpropiolyl  chloride  and 
sodioacetylacetone.  The  compounds  which  are  produced  by  the  con- 
densation of  aromatic  aldehydes  with  the  ethyl  esters  of  acetonyloxalic 
and  acetophenyloxalic  acids  react  with  aniline  and  its  homologues  to 
yield  yellow  substances,  which  are  constituted  according  to  the  type  • 
Me-CO-CH — C:N-Ph 
Ph-CH-0-CO 
With  the  object  of  ascertaining  whether  a  relationship  exists 
between  these  yellow  substances  and  xanthoxalauil,  which 
W.  Wislicenus  and  Sattler  (Ber.,  1891,  24,  1245)  obtained,  although 
in  an  impure  form,  from  acetanilide  and  ethyl  oxalate,  the  author  has 
repeated  the  experiments  of  these  chemists  and  has  prepared  xanth- 
oxalanil  in  a  pure  state  by  crystallisation  from  nitrobenzene ;  its 
constitution  is  expressed  by  the  formula 


^^■K^T~n>-- 


Similar  compounds  have  been  prepared  by  using,  instead  of 
acetanilide,  aceto-jo-toluidide  (see  Wislicenus  and  Sattler,  loc.  cit.)^ 
aceto  o-toluidide,  and  aceto-a-naphthalide.  These  substances  differ 
from  each  other,  especially  in  colour  and  solubility.  Xanthoxalanil 
is  deep  orange  and  sparingly  soluble  in  nitrobenzene,  xanthoxalo-j9- 
toluidide,  C^gHj^OgNg,  is  lighter  in  shade  and  more  soluble,  whilst  the 
corresponding  ortho-compound  is  canary-yellow  and  readily  dissolves 
in  this  solvent ;  finally,  xanthoxalo-a-naphthylanil,  CogH^^OgNg,  is  also 
yellow,  but  dissolves  in  glacial  acetic  acid. 

138.  "  An  oxidation  product  of  indigotin." 
By  Arthur  George  Perkin. 

It  has  been  shown  by  Sommargua  {Annalen,  1879,  195,  305)  that, 
on  sublimation  under  reduced  pressure,  refined  natural  indigo  yields 
pure  indigotin  ;  again,  Bloxam  (Trans.,  1905,  87,  982)  has  found  that 
this  is  the  case  with  the  commercial  synthetical  product.  With  limited 
access  of  air,  however,  pure  indigotin  and  also  these  commercial 
varieties  give  a  small  quantity  of  a  yellow  sublimate  which  crystal- 
lises in  needles,  m.  p.  258 — 259°,  is  very  sparingly  soluble  in  alcohol, 
and  can  be  diHtilled  without  appreciable  loss.  It  appears  to  have  the 
formula  Ci^lI^O.^N^  (Found,  0-7259;  H  =  317;  N=ll-59  per 
cent.),  is  very  resistant  to  acid  oxidising  agents,  but  on  boiling  with 
strong  potatisium  hydrate  solution  gives  anthranilic  acid.  When 
treated  in  boiling  glacial  acetic  jicid  solution  with  hydriodic  acid,  an 
unHUiblo  hydriodide,  forming  colourless,  prismatic  needles  (Found,  N== 
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7*42  per  cent.),  is  produced  ;  this,  on  treatment  with  water,  splits 
off  hydriodic  acid  and  is  reconverted  into  the  substance  CjjHgO^Ng ; 
it  is  therefore  probably  the  salt  of  an  unstable  reduction  product 
of  the  latter.  On  reduction  with  tin  and  hydrochloric  acid,  a  compound, 
C15H12ON2  (Found,  0  =  76.33;  H-5-34;  N  =  ll-88  per  cent.),  crystal- 
lising  in  colourless  needles,  m.  p.  190 — 193°  is  formed,  which  on 
oxidation  is  reconverted  into  the  substance  OijHgOgNj*  ^  trace  of 
indole  is  also  formed  during  the  reduction.  By  the  prolonged  action 
of  hydriodic  acid,  a  compound  crystallising  in  yellow  needles,  m.  p. 
200 — 203°,  is  produced,  which  can  also  be  reoxidised  to  the  original 
product.  The  author  hopes  to  devise  a  better  method  for  preparing 
this  yellOw  compound,  as  hitherto,  with  much  labour,  only  8  grams 
of  the  pure  substance  could  be  obtained  from  2  lb.  of  indigo. 


139.  "  Indigo-yellow."    By  Arthur  George  Parkin. 

In  a  previous  communication  (Proc.,  1904,  20,  172)  it  was  shown 
that  the  yellow  colouring  matter  usually  present  in  Java  indigo  is 
kampherol.  Examination  has  now  shown  that  it  is  derived  from 
a  glucoside  present  in  the  leaves  of  the  Java  and  Natal  indigo  plants 
(Indigofera  arrecta),  which  is  probably  hydrolysed  during  the 
fermentation  process.  The  material  employed  was  chietiy  the  air- 
diied  Natal  leaf.  This  glucoside,  for  which  the  name  Kampheritrin  is 
proposed,  has  the  formula  CgyH^QOj^  (Found,  after  being  dried  at  100°, 
O  =  56'00;  H  =  5*27  per  cent.);  the  air-dried  substance  contains 
3J  mols.  of  water  (Found,  HgO^  979  per  cent.).  It  crystallises  in 
colourless  needles,  which  are  sparingly  soluble  in  water,  is  very  nearly 
devoid  of  tinctorial  properties,  and,  when  heated,  congeals  together  at 
190—192°  and  melts  at  201—203°.  It  is  hydrolysed  by  acids 
according  to  the  equation 

C^rHsoOu  +  ^^P  =  0,,^,,0,  +  2GeH,,0, 
into  kampherol  (Found,  Cj5Hjq0j.  =  49'19  per  cent.)  and  rhamnose, 
identified  by  means  of  its  osazone.  Analyses  of  the  kampherol  thus 
obtained,  m.  p.  275—277°  (Found,  0  =  63-01 ;  H  =  3-68  per  cent.),  and 
its  acetyl  compound,  m.  p.  181°  (Found,  0  =  60*77  ;  H  =  4-43  per  cent.), 
were  made  for  purposes  of  confirmation.  By  the  method  employed,  1  5 
per  cent,  of  the  glucoside  was  isolated,  but  considerably  more  of  this 
is  really  present,  as  2  per  cent,  of  an  impure  kampherol  contaminated 
with  a  reddish-brown  substance,  probably  the  so-called  "  indigo- 
brown,"  could  be  obtained  by  hydrolysing  the  aqueous  extract  of 
the  leaf. 
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140.  '•  1  :  3-Diphenylbarbituric  acid  and  some  coloured  derivatives. 
Synthesis  of  1  : 3-diphenyluric  acid."  By  Martha  Annie 
Whiteley. 

1  :  3-Diphenylbarbituric  acid,  CO<^-j^p,  ,p^-P>CH2,  prepared  by  heat- 
ing malonyl  chloride  and  carbanilide  or  malonic  acid,  phosphorus 
oxychloride  and  carbanilide  in  chloroform  solution,  forms  colourless, 
prismatic  needles  and  melts  at  238°  ;  the  dimethyl  derivative, 

^^/NPh-CO^^„ 
^^^NPh-C0^^^^®2' 

crystallises  in  colourless  needles,  melts  at  230°,  and  sublimes  at  a 
slightly  higher  temperature  ;  the  isowtfroso-derivative  (diphenylvioluric 

acid),  C0<^  nr\^^'^c\    '  crystallises  in  colourless  needles,  melts 

and  decomposes  at  227°,  and  yields  the  red  or  violet  salts  characteristic 
of  this  type  of  compound  ;  the  jyolassium,  aniline,  and  piperidine  salts 
were  prepared  ;  the  acetyl  derivative,  CjgH^oOgNg'OAc,  crystallises  in 
colourless  prisms  and  melts  at  245°.  1  :  3-Diphenyl-5-aminobarbituric 
acid  (1  :  3-diphenyluramil),  obtained  by  reducing  diphenylvioluric  acid, 
forms  colourless  crystals,  melts  and  decomposes  at  195°,  and  condenses 
with  potassium  cyanate  to  form  1  :  3-diphenyl-iJ/-uric  acid, 

which  crystallises  in  colourless  prisms,  melts  and  decomposes  at  217°, 

and  on  boiling  with  hydrochloric  acid  yields   1  :  3-diphenyluric   acid, 

NPh-CO-C-NH^  ^^      ,  .  ,  „.       .        ,      , 

r'^n. MPK.p.tJTT-^'  which  crystallises  in  colourless  needles,  softens 

at  238°,  but  does  not  melt  at  306°. 

1  :  3-Diphenylbarbituric  acid  condenses  readily  with  aromatic  alde- 
hydes or  diazonium  chlorides,  and  the  resulting  compounds  are  of  a 
bright  yellow  or  orange  colour.     5-Benzylidene-l  :  3-diphenylbarbituric 

acid,  CO\jTpi  ,p^]^C!CHPh,  forms  pale  yellow,  prismatic  needles 

from  most  of  the  ordinary  solvents,  crystallises  from  acetone  or  ethyl 
acetate  in  a  mixture  of  colourless  and  yellow  needles,  each  form 
melting  sharply  at  2H°,  and  yielding  on  reduction  b-benzyl-\  •.3-di- 
phenylbarbilurio  acid ;  5-cinnainylidene-\  :  3-dip/ienylbarbituric  acid, 

co<^^^;^^o:cH-oH:cHPh, 

forms  bright  yellow  needles  and  melts  and  decomposes  at  268°. 
1:3-  Uip/ienylalloxanphenylhydrazone,  tJO<C[^p.  ,,,^-J>C!N*NHPh, 
forms    bright   yellow    needhtH    and    melt.H   and    doconiposos   at    264°; 
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1 :  Z-diphenylalloxan-i^nitrophenylhydrazone, 

forms  well- developed  orange  prisms  and  melts  at  274° ;  1  :  3-diphenyl- 
alloxanbemyl-p-nitrophenylhydrazone, 

or   CO<^p^;^^C:N-N<^  g^'fj^Q  ,   from   5 -benzyl- 1  :  S-diphenyl- 

barbituric  acid  and  diazotised  p-nitraniline,  crystallises  in  beautiful 
yellow  prisms  and  melts  and  decomposes  at   180^.      Alloxanpfienyl- 

methylhydrazone,  CO<C|^TT.p(y>C.'N'NMePh,  from  alloxan  and  phenyl- 

methylhydrazone,    crystallises   in    brick-red,  hexagonal  plates,  which 
melt  and  decompose  at  189 — 190°. 

141.  "  The    alkylation    of    rhamnose."    By    Thomas    Purdie  and 

Charles  Robert  Toung. 

By  complete  methylation  with  silver  oxide  and  methyl  iodide, 
acetone-  and  methyl-rhamnosides  yield  respectively  dimethyl  aceton«- 
rhamnoside  and  trimethyl  methylrhamnoside,  and  by  hydrolysing  these 
compounds  di-  and  tri-methylrhamnose  respectively  are  obtained.  The 
rhamnose  derivatives  described  are  liquids,  but,  all  of  them  excepting 
dimethyl  rhamnose  being  volatile  without  decomposition,  it  was 
possible  to  isolate  them  by  fractional  distillation  under  reduced 
pressure. 

Dimethyl-  and  trimethyl-rhamnose  give  crystalline  phenylhydr- 
azones,  and  display  the  ordinary  properties  of  reducing  sugars. 
Trimethyl  rhamnose  is  reconverted  into  trimethyl  methylrhamnoside 
by  condensation  with  methyl  alcohol  and  also  by  the  silver  oxide 
method  of  alkylation  ;  the  former  process  gives  mainly  the  a-form  of 
the  aldoside,  the  latter  a  mixture  composed  largely  of  the  ^-form. 
The  presence  of  the  /8-isomeride  was  recognised  not  only  by  its  rotatory 
power,  but  also  by  the  rapidity  of  its  hydrolysis.  The  rotatory  powers 
of  the  substances  described  fall  into  line  with  those  of  glucose  and  its 
corresponding  derivatives. 

142.  "  The  alkylation  of  ^arabinose."     By   Thomas   Purdie   and 

Robert  Evstafieff  Rose. 

By  methylating  Fischer's  a-methylarabinoside  with  silver  oxide  and 
methyl  iodide,  trimethyl  a-methylarabinoside  is  obtained  in  large,  well- 
formed  crystals  (m.  p.  43 — 45°),  and  by  hydrolysing  this  with  dilute 
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hydrochloric  acid  trimethyl  arahinose  is  produced.  This  substance  is  a 
liquid  (b.  p.  148 — 152°,  19  mm.),  but  otherwise  it  exhibits  the  usual 
properties  of  a  reducing  sugar.  It  can  be  methylated  by  condensation 
.with  methyl  alcohol,  and  also  by  treatment  with  methyl  iodide  and 
silver  oxide,  the  product  in  both  cases  being  a  mixture  of  the  isomeric 
trimethyl  methylarabinosides.  The  condensation  process  yields  the 
crystalline  a-isomeride  in  large  proportion,  the  silver  oxide  process 
mainly  the  ^-isomeride.  The  latter  substance  is  apparently  a  liquid 
and  it  could  not  be  isolated,  but  its  presence  in  the  mixture  was  re- 
cognised by  its  undergoing  hydrolysis  more  rapidly  than  the  isomeric 
a-form. 

In  preparing  Fischer's  a-methylarabinoside,  a  small  quantity  of  the 
P-methylarahinoside  was  obtained  in  crsytalline  prisms  melting  at 
115-117° 

With  respect  to  rotatory  power,  the  isomeric  methylarabinosides 
and  trimethyl  methylarabinosides  show  relations  similar  to  those  of 
the  corresponding  derivatives  of  c?-glucose. 

143.  "  The  esters  of  triacetic  lactone  and  triacetic  acid." 
By  Foster  Sproxton. 

Ethyl  tHacetate,  Me-CO-CH2-CO'CH2*C02Et,  is  formed  by  heating 
triacetic  lactone  with  dry  alcohol  in  sealed  tubes,  and  may  be  obtained 
pure  by  decomposing  its  copper  salt  with  sulphuretted  hydrogen.  It 
gives  a  deep  red  coloration  with  ferric  chloride. 

The  ethyl  and  methyl  salts  of  triacetic  lactone  have  been  prepared  by 
the  action  of  ethyl  and  methyl  iodides  on  the  silver  salt  of  the  lactone. 
The  ethyl  ester  could  not  be  obtained  in  the  pure  condition.  Like  the 
analogous  esters  of  dehydracetic  acid,  they  have  an  acid  reaction  in 
aqueous  solution.  This  property  has  been  shown  to  be  due,  in  both 
the  triacetic  lactone  and  dehydracetic  acid  derivatives,  to  partial 
hydrolysis  of  the  esters  by  water.  Complete  hydrolysis  takes  j)laco 
on  boiling,  and  the  parent  lactone  can  be  recovered  from  the  solution. 

144.  "Optically  active  reduced  naphthoic  acids.  Part  II.  The 
resolution  of  the  tetrahydronaphthoic  acids."  By  Robert 
Howson  Pickard  and  Joseph  Yates. 

1:2:3:  4-Tetrahydro-l-naphthoic  acid  and  1:2:3: 4-tetrahydro-2- 
naphthoic  acid  hivo  each  been  resolved  into  their  optical  antipodes 
by  the  fractional  cryHtalli.sation  from  acetone  of  the  Z-menthylamine 
saltH. 

The  lajvo-isomerido  of  tlie  first  has  [M]i, -28-1"  in  chloroform  and 
-92-r  in  benzene,  that  of  the  second  having  [M]d-91'2°  in  chloro- 


203 

form  and    -  87'9°  in  benzene.     The  sodium  salts  when   dissolved  in 
water  have  respectively  [M]b  -  2M°  and  -  90-5°. 

145.  "The   velocity  of  chemical  change  in    the    pentamethylen 
series."    By  N.  Menschutkin,  sen. 

The  general  results  of  the  study  of  the  velocity  of  chemical  change 
in  polymethylene  derivatives  are  as  follows  : 

(1)  The  formation  of  the  closed  polymethylene  chain  from  an  open 
saturated  chain  of  normal  structure  proceeds  with  increase  of  velocity. 
The  maximum  increase  occurs  in  the  formation  of  the  pentamethylene 
ring ;  in  the  case  of  the  hexamethylene  ring  the  increase  is  less,  and 
the  heptamethylene  ring  is  formed  with  the  minimum  increase  of 
velocity, 

(2)  The  increase  of  velocity  at  the  closing  of  the  open  chain  is  not 
a  specific  property  of  the  polymethylene  ring,  but  is  a  general  phen- 
omenon observed  in  the  formation  of  all  closed  chains,  alicyclic  and 
heterocyclic. 

(3)  The  constants  of  velocity  decrease  according  as  the  number  of 
methylene  groups  in  tlie  polymethylene  rings  increases.  The  decrease 
is  of  the  same  order  as  is  observed  in  the  homologous  series  of  open 
chain  saturated  carbon  compounds  of  normal  structure. 

(4)  The  secondary  polymethylene  alcohols,  in  which  the  hydroxy  1 
group  is  attached  to  the  carbon  atom  of  the  ring,  are  typical  secondary 
alcohols.  Their  esterification  constants  are  higher  than  those  of  the 
saturated  secondary  alcohols  of  normal  structure.  Hence,  the  poly- 
methylene alcohols  give  higher  constants  than  all  of  the  secondary 
alcohols  studied.  The  constants  of  the  derivatives  of  cyc/opentanol 
are  the  highest ;  cyc^ohexanol  gives  much  lower  values,  and  cyclo- 
heptanol  still  less, 

(5)  The  side  chain  combined  with  the  carbon  atom  united  with  the 
hydroxyl  group  gives  rise  to  the  formation  of  the  polymethylene 
tertiary  alcohols.  Their  esterification  constants  are  very  low,  but 
esterification  proceeds  regularly ;  this  is  not  the  case  with  saturated 
tertiary  alcohols,  but  is  characteristic  of  phenols, 

(6)  When  tlie  side  chains  are  in  the  ortho-  and  diortho-positions,  a 
great  decrease  in  the  esterification  constants  is  observed.  This  effect, 
commonly  ascribed  to  the  benzene  ring  alone,  is  a  general  property  of 
all  classes  of  chains  whether  open  or  closed,  and  containing  carbon  or 
other  elements, 

(7)  "When  the  side  chain  is  in  the  position  3  or  4  of  the  poly- 
methylene ring,  an  increase  of  esterification  constants  is  observed,  so 
much  so  that  in  the  hexamethylene  series  the  value  of  the  constant 
of  the  first  member  of  the  series  is  exceeded. 
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(8)  This  property  is  not  confined  to  the  polymethylene  ring,  but 
applies  generally  to  ringed  systems,  alicyclic  and  heterocyclic.  As 
open  chain  compounds  show  no  such  increase  of  velocity,  this  is  an 
important  character  of  the  closed  chains. 

(9)  When  a  hexamethylene  ring  is  introduced  into  the  open  chain 
of  an  alcohol,  the  decrease  of  the  esterification  constant  is  much  more 
than  is  effected  by  the  benzene  ring. 

(10)  Hexamethylene,  like  hexane,  exerts  a  very  considerable  retard- 
ing influence  when  used  as  a  solvent  in  these  reactions. 

146.  "  Hydrolysis  of  ammonium  salts  by  water." 
By  Ernest  George  Hill. 

The  author  aspirated  a  measured  volume  of  air  through  solutions  of 
different  ammonium  salts,  the  strengths  of  the  solutions  being  normal, 
fifth-normal,  and  twenty-fifth-normal.  The  ammonia  passing  over 
was  absorbed  in  water,  or,  when  the  amount  was  large,  in  acid.  In  the 
first  case,  the  ammonia  was  estimated  from  the  conductivity  of  the 
solution ;  in  the  latter  case,  by  titration.    It  was  found  that  for  strong 


acids  the  equation >, =  K,  and  for  weak  acids 

^Acid     X      C/Baso  _    rr 

holds  good  for  the  concentrations  of  salt  used. 

The  constants  obtained  in  the  case  of  the  salts  of  mono-basic  acids  are 
inversely  proportional  to  the  molecular  conductivities  of  the  acids,  and 
agree  well  with  the  values  obtained  for  the  strength  of  the  acids  by  the 
various  dynamical  methods.  In  the  case  of  dibasic  acids,  the  constants 
are  irregular.  It  is  shown  that  the  constant  must  depend  on  both  the 
first  and  second  ionisation-coeflicients  of  the  acids. 

The  author  described  the  method  employed  for  estimating  ammonia 
by  taking  the  resistance  of  its  solution  in  conductivity  water  and  com- 
paring this  with  the  resistance  curve  of  ammonia.  The  method  gave 
good  results  with  solutions  containing  from  000027  to  0*009  per  cent. 

147.  "  The  addition  of  alkyl  halides  to  alkylated  sugars  and  gluco- 
sides."     By  James  Colquhoun  Irvine  and  Agnes  Marion  Moodie. 

When  solutions  of  the  ecpiilibrium  mixture  of  tetramethyl  glucose  in 
ordinary  organic  solvents  are  cooled  from  +20"  to  —20",  the  specific 
rotations  undergo  very  little  alteration,  and,  on  re-heating  to  the  initial 
teuipcnituro,  the  values  origimilly  found  for  the  rotatory  ])owers  are 
exactly  duplicated.  When,  however,  an  alkyl  halido  is  used  as  solvent, 
the  8|)ecific  rotation  at  first  increases  slightly  with  fall  of  temperature 
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and  then  rapidly  diminishes  on  further  cooling.  On  re-heating  the 
cooled  solution  to  20°,  distinct  downward  multi-rotation  was  observed 
before  the  initial  value  was  reached.  The  same  regularities  were 
shown  by  solutions  of  molecular  proportions  of  the  sugar  and  alkyl 
halides  or  hydrogen  chloride  in  carbon  tetrachloride. 

The  results  point  to  the  formation,  during  cooling,  of  oxonium  com- 
pounds of  the  sugar  with  alkyl  halides,  and  the  a-form  of  the  aldose 
appears  to  be  more  reactive  than  the  )3-isomeride.  This  was  shown 
by  a  cycle  of  changes  in  specific  rotation  observed  in  the  case  of  a 
solution  in  tsopropyl  iodide  which  had  been  cooled  from  20°  to  0° : 
(a)  rapid  decrease  at  0°,  due  to  oxonium  formation  ;  (b)  subsequent 
upward  multi-rotation  at  0°,  owing  to  the  partial  conversion,  ft  — >-  a, 
in  the  uncombined  sugar ;  (c)  on  re-heating  to  20°,  owing  to  dissocia- 
tion of  the  oxonium  compound,  a  rapid  increase  at  constant  tempera- 
ture took  place,  followed  by  (d)  downward  multi-rotation  at  20°  to  the 
initial  value. 

Tetramethyl  a-methylglucoside  also  behaves  abnormally  when  cooled 
in  ethyl  iodide  solution,  but  the  y3-isomeride  gives  no  indication  of 
addition  of  the  solvent.  Comparable  results  were  obtained  with 
tetramethyl  mannose  and  tetramethyl  a-methylmannoside,  but  non- 
alkylated  sugars  or  glucosides,  when  examined  in  mixtures  of  methyl 
alcohol  and  alkyl  iodides,  gave  negative  results. 

The  following  notes  have  been  received  since  the  meeting : 

148    "  Note  on  the  preparation  of  ethyl  acetonedicarboxylate." 
By  Ernest  Ormerod. 

In  attempting  to  prepare  ethyl  acetonedicarboxylate,  on  fractionat- 
ing the  crude  ester  prepared  by  the  method  described  by  v.  Pechraann 
{Annalen,  1891,  261,  160)  under  reduced  pressure,  only  a  small 
quantity  of  volatile  material  was  obtained,  which  on  examination 
proved  to  be  principally  acetoacetic  ester.  The  main  product,  which 
on  cooling  solidified  to  a  white,  crystalline  mass,  was  ethylorcintri- 
carboxylate. 

Wolf  man  and  v.  Pechmann  {Ber.,  1898,  31,  2014)  have  shown  that 
ethyl  orcintricarboxylate  is  formed  if  an  alcoholic  solution  of  acetonedi- 
carboxylic  acid  saturated  with  hydrogen  chloride  is  allowed  to  stind 
for  two  or  three  weeks,  and  it  was  at  first  thought  possible  that  the  con- 
densation had  been  brought  about  in  this  way  during  the  preparation, 
but  on  examination  it  was  found  that  the  crude  ester  contained  only  a 
very  small  quantity  of  the  orcinol  derivative.  It  appeared  very  strange 
that  the  condensation  should  take  place  so  readily,  as  according  to 
Jerdan  (Trans.,  1899,  73,  808)  the  pure  ester  may  be  heated   at   180° 
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for  a  considerable  time  without  any  condensation  taking  place.  Finally 
it  was  found  that  the  condensation  was  brought  about  by  the  presence 
of  a  small  quantity  of  calcium  chloride  which  had  been  dissolved  by  the 
alcohol-ethereal  solution  of  the  ester.  This  view  was  shown  to  be  cor- 
rect by  the  fact  that  if  the  pure  ester  be  heated  with  a  trace  of  calcium 
chloride  at  180°  for  a  short  time  the  amount  of  orcinol  derivative 
formed  corresponds  to  4  per  cent,  of  the  theoretical.  If  the  ethereal 
solution  of  the  crude  ester  is  dried  over  fused  sodium  sulphate,  it  may 
be  distilled  under  reduced  pressure  without  any  condensation  taking 
place. 

During  an  attempt  to  prepare  pure  methyl  acetonedicarboxylatc, 
Dootson  (Trans.,  1900,  74,  1196)  obtained  a  crude  product  which,  on 
distillation  under  reduced  pressure,  condensed  very  readily  to  form 
methyl  orcintricarboxylate,  and  he  came  to  the  conclusion  that  the 
methyl  ester  cannot  be  distilled  without  this  condensation  taking 
place.  It  seems  improbable  that  the  methyl  ester  should  differ  in  this 
respect  from  the  ethyl  ester,  and,  although  Dootson  does  not  state  how 
the  ethereal  solution  was  dried,  it  is  probable  that  the  crude  ester 
contained  some  inorganic  substance  which  promoted  the  condensation. 


149.  "The  interaction  of  nitroformazyl,  carbon  bisulphide,  and  potass- 
ium hydroxide.  A  contribution  to  the  chemistry  of  the  thio- 
biazalones  and  the  xanthates."    By  Ernest  Ormerod. 

The  peculiar  position  of  the  nitro-group  in  nitroformazyl  confers  on 
this  compound  very  abnormal  properties  :  thus,  by  the  interaction  of 
nitroformazyl,  carbon  bisulphide,  and  potassium  hydroxide,  three  com- 
pounds are  obtained  : 

Ph-N N 

l-Phenyl-Z-azoplienyldilhiobiazaloney        ^^    y'lS^'ifh; 

S 

Ph-N N 

\phenyl-Zazophinylthiubiazalone,  ^^     C-'Mj'rh; 

S 


and  1  j>h''nyl~'.i-azoji/ieuyl-2  thioazietkani, 


.N-N 
CS-C-Na'] 


Ph-N— J, 

•Ph. 


The  three  compounds  are  formed  in  varying  quantities,  depending  on 
the  Bolveut  used  and  the  conditions  under  which  tho  experiment  is 
carried  out.  Using  alcohol  as  solvent,  at  the  ordinary  temperature  the 
inonothiobiazalone  ih  ahnost  exclusively  formed,  whilst  if  tho  interac- 
tion takes  place  at  higher  temperaturoH  all  three  compounds  are  pro- 
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duced  simultaneously  ;  on  using  acetone  or  carbon  bisulphide  as  the 
solvent,  only  the  dithiobiazalone  is  formed. 

The  results  obtained  are  interesting,  as  proving  that  a  boiling 
alcoholic  solution  of  carbon  binulphide  and  potassium  hydroxide  con- 
tains potassium  xanthate,  potassium  dithiocarbonate,  and  potassium 
trithiocarbonate. 

The  author  finds  that  the  nitroformazyl  is  first  reduced  to  formazyl- 
mercaptan,  which  is  then  acted  on  by  the  potassium  xanthate,  forming 
the  dithiobiazalone,  and  by  the  potassium  dithiocarbonate,  forming  the 
monothiobiazalone.  Tlie  thioaziethane  is  apparently  produced  by  the 
interaction  of  the  potassium  trithiocarbonate  and  the  nitroformazyl. 

The  constitution  of  the  biazalones  obtained  was  proved  by  an 
examination  of  their  decompo.sition  products  and  by  synthesis  :  the  di- 
thiobiazalone was  synthesised  from  formazylmercvptan  and  thiophos- 
gene,  and  the  monothiobiazalone  from  formazylmercaptan  and  phosgene. 

150.  "  Aldehydrol  and  the  hydrates  of  compounds  containing  a 
carbonyl  group."     By  William  Morris  CoUes. 

Concentrated  aqueous  solutions  of  aldehyde,  acetone,  formic,  acetic, 
monochloroacetic,  and  trichloroacetic  acids  were  cooled  to  low  tempera- 
tures in  an  apparatus  fitted  with  a  combined  filtering  and  stirring  tube. 
The  solutions,  made  up  quantitatively  in  definite  molecular  propor- 
tions, were  contained  in  a  long,  stoppered  weighing  tube  into  which  the 
combined  filtering  and  stirring  tube  fitted.  This  in  turn  was  clamped 
inside  a  large  vacuum  vessel  containing  absolute  alcohol,  which,  when 
cooled  by  liquid  air,  constituted  the  freezing  mixture.  Cooling  was 
brought  about  very  gradually  and  the  solutions  were  very  rapidly 
stirred.  Several  crystalline  hydrates  were  obtained,  the  mother  liquor 
being  separated  as  soon  as  crystallisation  had  occurred.  The  following 
compounds  of  special  interest  were  obtained  :  aldehydrol,  CH3CH(OH)2, 
at  -  90°,  a  hjdrol  of  formic  acid,  possibly  or/Ao-formic  acid,  HC(OH)j, 
ortho-ixcetic  acid,  CH3C(OH)3,  and  or</to- monochloroacetic  acid, 
CH2C1C(0H)3.  The  analyses  of  the  last  two  compounds,  owing  to 
experimental  difficulties,  were  not  very  close.  Acetone  gave  no 
result,  and  with  trichloroacetic  acid  a  hydrate  containing  3  mols.  of 
water  was  obtained.  The  liydrates  of  formic  acid  were  fairly  thoroughly 
investigated,  and  the  following  were  obtained  in  a  fairly  pure  crys- 
talline condition:  CH20y,4H,0,  4CH20,,7H20,  iCil.fl.^,SR.,0, 
3CH2O22H2O. 
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The  next  Oi-iHnary  Meeting  will  be  held  on  Thursday,  October  18th, 
1906,  at  8.30  p.m.,  when  the  Longstaff  Medal  will  be  presented  to 
Prof.  W.  N.  Hartley,  F.R.S. 


LIST  OP  FELLOWS,  1906. 


The  List  of  Fellows  for  1906  is  now  in  active  preparation,  and 
changes  of  address  received  after  31s<  J%dy  cannot  he  included  in  it. 

In  order  that  the  new  list  may  be  as  complete  as  possible,  those 
Fellows  whose  Degrees  and  Christian  names  do  not  appear  in  full  are 
requested  to  communicate  them  to  the  Assistant  Secretary. 


THE  LIBRARY. 


The  Library  will  be  closed  for  Stocktaking  from  Monday, 
August  13th,  until  Saturday,  August  25th,  1906,  inclusive. 

Fellows  are  particularly  requested  to  return  all  books  belonging 
to  the  Library  not  later  than  Wednesday,  August  8th. 


ERRATUM. 

PROCEEDINQS,    1906,    p.    94. 


Ill  llic  list  of  Fellows  wlio  have  i'osi^e<l : 

fur  "  H.  W.  I.awronco"  reail  "  W.  T.  Lawrenoe. 
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ALCHEMICAL  AND  EARLY  CHEMICAL  BOOKS 


PRESENTED   TO    THE 


CHEMICAL    SOCIETY 


BY 


Sir  henry   ENFIELD   KOSCOE,  D.C.L.,  LL.D.,  F.R.S. 


Accum,  Fredrick.  Description  of  the  process  of  manufacturing  coal 
gas,  for  the  lighting  of  streets,  houses,  and  public  buildings,  with  eleva- 
tions, sections,  and  plans  of  the  most  improved  sorts  of  apparatus  now 
employed  &t  the  gasworks  in  London.  Second  edition.  1820.  80. 
pp.  xvi  +  334. 

Agricola,  Qeorg.  De  re  metallica  libri  XIL  Quibus  officia,  instru- 
menta,  machinae,  ac  omnia  denique  ad  metallicam  spectantia,  non 
mod6  luculentissim6  describuntur  ;  sed  »fe  per  effigies,  suis  locis  insertas, 
adjunctisLatiniSjGermanicisque  appellationibus,  ita  oboculos  ponuntur, 
ut  clariiis  tradi  non  possint.  Quibus  accesserunt  hsia  ultima  editione, 
Tractatus  ejusdem  argument!,  ab  eodem  conscripti,  sequentes,  De 
animantibus  subterraneis.  Lib.  I.  De  ortu  Jc  causis  subterrane- 
orum.  Lib.  V.  De  natura  eorum  quae  effluunt  ex  teri-a.  Lib.  IV. 
De  natura  fossilium.  Lib.  X.  De  veteribus  &  novis  metallis.  Lib.  II. 
Bermannus  sive  de  re  metallica,  dialogus.  Lib.  I.  Cum  indicibus 
diversis,  quicquid  in  opere  tractatum  est,  pulchre  demonstrantibus. 
Basilese,  Sumptibus  &  typis.  Emanuelis  Konig.  1657.  Folio,  pp. 
[xiv]  +  708  +  [xcii]. 

Agrippa  von  Nettesheym,  Jleinrich  Cornelius.     De  incertitudino   «t 
vanitate  scientiarum  &,  artium.      Apud  Elorentissimam  Antuerpiam. 
1534.     80.   ff.    160;  pagination  irregular. 
Incomplete,  wanting  ff.  52 — 53. 

Opera,  in  duos  tomos  conciane  digesta,  &,  nunc  denuo,  sublatis 

omnibus  mendis,  in  <^tA.o/Aouo-<riv  gratiam  accuratissimd  recusa.     Quibus 
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praeter  omnes  tabulas  nouiter  accessit  ars  notoria,  quam  suo  loco  inter- 
positam  reperies.  Lugduni,  Per  Beringos  Fratres.  [1600.]  8vo.  pp. 
[xxiv]  +  668,  [xvi]  +  440  +  [xvi].  [The  Epistolarum  are  separately 
paged.]    pp.  480. 

Albertus  Magnus.  De  secretis  mulieru  et  viroram.  Colophon.  Im- 
pressum  Liptzk  per  Melchiorem  Letter.  Anno  Millesimo  q'ngentesi- 
moqninto.     [1505.]  4vo.  ff.  [xxx]. 

-: De  mineralibus  et  rebus   mttallicis  libri  quinque.     Colonise, 

apud  loannem  Birckmannum  et  Theodorum  Baumium,  1569. 
12o.    pp.  391+[xi]. 

Alchymist.  Der  von  Mose.  .  .  Ubel  urtheilende  Alchymist.  See 
Schmid,  Johann  George. 

Arnaldas  de  Villanova.  Opera  chymica :  videlicet.  Thesaurus 
Thesauiorum  :  seu  Bosarius  Philosophorum  :  ac  omnium  secretorum 
maximum  secretum.  Lumen  nouum.  Flos  florum,  &  Speculum 
alchimiae.  Quibus  nimirum  artis  huius  mysteria  etiam  secretissima, 
luculenter  enodantur,  k  quh.m  maxima  licet,  k  potest  fieri  perspicuitate 
explicantur.  Nunc  primum  ita  coniunctim  edita,  opera  k  impensis, 
Hieronymi  Megiseri.  Francofurti,  Typis  loachimi  Bratheriugij.  1603. 
8o.  pp.  120.  [The  Speculum  has  a  separate  title-page  and  pagination.] 
pp.  80.  . 

Chymische  Schrifften,  Darinnen  be^riffen.    I.  Der  Schatz  aller 

Schatze.  II.  Der  philosophen  Rosen-Garten.  III.  Das  groste 
Geheimnuss  aller  Geheimniissen.  IV.  Spiegel  der  chymischen  Kunst. 
Worbey  zugleich  mit  augefUget.  V.  Die  edle  Practica  der  Prophetin 
Marise,  Moysis  Schwester.  VI.  Das  Buch  Calidis,  des  Sohns 
Jazichii,  von  den  Geheimniissen  der  Alchimie.  VII.  Kallid  Rachai- 
dibi,  von  den  3  Worlen.  VIII.  Aristotelis  Tractatlein,  von  der  Practic 
des  Philosophischen  Steins.  X.  Ludus  puerorum,  das  K inder- Spiel  und 
der  Weiber-Arbeit.  Allen  Liebhabern  der  wahren  Alchimio  zu 
Gefallen  aus  dem  Latein  mit  hochstem  Fleiss  in  Teutscher  Sprache 
iibersetzet,  Durch  Johannem  Hoppodamum.  Franckfurt  und  Ham- 
burg. In  Verlegung  Georg  Wolffs,  Buchhiitidlers  in  Hambu'  g,  in  St. 
Johannis  Kiichen.     1683.     8o.  pp.  [xvi] -}- 350. 

Aureum  Vellus.     See  Trissmosin,  Salomon. 

Balduinus,  Christianus  Adulp/nis.  Aurum  superius  k  inferius  aurte 
superioris  k  inferioris  hormeticum.  Amstolodami  Apud  Joannem 
Jansonium  k  Waesberge.  1675.  12o.  pp.  [xx] -I- 96.  [Then  follows  the 
Phosphorus  hertneticus,  without  pagination,  pp.  xiii.  ] 

Barnaud,  Xkolas.     See  Ripley,  George. 

Barth,  Jeremias.     See  Beguiu,  Jean. 

Batsdorff,  I/einrich  von.     See  Reibehand,  Christoph. 

Becher,  Juhann  Joachim.  Natur-Kiindigtmg  der  Motallen.  Mit 
viclcn  curioHon,  HewoiHsthumbon,  natUrliclien  Griindon,  Gloichniissen, 
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Erfahrenheiten,  und  bisshero  ohngemeinen  Aufftuerckungen  vor 
Augen  gestellet.  Zur  Ethaltung  der  Warheit,  Erlauterung  der 
Spagirischen  Philosophi,  und  Gefallen  der  Liebhabern.  ...  In 
Verlegung  Johan  Wilhelm  Ammons  und  Wilhelm  Serlins.  Franckfurt 
1661.     80.     pp.  [xiv]  +  347  +  [xxxvii]. 

Becher,  Johann  Joachim.  Institutiones  chimicae  prodromse  i.e.  .  .  . 
Oedipus  chimicus  obscuriorum  terminorum  <fc  principiorum  chimicorum, 
mysteria  aperiens  k  resolvens.  Opusculum,  omnibus  medicinse  *fe 
chimiae  studiosis,  lectu  perquam  utile  <fe  necessarium,  Francofurti, 
Apud  Hermannum  i  Sande,  1664.     12o.  pp.  [xiv]+ 192  +  [viii]. 

Chymischer  Gluck.s-Hafen,oder  grosse  chymische  Concordantz 

und  Collection,  von  f unffzehen  hundert  Chymischen  Processen  :  Durch 
viel  Miihe  und  Kosten  auss  den  besten  Manuscriptis  und  Laboratoriis 
in  diese  Ordnung,  wie  hier  folgeiides  Register  aussweiset,  zusammen 
getragen.  Von  Johann  Joachim  Becher  .  .  .  und  .  .  .  Paul  Flamming. 
Franckfurt,  In  Verlegung  Johann  Georg  Schiele,  Buchhandlers,  1682. 
4to.  pp.  [viii]  +  810  +  [xxxv]. 

Bound  with  Ercker,  L.     Aula  Sulitorranea, 

Chymisches  Laboratorium  oder  unter-erdische  Naturkiindig- 

ung.  Darinnen  enthalten  wird  :  I.  Die  tieffe  Zeugung  derer 
unter-erdischen  Dinge  :  Wie  audi  der  wunderbare  Bau  der  ober-  und 
unter-erdischen  Eid-  Wasser-  und  Lufft-Kugel  :  Und  dann  die 
absonderliche  Natur  der  unter-erdischen  Dinge  Auffloss-  und  Zerlegung 
in  ihre  Theile,  und  derselben  Eigenschafft.  II.  Neue  Chymische 
Proben,  einiger  kiinstlichen  gleich  darstelligen  Verwandelung  derer 
Metallen,  nach  Anleitung  der  in  vorigen  Jahren  in  Druck  gegebenen 
Physicoe  subterranese.  III.  Ein  uochmaliger  Zusatz  und  philosophischer 
Beweissthuin,  derer  Chymischen,  die  Wahr-  und  Moglichkeit,  derer 
Metallen  Verwandelung  in  Gold,  bestreitenden  Lehr-Satze.  IV.  Ein 
chymischer  Riitseldeuter,  derer  verdunckelten  Wort-Sat ze  Urhebung 
und  Geheimnlisse  offenbahrend  und  aufflosend  .  .  .  Franckfurt,  zu 
finden  bey  Philipp  Fievet,  Buchhandl.  1690. 

Incoiai>lete,  Buch  I :  Physica  siihtcrranea  only,  pp.  [xxviii]  -t-  732. 

Physic-a    subterranea  profundam  subterraneorum    genesin,    e 

principiis  hucusque  ignotis,  ostendens.  Opus  sine  pari,  primum 
hactenus  &  princeps,  editio  novissima.  Praefatione  utili  praemissa, 
indice  locupletissimo  adornato,  sensuumque  <k  rerum  distinctionibus, 
libro  tersius  &  curatius  edendo  operam  navavit  k  Specimen  Beccheri- 
anum,  fundamentorum,  documentorum,  experimeutorum,  subjunxit 
Georg.  Ernestus  Stahl.  Lipsia?,  Apud  Joh.  Ludov.  Gleditschium. 
1703.  80.  pp.  [xxx]  -1- 1008  -t-  [xxxvi].[pp.  655-6  and  823-832  omitted 
in  pagination.]  The  Specimen  Beccherianum  has  a  separate  title-page 
and  pagination,     pp.  [viii]  -l-  304  -{■  xvi. 
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Becher,  Johann  Joachim.  Mineralisches  ABC.  Oder  vier  und 
zwantzig  chymische  Theses  von  der  Geburt,  denen  Principiis,  TJnter- 
schied,  Yermischung,  und  Auflosung  deren  Mineralien,  Metallen, 
uud  iibrigea  Unterirrdischen  Dingen,  &c.  Aus  dem  Lateinischen 
iijs  Teutsche  Ubersetzet.  Nun  aber  auf  vieler  Begehren  zum  Druck 
bofordert  durch  Friederich  Roth-Scholtzen.  Niirnberg  und  Alldorff, 
bey  Johann  Dauiel  Taubers  seel.     Erben,  Anno  1723.     80.  pp.  150. 

Beguin,  Jean.  Tyrocinium  chymicum  ...  a  Christophoro  Gliick- 
radt,  et  Jeremia  Barthio  .  .  .  Notis  elegantibus  illustratum,  formulisq' ; 
medicainentorum  optimis  &,  secretis  locupletatum :  Nunc  vero  a 
Johanne-Georgio  Pelshofero.  .  .  .  Denuo,  amicorum  rogatu,  in 
publicum  emissum,  ac  triplici  Indice  ornatum.  Wittebergse,  Impensis 
Andrese  Hartmanni,  Bibliopol.  Typis  Johannis  Rohneri,  Acad.  Typogr. 
1 650.     80.  pp.  [liii]  +  480  +  [xliv]. 

Tyrocinium  chymicum,  commentario  illustratum.     A  Gerardo 

Blasio.  Editio  secunda.  Amstelodami.  Apud  Casparum  Com- 
melinum,  1669.     80.  [xxxvi]  +  332  +  [viii]. 

Berward,  Christian.     See  Ercker,  Lazarv^. 

Berzelins,  J.  Jacob.  Die  Anwendung  des  Lothrohrs  in  der  Chemie 
uud  Mineralogie.  Zweite  Auflage.    Niirnberg,  1828.    80.  pp.  xvi  +  282. 

Black,  Joseph.  Lectures  on  chemistry.  Edinburgh.  [Manuscript, 
written  after  1760].     4  vols.  4o.  pp.  379,  436,  388,  344. 

Vorlesungen  iiber  die   Grundlehren    der    Chemie    aus    seiner 

Handschrift  herau8gegeben  von  Johann  Robison.  Aus  dem 
Englischea  iibersetzt  und  mit  Anmerkungen  versehen  von  Lorenz  von 
Crell.  Neue  wohlfeile  Ausgabe.  Hamburg  1818.  4  vols.  80.  pp. 
cvi  + 444  + [viii],  548  +  [xiv],  484 +  [x],  284  +  [vi]. 

Boerhaave,  Hermann.  A  new  method  of  chemistry ;  including  the 
theory  and  practice  of  that  art  :  laid  down  on  mechanical  principles, 
and  accommodated  to  the  uses  of  life.  The  whole  making  a  clear  and 
rational  system  of  chemical  philosophy.  To  which  is  prefix'd  a  critical 
hi.story  of  chemistry  and  chemists,  from  the  origin  of  the  art  to  the 
present  time.  .  .  .  Translated  from  the  printed  edition,  collated  with 
the  best  manuscript  copies.  By  P.  Shaw,  and  E.  Chambex'S.  With 
additional  notes  and  sculptures.  London  :  printed  for  J.  Osborn  and 
T.  Longman,  at  the  Ship  in  Pater-noster-Row  1727.  4o.  pp.  xvi  + 
384,  335. 

Elementa  Chemiae,  quae  anniversario  labore  docuit,  in  publicis, 

privatisque,  scholis,  Ilermannus  Boerhaave.  Qui  continet  historiam 
et  artis  theoriam.  Cum  tabulis  aeneis.  Lugduui  Batavoruni,  sumptibus 
Joannis  Rudolphi  Im-Hoff,  1732.  4o.  Vol.  1  [xii]  +  896  + [Hi] : 
r 423-4  wanting)  ;  Vol.  II  [vi]  +  538 +  [xlv]. 

AnfangKgriiiido  dor  Chymie  praktischer  Theil,  aus  dem  Latein- 

iHchtin    ti))erKutzt.     Zwote    Auflage,    mit   Aumerkungeu   von   Johann 
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Christian    Wiegleb.       Danzig    1791.       80.    pp.    [iv]  +  476  +  270  + 
[xlviii]. 

Bollinger,  Ulrich.     See  Croll,  Oswald. 

Bormes.  Epitre  a  messieurs  les  Fav«ns  et  amateurs  en  chymie. 
Pour  servir  de  r^pouse  k  un  article  des  Elemens  d'Histoire-Naturelle 
et  de  Chymie  de  M.  de  Fourcioy ;  suivie  de  plusieurs  Memoires,  sur 
des  operations  nouvelles  et  curieuses  en  chymie.  A  Bruxelles  1787. 
80.  pp.  [iv]  +  145. 

Bound  with  Kirwan,  Richard.     Essai  sur  le  phlogisticiue,  1788. 

Borrichius,  Olaus.  De  ortu,  et  progressu  chemise,  dissertatio. 
Hafuiae,  typis  Matthiae  Godicchenii,  sumptibus  Petri  Haubold,  Reg. 
Acad.  Bibl.  1668.     4o.  pp.  [xii]  + 150  +  [ii]. 

Boyle,  Robert.  Opera  varia,  quorum  posthae  exstat  catalogus. 
Cum  indicibus  necessariis  &  multis  figuris  seneis.  Genevse,  apud 
Samueiem  de  Tournes  1677. 

A   collection   of  10   tracts,  each   liaving  separate   title-pages,  sigaatuns,  and 
pagination. 

Cassius,  Andreas.  De  extreme  lUo  et  perfectissimo  naturie  opiticio 
ac  principe  terrsenorum  sidere  auro  de  admiranda  ejus  natura, 
generatione,  affectionibus,  effectis,  atque  ad  operationes  artis  habit- 
udine.  Cogitata  nobilioribus  exporimentis  illustrata.  Hamburg! , 
Sumptibus  Georgii  Wolffi,  1685.     80.  pp.  [viii]  +  152. 

Chambers,  G.     See  Boerhaave,  Hermann. 

Charleton,    Walter.     See  Helmont,  Jofiann  Baptista  van. 

Colson,  Lancelot.  Philosophia  Maturata  :  an  exact  piece  of  philo- 
sophy, containing  the  practick  and  operative  part  thereof  in  gaining 
the  philosophers  stone ;  with  the  wayes  how  to  make  the  mineral 
stone,  and  the  calcination  of  mettals.  Whereunto  is  added,  a  work 
compiled  by  St.  Dunstan,  concerning  the  philosophers  stone,  and  the  ex- 
periments of  Rumelius  and  preparations  of  Angelo  Sala,  all  most  famous 
chymists  in  their  time.  London,  Printed  for  G.  Sawbridge,  and  are  to  be 
sold  at  his  house  upon  Clerken-well-Green,  1668.     24o.  pp.  [x]  +  142. 

Crell,  Lorenz  von.     See  Black,  Joseph. 

Croll,  Oswald.  Basilica  Chymica  continens.  Philosophicam  propria 
laborum  experientia  confirmatam  descriptionem  et  usum  remediorum 
chymicorum  selectissimorum  6  lumine  gratite  et  naturae  desumptorum. 
In  fine  libri  additus  est  autoris  ejusdem  tractatus  nouus  de  Signaturis 
Rerum  internis.  Cum  gratia  et  priuilegio  S.  Caes.  Maiest :  Franco- 
furti,  Imponsis  Godefridi  Tampachij.  (No  date.)  4o.  pp.  [xvi]  + 
283  +  [xxv]  ;  Tractatus  de  Signaturis,  pp.  [xv]  +  80  +  [xvi] ;  Elegia  de 
Vera  Antiqua  Philosophica  Medicina,  scripta  a  M.  Ulrico  Bollingero, 
etc.,  pp.  24. 

This  undated  edition  is  a  re-issue  of  that  of  1609,  with  a  new  title-page.     See 
Ferguson,  John,  Bibliotheca  Chemica,  VoL  I.,  p.  185. 
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Croll,  Oswald.  Basilica  Chymica  continens.  Philosophicam  propria 
laborum  experientia  confirmatam  descriptionem  et  usum  remediorum 
chymicorum  seleotissimorum  e  lumine  gratise  et  naturse  desumptorum. 
In  fine  libri  additus  est  autoris  ejiisdem  tractatus  nouus  de  Signaturis 
Rerum  intemis.  Cum  gratia  et  priuilegio  S.  Oses.  Maiest :  i'ranco- 
furti,  Impensis  Godefridi  Tampachij.  (^^o  date)  4o,  pp.  [viii]  + 
248  + XV.  Then  follows:  Oswaldi  CroUii  Von  Wetter  auss  dem 
FUrstenthumb  Hessen,  weyland  Fiirstliclien  Anhaltischen  wolverord- 
neten  Leib  Medici  Tiactat  von  den  jnnerlichen  Signaturen,  oder 
Zeichen  aller  Dinge  .  .  .  Getruckt  zu  Franckfurt  am  Mayn,  bey 
Caspar  Rotel,  in  Verlegung  Gottfridt  Tampachs.  1629.  pp.  72  +  7. 
The  title-page  to  the  Basilica  Chymica  is  identical  with  that  of  the  previous 

work  ;  the  book,  however,  is  a  Gennan  translation.     The  tract  on  signatures 

has  a  separate  title-page  and  pagination. 

Dorn,  Gerhard.  Congeries  Paracelsicse  chemiae  de  transmutationibus 
metallorum,  ex  omnibus  qute  de  his  ab  ipso  scripta  reperire  licuit 
hactenus.  Accessit  genealogia  mineralium,  atq  ;  metallorum  omnium, 
eiusdem  autoris.  Gerardo  Dorneo  interprete.  Francofurti  Apud 
Andream  Wechelum,  1581.  8o.  pp.  277 +  [i]. 
[Another  copy.] 

See  Paracelsus,  Theophrastus. 

[Dossie,  Robert.]  Das  geofnete  Laboratorium  oder  die  entdeckten 
Geheimnisse  der  heutigen  Chymisten  und  Apotbeker  welches  viele 
besondere  Dinge  in  sich  enthjilt,  die  alien  praktischen  Aerzten  zu 
wissen  iiberaus  niithig  sind.  Aus  dem  Englischen  iibersetzt  von 
George  Heinrich  Konigsdorffer.  Altenbeig,  1760.  Im  Verlag  der 
Richteri.schen  Buchhandlung.     8o.  pp.  [xxxii]  +  324  +  [xii]. 

Englisches  Klee-Blat,  oder  drey  Elementen,  Woraus  Himel,  Erden, 
Meere,  mit  alien  ihren  sichtbaren,  horbaren,  fiihlbaren,  greiff  und 
schmackbaren  Gestalten,  bestehen.  Durch  floissige  Lesung  Heil. 
SchrifPt,  und  Englischer  Bucher,  Entdecket  und  Erwachsen.  Neben 
denen  Anweisungen  Heil.  Schrifft,  und  Meynungen  der  Weltweisen 
Ausgesetzet.  CJnd  der  Konigl.  Preussischen  Weltberuhmten  Societiit 
der  Wissensohafften  zufiirderst.  Dann  audi  alien  und  jedon  gelahrten 
und  ungelahrttn  Liebhabern  der  irrdischen  Wahrhoiteu  zur  ohnpar- 
thenischen,  und  Hochgeneigten  Examinirung.  Yom  sichern  Grund 
und  belles  Liclit  suchetiden  Authore  Uberreichet.  Gedruckt  Anno 
1709.     So.  pp.  40. 

Bound  with  Sohmid,  J.  O.,  Der  .  .  .  Alchymist. 

Erastns,    ThomuH.     Disputatio    de   auro    potabili,  in    (jua    urcurato 
adn)oduiii    diKquiritur,    num    ex    metallis,  o{)ura   Chcmitu,  concinnata 
phainriaca    tut6    utilitoiquo    bibi    possiut.     Basile»\     Apud    Petrum 
P«rnHm,  1578.     8o.  pp.  [viii]  + 24  + 148 +[xii]. 
Bound  witli  Sohmid,  J.  0.,  Der  .  .  .  AlcliyiniHt. 
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Ercker,  Lazarus.  Aula  Subterranea  Domina  Dominantium  Subdita 
Subditorum,  Das  ist  :  Untererdische  Hoflialtung,  ohne  welche  weder 
die  Herren  regiren,  noch  die  Untertbanen  gehorchen  kbnnen.  Oder 
grtindliche  Beschreibung  derjenigen  Sachen,  so  in  der  Tieffe  der 
Erden  wachsen,  als  aller  Ertzen  der  Konigliclien  und  gemeinen 
Metallen,  aucb  fiirnehmster  Mineralien,  durch  welche,  nachst  Gott> 
alle  Kiinste,  Ubungen  und  Stande  der  "Welt  gehandhabet  und  erhalten 
werden,  da  dann  flirneralich  hierinn  gelehret  wird,  wie  sothanige 
Ertz-  und  Bergwercks-Arten,  jede  insonderheit  ihrer  Natur  und 
Eigenschafft  gpmass,  auf  alle  Metalla  probirt,  und  im  kleinen  Feuer 
versucht  werden,  nebst  Erkliirung  einiger  furnehmer  nutzlichen 
Schmeltzwercke  im  grossen  Feuer,  Item  Ertz  scheiden,  puchen, 
waschen  und  rosten,  auch  Scheidung  Golde*,  Silbers,  und 
anderer  Metallen,  ingleichem  Kupffer  saigern.  Messing  brennen, 
Sdlpeter  sieden,  destination  der  Scheidwasser,  und  ihrem  Branch, 
auch  zu  Nutzmachung  anderer  mineralischen  Berg-  und  Saltz- 
Arten.  Anitzo  aber,  wegen  Abgang  der  Exemplarien,  aufs  neue 
mit  vielen  nutzlichen  und  nothwendigen  Stiicken  und  Secreten, 
so  entweder  Herr  Ercker  Ubergangen,  oder  nach  der  Zeit  inventirt 
worden,  und  andern  Notis  iiber  sel,  Erckers  Text  mercklich  vermehret, 
zusambt  angehiingter  Auslegung  der  Terminorum  und  Red-Arten  der 
Bergleute,  Probirer,  Wardeinen  und  Muntzmeister,  deren  sie  sich,  was 
ihre  Profession  belangt,  zu  bedienen  pflegen.  Ein  sehr  niitzlich  und 
nijtig  Werck  fiir  die  Herren  der  Bergwercke,  Berg-Ralite,  Ertz-  und 
Artzneykiindiger,  Probir-Discipelu,  Laboranttn,  und  alle,  die  mit 
Metallen  und  Mineralien  umbgehen  miissen  oder  wolleu.  Mit 
moglichstem  Fleiss  gestullet  und  ausgefertiget,  durch  einige  hochver- 
fetiindige  Bergwercks  Erfahrne  und  Liebhabere.  Franckfurt,  In 
Verlegung  Johann  David  Zunners,  Buchhandlers.  Druckts  Johannes 
Haass,  1684.  4o.  pp.  [xiv]  4-220-1- 123+ [v].  \ThQ  Inter jyres  Phraseo- 
logicB  MetallurgicoB  .  .  .  zusammen  getragen  durch  Christianum  Btr- 
wardum  has  a  separate  title  and  pagination.]  4o.  pp.  68. 
Bound  with  Becher,  J.  J.,  Cliyiuischcr  Gliicks-Haten. 

Eroffnung  der  Thiire  des  Koniglichen  Pallasts,  dass  sie  sey  das 
rohe  Antimonium  und  Materia  Secunda  Lapidis  Philosophorum, 
welche  vor  denen  mit  Blindheit  geschlagenen  verdecket,  und  von  denen 
Weisen  unter  doppelsinnigen  Keden  denen  Unwiirdigen  verborgen 
gehalten  worden,  anjetzo  aber  auffs  klarste  durch  griindliche  Erweis- 
ung  aller  Welt  wieder  dargestellet  wird  durch  einen  Untersucher 
dieses  vortreflichen  Geheimnisses,  der  den  Nahmen  fiihret  des 
VorlaufEers.  Dressden  und  Leipzig,  zu  finden  bey  Gottfried  Leschen, 
1718.     8o.  pp.  [xvi]-{-160. 

Bound  with  Hellwig,  J.  0.,  Arcana  maiora. 
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Fabre,  Pierre  Jean.  Hercules  piocbymicus  ...  In  quo  penitissima, 
turn  inoralis  philosopbia,  turn  chymicae  artis  arcana,  laboribus  Herculis, 
apud  Antiques  tanquam  velamine  obscuro  obruta  deteguntur,  &,  obuia 
fiunt  et  clausa  omnia  Philochymicis  referantur.  Tolosae  Tectosagum, 
Apud  Petrum  Bosc  Bibliopolam,  1634.     80.  pp.  [xvi]  +  192. 

Fanianus,  Johannes  Chrysippus.  De  arte  metallicse  metamorphoseos 
liber  singularis.  Quo  omnia,  quae  ad  philosophici  lapidis  opus 
pertinent,  apertissim6  describuntur.  Item  de  jure  artis  alchemiae 
veterum  auctorum,  &  praesertim  juris  consultorum  judicia  et  responsa 
ad  quaestionem.  An  Alchemia  sit  ars  legitima.  Basileae  Apud 
Petrum  Pernam,  1576.  pp.  [ix]  +  118  (p.  24  omitted  in  pagination). 
Bound  with  Dora,  Gerhard,  Congeries  Paracelsicae  Chemiie. 

Figuier,  Louis  Guillaume.  L'Alchimie  et  les  alcbimistes,  ou  essai 
historique  et  critique  sur  la  philosophic  herm6tique.  Paris,  1854. 
80.  pp.  iv  +  386. 

Fourcroy,  Antoine-Frangois  de.  Tableaux  synoptiques  de  chimie, 
pour  servir  de  resume  aux  le9ons  donn^es  sur  cette  science  dans  les 
ecoles  de  Paris.  Paris,  An  viii  [1800].  Folio,  pp.  11,  and  12  double 
folio  tables. 

See  Bormes. 

Friedlibii,  Amadei.     See  Trium  Virorum. 

Geber.  Geberi  des  Kiiniges  der  Araber,  scharffsinnigen  Philosophi 
und  wahren  Adepti  Curieuse  voUstandige  Chymische  Schi-ifften, 
worinnen  in  den  vier  Biichern  das  Quecksilber,  Schweffel,  Arsenicum, 
Gold,  Silber,  Bley,  Zinn,  Kupffer,  Eissen,  ikc,  Oefen,  Instrument, 
Sublimationen,  Descension,  Distillationen,  Calcination,  Solution, 
Coagulation,  Fixation,  Ceration,  Test,  Cement,  Feurung,  Schmeltzung, 
»kc.,  ferner  deren  Anfange,  Praeparationen,  Essenzen,  Saltze,  Alaune, 
Atramente,  Salpeter,  Salarmoniac,  Victriol,  Antimonium,  Bolus, 
Cinnober,  Glass,  Boras,  Essig,  &c.,  abgehandelt  werden  ;  wie  auch  das 
Testament,  Guldene  Buch  der  dreyen  Wbrter  Kallid  Rachaidibi,  und 
andere  Chymische  Tractatgen,  Summa,  die  gantze  Kunst  die  unvoll- 
komuienen  Metalle  als  Kupffer,  Zinn,  Bley,  Eissen,  »kc.,  in  VoU- 
kouimene,  als  Silber  und  Gold  zu  verwandeln,  das  ist :  wie  man 
Silber  und  Gold  machen  soil,  enthalten,  Alles  aus  einen  Uhralten  MSS. 
genommen,  nach  dem  vorhandenen  Exemplar  in  dor  Vaticanischen 
Bibliothec  eingericlitet,  mit  gohorigen  Figuren  und  llegister  versehen, 
und  an  Tag  gegeben  von  Phileletha.  Franckfurth  und  Leipzig, 
Verlegts  Hieron.  Philipp.  Nitschel,  Buchh.  1710.     80.  pp.  [xvi]  +  288. 

Oeissler,  FHedrich.  liuum  des  Lebens ;  das  ist :  Griiudlicher 
Boricht  vom  walirhafftigen  Auro  Potabili,  wie  ingleichen  vom 
Wunderbahron  Steiu  der  Woison,  odor  Grosauu  Klixir  doror  Philo- 
HOpheu  kc,  altt  der  Ilbchsten  AlieZney.  ka.  .  .  .  Auff    Verlag  Yeit 
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Jacob  Treschers,  Buchandl.  in  Biesslau,  Jena,  druckts  Joh.  Nisius, 
1683.     80.  pp.  64. 

Bound  with  Schmid,  /.  G.,  Der  .  .   .  Alchymist. 

Girtanner,  Christoph.  Anfangsgriinde  der  aotiphlogistischen  Chemie. 
Berlin,  1792.     80.  pp.  x  +  470  +  [ii]. 

Glauber,  Johann  Rudolf.  Furni  novi  philosophici,  sive  descriptio  artis 
destillatoriae  novse  ;  nee  non  spirituum,  oleorum,  florum,  aliorumque 
medicamentorum  illius  beneficio,  facilima  quadam  «k  peculiari  via 
k  vegetabilibus,  animalibus  &  inineralibus,  conficiendorum  «fe  quidem 
magno  cum  lucro ;  agens  quoque  de  illorum  usu  tim  chymico  qukm 
medico,  edita  k  publicata  in  gratiam  veritatis  Studiosorum.  Amstero- 
dami,  Pi'ostant  apud  Joannem  Janssonium  1651.  80.  Pars  I, 
pp.  67  +  [iii];  Pars  II,  pp.  148  +  [iv];  Pars  III,  pp.  55;  Pars  IV, 
pp.  83  +  [ii];  Pars  V,  pp.  54;  Annotationes  in  app^^ndicem, 
PP-  72. 

De    auri    tinctura    sive    auro    potabili    vero.     Quid    sit    k 

quommodo  difPerat  ab  auro  potabili  falso  «k  sophistico  quomodo 
Spagyrice  prseparandum  &  quomodo  in  medicina  usurpandum. 
Amsterodami,  Prostant  apud  Joannem  Janssonium  1651.  80. 
pp.  22. 

Bound  with  Glauber,  J.  R.,  Furni  novi  philosophici. 

Pharmacopcese  Spagyricse.     Pars  Secunda.  Amstelodami  1656. 

80.  pp.  128. 

Opera    Chymica,    Biicher   und  Schrifften,  so  viel  deren  von 

ihme  bi.sshero  an  Tag  gegeben  worden.  Jetzo  von  neuem  mit  Fleiss 
iibersehen,  auch  mit  etlichen  neuen  Tractaten  vermehret,  und  umb 
mehrer  Bequemlichkeit  willen,  in  diese  Form  zusammen  getragen, 
sampt  ein  darzu  verfertigten  vollkommenen  Register.  Franckfurt 
am  Miiyn,  In  Verlegung  Thomte-Matthiie  Gbtzens.  1658.  4o.  pp. 
[xziv]  +  574.  Continuatio  Operum  Chymicorum  .  .  .  1659.  pp. 
[xii]  +  444  +  [xviii]. 

Gliickradt,  Ch-istopher.     See  Beguin,  Johann. 

Hartmann,  George  E.     See  Hartmann,  Johann. 

Hartmann,  Johann.  Praxis  Chymiatrica  Johannis  Hartmanni, 
M-  dicinae  Doctoris,  et  quondam  Chymiatriae  in  Academia  Marpurgensi 
Professoris  publici  celeberrimi,  it  Principum  Hassiae  Archiatri,  edita  a 
Johanne  Michaelis,  .  .  .  et  Georgio  Euerharto  Hartmanno,  Authoris 
Filio.  Lipsise,  Sumptibus  Gotofredi  Grossii  Bibliopolae,  1633.  4o. 
pp.  [xvi]  +  238  {should  be  246)  +  [xxx]. 

Heilmann,  Johii  Jacob.     See  Theatrum  Chemicum. 

Hellwig,  Johann  Otto  van.  Introitus  in  veram  et  inauditam 
physicam  defensus  per  epistolam  ad  generosissimum  D.E..R.  de  St., 
&c.,  &c.,  ;\  Matthia  Scheffero.     Francofurti,  1680.     12o.  pp.  24. 


218 

Hellwig,  Johann  Otto  van.  Introitus  in  veram  atcjue  inauditam 
physicam.     Heidelberg ae,  1680.     12o.  pp.  87 

Bound  with  Hellwig,  /.  C.  van,  Iiiti'oitiis  .  .  .   Fianeofuiti,  1680. 

Arcana  maiora,  oder  curiose  und  niitzliche  Beschreibung  vieler 

wahrhaften  physicalischen  medicinischen,  chymischen,  alehymischen, 
chyrurgiscben,  und  oeconomischen  Geheimnisse.  A.us  Weltberiihmter 
Leute,  so  wohl  Indianischen  Braminen  [oder  Weltweisen,  als  auch 
Teutschen,  Spanier,  Italianer,  Engellender,  Hollander,  Danen,  Frantz- 
osen,  und  anderer  vortreflichen  Manner  Manuscriptis,  und  Corre- 
spondentzen  auch  eigener  Erfahrung,  auf  seinen  zwantzig  jahrigen 
weitlaufPtigen  Reisen,  mit  sonderbaren  Fleiss  collegiret.  Mit  unter- 
schiedlichen  sclionen  raren  Experimenten,  Observationen,  und  Animad- 
versionen  vermehret.  Auf  ins'^andiges  Verlangen  vieler  (so  wohl 
Hoher  als  Niedriger)  Patronen  und  Freunden,  nunmehro  in  Druck 
gegeben,  auch  mit  niitzlichen  Figuren  und  ni)thigen  Registern 
versehen.  Franckfurt  und  Leipzig,  verlegts  Michael  Kjiyser,  Buch- 
handler  in  Miihlhausen,  1717.  8o.  Erofnung  I,  pp.  [xiv]  +  78 +  [ix]  ; 
II,  93  +  [ix];  III,  73  +  [iv];  IV,  103  +  [ix];  V,  [ii]  +  70  +  [viii]  ;  VI, 
[ii]  +  80  +  [vi];  VII,  ii  +  71+[vii]  (68-69  omitted);  VIII,  [ii]  +  54 
(should  be  55)  +  [vi] ;  IX,  [ii]  +  48  +  [vi]. 

Helmont,  JoJuinn  Baptista  van.  A  Ternary  of  Paradoxes.  The 
magnetick  cure  of  wounds,  the  nativity  of  tartar  in  wine,  the  image 
of  God  in  man.  Translated,  illustrated,  and  ampliated  by  Walter 
Charleton.  London,  printed  by  James  Flesher  for  William  Lee, 
dwelling  in  Fleet  street,  at  the  sign  of  the  Turks  head.  1650.  4o. 
pp.  [lii]  +  1 44  (pagination  irregular). 

Opera    omnia.       Ad  litis     his    de    novo    tractatibus    aliquot 

posthumis  ejusdem  authoris,  maximiN  curiosis  pariter  ac  perutilissimis, 
antehac  non  in  lucem  editis  ;  una  cum  indicibus  rerum  ac  verborum 
ut  locupletissimis,  ita  et  accuratissimis,  Francofurti,  Sumptibus 
Johannis  Justi  Erythropili.  Typis  Johannis  Philippi  Andrea?,  1682. 
4o.  pp.  [xl]  +  765 +  [lxxiii].  Opuscula  medica  inaudita.  pp.  [xvi]  + 
276  +  [xliii]. 

See  Rixner,  T.  A.,  and  Siber,  T. 

Hermbstadt,  Siyismuwi  Frielrich.     See  Scheele,  Carl  Wilhelm. 

Hollandus,  Johann  Isaac.  Sammlung  untor.schiodlichcr  bewiihrter 
chymibchor  Schriften,  namentlich  :  Hand  der  Philosophen,  Opus 
Saturci,  Opera  vogotabilia,  Opus  minerale,  Cabala,  de  Lapide 
PhiloKophico,  Nebst  einem  Tractat-  von  don  Irrgiingen  derer  Alchym- 
iaten,  Auctoris  incerti,  neuo  und  verbosserlo  Auflage,  mit  gehurigem 
FleiHe  tiborsehen,  und  mit  einem  Verzeichulis  dorer  in  jeglichem 
Tractut  bofindlichon  wichtigston  Materion  vormchrot  wie  auch  mit 
nothigyn  KuplTorn  gezieret.     Wion  In  Vorlag  boy  J  oh.  Paul   Kruuss, 


219 

Buchhandler,  1746.     80.  pp.    [x7i]  +  762.     [pp.    129-138  omitted  in 
pagination,  and  224-225  duplicated.] 

HoUandus,  Johann  Isaac.     See  Stahl,  Georg  Ernst. 

Hoppodamus,  Johannes.     See  Arnaldus  de  Villa  Nova. 

Johannes  de  Padua.     See  Schaubert,  Johann. 

Johnson,  William.  Lexicon  chymicum.  Cum  obscuriorum  verborum, 
et  rerum  hermeticarum,  turn  phrasium  Paracelsicarum,  in  scriptis 
ejus  ;  et  aliorum  chymicorum,  passim  occurrentium,  planam  explica- 
tionem  continens,  Londiui,  Excudebat  G.  D.  impensis  Gulielmi 
Nealand,  apud  quem  prostant  venales  sub  Signo  Coronae,  in  vico  vulg6 
vocato,  Duck  Lane,  1657.     80.  pp.  [xii]  +  228. 

Jugel,  Johann  Gottfried.  Freyentdeckte  Experimental-Chymie, 
oder  Versuch  den  Grund  natlirlicher  Geheimnisse  durch  die  Anatomie 
und  Zerlegungskunst,  in  dem  astialischen,  animalischen,  vegetabil- 
ischen  und  mineralischen  Reiclie  durch  systematische  Grundsatze, 
Lehr-^iitze,  Beweise,  Gegensiitze,  Gegenbeweise,  Anmerkungen, 
Versuche,  Erfahrungen  und  darauf  folgende  Schliisse,  nebst  dem 
deutlichen  Naturbegriffe  der  motallischen  Generation,  wie  solche 
taglich  in  der  Erde  getriebeu  wild,  durch  eine  lange  Uutersuchung, 
also  vorzustellen,  dass  es  ein  jeder  Naturforschender  einsehen  und 
erkennen  kann ;  In  zwey  Theile  abgefasset,  und  zu  jedermanns 
Nutzen  uud  Vergniigen  dem  Drucke  liberJassen.  Leipzig,  verglegts 
Johann  Paul  Krausse,  Buchhandler,  1766.  80.  pp.  [xiv]  +  368.  [pp. 
209-214  are  not  numbered.] 

Karsten,  IVenceslaus  Johann  Gustav.  Phy»isch-chymische  Abhand. 
lungen  durch  neuere  Schriften  von  hermetischen  Arbeiten  und  andre 
neuere  Untersuchungen  veranlasset.  Halle  im  Magdeburgschen  in 
der  Kengerschen  Buchhandlung,  1786.  80.  Heft  I,  pp.  208;  Heft 
II,  [iv]  +  154. 

Keiling,  Geoi-ge.     See  Trium  Virorum. 

Kelley,  Edward.  Tractatus  duo  egregii,  de  lapide  philosophorum, 
una  cum  theatro  astro nomia3  terrestri,  cum  figuris,  in  gratiam 
filiorum  heruietis  nunc  primum  in  lucem  editi,  cui-ante  J.  L.  M.  C. 
Hamburgi.  Apud  Gothofredum  Schultzen.  Anno  1676.  80. 
pp.  125. 

Khunrath,  Ileinrich.  Amphitheatrum  Sapientiae  ^ternae  Solius 
Verae,  Christiano-Kabalisticum,  Divino-Magicum,  nee  non  Physico- 
Chymicum,  Tertriunum,  Catholicon  :  instructore  Henrico  Khunrath 
Lips:  Theosophiae  amatore  fideli,  et  Medicinae  utriusq;  Doct: 
Hallelu-Iah  !  Hallelu-Iah !  Halleluiah  Phy  diabolo  !  E  Millibus  Vix 
Vni.  Anno  M.D.C.II.  Cum  Privilegio  Caesareae  Majest:  ad 
IJecennium  A  Prima  Impressionis  Die.  Colophon:  Hanoviae  Ex- 
cudebat Guilielmus  Antonius,  MDCIX.  Folio,  pp.  [iv]  +  60  +  222  + 
[i],  [10  engraved  symbolic  plates,  not  included  in  the  pagination]. 
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Kircher,  Athanasius.  Ars  magna  lucis  et  umbrae,  in  X.  libros 
digesta.  Quibus  admirandae  lucis  &  umbrae  in  mundo,  atque  ade5 
universa  natura,  vires  effectusque  uti  nova,  ita  varia  novorum 
reconditiorumque  speciminum  exhibitione,  ad  varios  mortalium  usus, 
panduntur.  Editio  altera  priori  mult6  auctior  .  .  .  Amstelodami, 
Apud  Joannem  Janssonium  k  Waesberge,  <fe  Hseredes  Elizsei  Weyer- 
straet,  1671.  Folio,  pp.  [xxxii]  +  810  (should  be  710,  pp.  424-525 
having  been  omitted  in  pagination)  +  [ix]. 

Mundus  Siibterraneus,  in  KEI  libros  digestus  ;  quo  divinum 

subterrestris  mundi  opificium,  mira  ergasteriorum  naturae  in  eo 
distributio,  verbo  Travra/xop^oi/  protei  regnum,  universae  denique 
naturae  majestas  <fe  divitiae  summ\,  rerum  varietate  exponuntur. 
Abditorum  eff  ictuum  causae  acri  indagine  inquisitae  demonstrantur, 
cognitaj  per  artis  &  naturae  conjugium  ad  humanae  vitae  necessarium 
usum  vario  experimentorum  apparatu,  necnon  novo  modo  &  ratione 
applicantur.  Editio  tertia,  ad  fidem  scripti  exemplaris  recognita,  & 
prioribus  emenda'ior :  turn  ab  Auctore  Roma  submissis  variis  observa 
tionibus  novisque  figuris  auctior.  Amstelodami,  Apud  Joannem 
Janssonium  a  Waesberge  k  Filios,  1678.  Folio,  pp.  [xviii]  +  366  + 
[vi],  [x]  +  507  +  [ix]. 

Kirwan,  Richard.  Essai  sur  le  phlogistique,  et  sur  la  constitution 
des  acides,  traduit  de  I'anglois  de  M.  Kirwaa  ;  avec  des  notes  de 
MM.  de  Morveau,  Lavoisier,  de  la  Place,  Monge,  Berthollet,  et  de 
Fourcroy.     A  Paris,  1788.     8o.  pp.  xii  + 344  +  [iv]. 

Kleyn  Distillierbich.  Eia  newer  uad  leichter  Underricht,  KUost- 
liche  Distillier  bfen  zumachen,  alle  Kreutter  zubrenneo,  und  warzii 
ein  iedes  Distilliert  wasser  glib  zuniitzen.  Franckfurt  Chri.  Ege- 
Colophon:  Zu  Strassburg  bei  Christian  Egenolphen,  Im  Augst,  Des 
M.D.  und  XXX.  Jars.     4o.  fF  [iv]  +  xxvi. 

Kunckel,  Jokann.  Chymische  Anmerckungen  :  darinn  gehandelt 
wird  von  denen  principiis  Chymicis,  Salibus  Acidis  und  Alkalibus, 
Fixis  und  Volatilibus,  in  denen  dreyen  Regnis,  Minerali,  Vegetabili 
•und  Animal i  ;  wie  auch  vom  Geruch  und  Farben,  kc.  Mit  Anhang 
einer  chymischen  Brille  contra  Non-Entia  Chym.  Nach  eigener 
Experientz  beschriebon,  mit  unterschiedeneu  Experimentis  bewahret, 
und  denen  Warheit-  und  Kunst-Liebenden  zu  Nutz  und  Dienstlichen 
Oofallen  in  don  Druck  befordert.  Witteuberg,  In  Verlegung  Job 
Wilhelm  Fincolii  Heel.  Krben,  Druckts  Christian  Schrodter,  1677. 
8o.  pp.  [xiv+  192]. 

V.    Curiofio     Chymische     Tractiitlein  ;     als :      I.    Chymische 

Anmerckungen,  darinn  gehandelt  wird  von  denen  Princip.  Chym. 
Sal.  Acid,  k  Alcalibua ;  Fixis  k  Volatilib.  in  denen  3  Regnis ; 
wie  auch  vom  Oeruch  und  Farben  A-c.  mit  Anhang  einer 
(Jhymi/fchen  Grille,  contra  Non-Kntia  Chym.     II.  Niitzlicho  Observa- 


221 

tiones  von  den  Fixen  und  fliichtigen  Saltzen,  Auro  <k  Argento 
Potabili ;  Spiritu  Mundi  u.  d.  g.  wie  auch  von  den  Farben  und 
Geruch  der  Metallen,  Mineral.  &c.  III.  Epistola,  contra  Spiritum 
Vini  sine  Acido.  IV.  De  Phosphoro  Mirabili ;  dessen  leuchtenden 
Wunder-Pilulen  ;  sampt  einem  Discurs  vom  Nitro.  V.  Probier-Stein, 
de  Acido  &  Urinoso,  Sale  Calido  &  Frigido ;  contra  Herrn  D.  Voigts 
Spir.  Vini  Vindicatutn.  Wobey  zugleich  angehanget  wird :  Christoph 
Brummets  Tractatlein  vom  Blut  der  Natur.  Nebst  einer  Vorrede  .  .  . 
D.  Johannis  Philippi  Burggravii.  Franckfurth  und  Leipzig,  1721.  80. 
pp.  [xii]  +  512  +  [xlviii]. 
[Another  copy.] 

Kunckel,  Johann.  Ars  Vitraria  Experimentalis,  oder  voUkommene 
Glasmacher-Kunst,lehrende,al8  in  einem,  aus  unbetriiglicher  Erfahrung, 
herfliessendem  Commentario,  Uber  die  von  dergleichen  Arbeit  beschrie- 
benesieben  Biicher  P.  Anthonii  Neri,  von  Florenz,  und  denen  dariiber 
gethanen  gelehrten  Anmerckungen  Christophori  Meretti  .  .  .  (so 
aus  den  Italien  und  Lateinischen  beyde  mit  Fleiss  ins  Hochteutsche 
ubersetzt)  .  .  .  Samt  einem  II  Haupt-Theil  .  ,  .  Alles  bin  und 
wieder  in  dieser  dritten  Edition  um  ein  merckliches  vermehret. 
Niirnberg,  1743.     4o.  pp.  [xii]  +  472  +  [xx]. 

See  Neri,  Antonio. 

Kunst-  und  Werck-Schul.  Wieder  Neu  aufgerichtete  und  vergross- 
erte  in  Zwey  Theilen  angewiesene  curieuse  Kunst-  und  Werck  Schul, 
deren  Erster  Theil  moistens  alterley  Erdenckliche,  nutzlich-  und 
bewehrte  Feuer-KUnste  vorstellet :  Als  I.  Die  wahre  Erkautnus  der 
Ertzen  und  Metallen  .  .  .II.  Die  scbone  Form-Kuubt,  Bereitung 
guter  Feuer-bestandiger  Haffner-Geschirr,  als  Oefen,  Tiegel,  etc.  .  .  . 

III.  All  erhand  scbone  Glas-KUnste,  wie  man  schones  Crystallen  .  .   . 

IV.  Von  denen  naturlicben  Edelgesteinen  ...  V.  AUerley  scbone 
ungemeine  Cbymiscbe  Secreta  und  Medicinalia  .  .  .  Ein  Werck  so 
alien  Kunstliebenden  dienlicb  und  nutzlich,  mit  grosser  Miib  und 
Fleiss  zusamengetragen  selbst  sehr  viel  davon  experimentirt,  und 
endlichen  aus  Cbristlicber  Liebe  mit  getheilet  und  am  Tago  gegeben 
durcb  J.  K.  sonderbaren  Liebhaber  der  Edien  Cbymiae  und  anderer 
naturliche  Kunst-  und  Wissenscbafften.  Niirnberg,  in  Verle- 
gung  Johann  Ziegers,  Buchhiindlern,  1705.  4o.  pp.  [vi]  +  1357  + 
[IviiJ. 

Le  Febure  [Nicolas],  A  compleat  body  of  chymistry  :  teaching  the 
whole  practice  thereof  by  the  most  exact  preparation  of  animals, 
vegetables  and  minerals,  preserving  their  essential  vertues.  By 
Nicasius  le  Febure.  .  .  .  Kendered  into  English  by  P.  D.  C.  London, 
printed  by  Tho.  Ratcliffe  for  Octavian  PuUeyn  Junior,  and  are  to 
be  sold  at  the  sign  of  the  Bible  in  St.  Pauls  Church-yard  near  the 
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little  North-door,  1664.  4o.  Parti,  pp.  viii +  312 +  [vii]  ;  Part  II 
pp.  [ii]  +  .364  +  [viii]. 

The  title-page  to  part  I  is  missing,  the  above  title-page  being  that  of  part  II. 

Lemery,  Nicolas.  Cours  de  chymie,  contenant  la  mani^re  de  faire 
les  operations  qui  sont  en  usage  dans  la  medecine,  par  une  methode 
facile.  Avec  des  raisonnements  sur  chaque  operation,  pour  I'instruc- 
tion  de  ceux  qui  veulent  s'appliquer  a  cette  science.  Troisieme  edition. 
.Paris,  1679.     8o.  pp.  [xxx]  +  659  +  [xv]. 

A  course  of  chymistry,  containing  an  easie  method  of  pre- 
paring those  chymical  medicins  which  are  used  in  physick.  With 
curious  remarks  and  useful  discourses  upon  each  preparation,  for  the 
benefit  of  such  as  desire  to  be  instructed  in  the  knowledge  of  this  art. 
The  third  edition,  translated  from  the  eighth  edition  in  the  French, 
which  is  very  much  enlarged  beyond  any  of  the  former.  London, 
printed  by  K  N.  for  Walter  Kettilby,  at  the  Bishop's  Head  in 
S.  Paul's  Church-yard,  1698.     So.  pp.  [xxviii]  -|-  815  +  [xvi], 

[Lenglet  Dufresnoy,  Ificolas.]  Histoire  de  la  philosophie  her- 
metique.  Accompagnde  d'un  Catalogue  raisonnc  des  6crivains  de  cette 
science.  Avec  le  veritable  Philalethe,  revfi  sur  les  originaux.  Paris 
1742.  3  vols.,  12o.  pp.  xxiii -f  486  +  xx  ;  xxxii-f  120  4- 360;  [xxu]  + 
432. 

Lewinstein,  Gustav.  Die  Alchemie  und  die  Alchemisten.  (Samm- 
lung  gemeinverstiindlicher  wissenschaftlicher  Vortriige,  herausgegeben 
von  Eud.  Virchow  und  Fr.  v.  Holtzendorff.  V.  Serie,  Heft  113.) 
Berlin,  1870.     8vo.  pp.  36. 

Libavius,  Andreas.  Alchymia  Andrete  Libavii,  recognita,  emendata, 
et  aucta,  tum  dogmatibus  &  experimentis  nonnullis  ;  turn  commentario 
medico  physico  chymico  :  qui  exornatus  est  variis  instrument  or um 
chymicorum  picturis ;  partim  aliunde  translatis,  partim  plan6  nouis : 
In  gratiam  eorum,  qui  arcanorum  naturalium  cupidi,  ea  absq;  inuo- 
lucris  elementarium  &  senigmaticarum  sordium,  intueri  gaudent. 
Francofurti,  Excudebat  Joannes  Sauriu.s  impensis  Petri  Kopffi.  1606. 
Folio,  pp.  [xx]-f  196-1- xii.  Commentariorum  .  .  .  Pars  Prima,  pp. 
[x]  +  402.     Pars  Secunda.     pp.  192-1- [x]. 

Syntagmatis  selectorum  undiquaque  et  perspicue  traditorum 

Alchymiffi  Arcanorum,  Tomus  primus.  In  quem  congesta  sunt  com- 
mentaria  Chymiie  hactenus  desiderata  :  Insertis  passim  scholijs,  <fc 
commontationibus  ipsifi,  ad  ponitissima  huius  philo.sophin)  &  medicinie 
ducentibuH.  Conscriptus  et  in  IIX  libros  digestus.  Francofurti 
Excudebat  NicolauH  HofTnmnnus,  Impensis  Petri  Kopifii,  1616.  Folio. 
pp.  [xi]  -f  480  -H  [vii]  .  .  .  Tomus  Socundus.  lu  quem  congesta  sunt 
partim  noua,  oafj ;  penitiora  Spagyrorum  socrota,  partim  prioris  tomi 
Donnulla  oxplicaliuH  tradita,  k.  inter  oa  otiam  u;uigmatica  Quorcetani, 
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aliorumque  Hermeticorum  non  pauca  studios6  inuestigati,  declarata  & 

iudicata Cum    Indice    copioso    duplici,    Chymico    &    Medico. 

Francofurti  .  .  .   1613.  pp.  [xii]  +  453  +  [xiv]. 

LuUius,  Raymundus.  llluminati  sacre  pagine  pfessoris  amplissimi 
magistri  Kaymundi  Lull,  ars  magna,  generalis  et  ultima  :  quariicuncg 
aitium  ~i  scientiarum  ipsius  Lull,  assecutrix  et  clauigera :  ~L  ad  eas 
aditum  faciliore  prebes :  antehac  nusqj  arti  impressorie  emucrius 
comendata :  "t  per  magistrum  Bernardum  la  Vinheta  artis  illius 
fidelissimu  interprete  elimata.  Una  cum  figuris  suo  situ  decenter 
intextis  -i,  totius  operis  enucleatiuis.  Incertis  preterea  cuilibet  parti, 
capitulo  et  rubrice,  titulis  et  annotationibus :  adiecto  indice  alpha- 
betico  siue  repertorio,  sententias  electiores  coplectente :  ad  folia 
remissiuo.  Colophon  ....  Lugduni  per  Jacobum  Marechal  calco- 
graphum  :  sumptibus  vero  Simonis  Vincent  .  .  .  1517.  8o.  ff.  [iv]  + 
124. 

Testamentum,    duobus    libris    universam    artem     chymicam 

complectens  antehac  nunquam  excusum.  Item  eiusdem  compendium 
animje  transmutationis  artis  metallorum,  absolutum  iam  »lk  perfectum. 
Colonije  Agrippinse,  Apud  loannem  Byrckmannum,  1566.  8o.  ff. 
[iv]  +  240  +  [viii]  (wanting  f.  24). 

Codicillus  seu  vade  mecum.     Colonise  1572.     8o.    pp.  248. 

Libelli  aliquot  chemici :    [Testamentum  novissimum  ;    Eluci- 

datio  vocabulorum ;  Vade  mecum ;  Compendium  de  transmutationo 
animai  metallorum  ;  Decompositione  gemmarum  ;  Epistola  accurtatoria 
ad  regem  Neapolitanum  ;  Mediciua  magna  ;  Dialogus  Demogorgon.] 
Basileaj,  Apud  Petrum  Pernain,  1572.     8o.     pp.  [xvi]  +  480  +  [xxxi]. 

Libelli  aliquot  chemici.     Basileae,  Typis  Conradi  Waldkirchii, 

1600.     8o.     pp.  [xii]  +  393  +  [xxvi]. 

Aureumsane  opus,  in  quo  ea  omnia  breviter  explicantur,  quae 

scientiarum  omnium  Parens,  tarn  in  scientiarum  Arbore,  qg  arte 
generali  tradit.  Autore  Valerio  de  Valeriis  Patricio  Veneto,  k 
scientiarum  amatore,  1589.  Angustae  vindelicorum  imprimebat 
Michael  Manger.     4o.     pp.  [viii]  +  179. 

Manget,  Jean  Jacques.  Bibliotheca  cbemica  curiosa,  seu  rerum  ad 
alchemiam  pertiuentium  thesaurus  instructissimiis  :  quo  non  tantiim 
artis  auriferje,  ac  scriptorum  in  ea  nobiliorum  historia  traditur ;  lapidis 
Veritas  argumentis  &  experimentis  innuraeris,  imm6  k  juris  consultorum 
judiciis  evincitur ;  termini  obscuriores  explicantur  ;  cautiones  contra 
impostores,  k  difficultates  in  tinctura  universali  conficienda  occurrentes, 
declarantur :  Verum  etiam  tractatus  omnes  virorum  celebriorum,  qui 
in  magno  sudarunt  elixyre,  quique  ab  ipso  Hermete,  ut  dicitur, 
Trismegisto,  ad  nostra  usque  tempera  de  chrysopoea  scripserunt,  cum 
priecipuis  suis  commentariis,  concinno  ordine  dispositi  exhibentur.  Ad 
quorum   omnium   illustrationem    additae    sunt    quamplurimse    figurse 
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jeneae.     Colonise  Allobrogum,  Sumpt.  Chouet,  G.  De  Tournes,  Cramer, 

Perachon,  Ritter,  ct  S.  De  Tournes.    1702.    2  vols.,  folio,    pp.  [xx] + 

938,  [ii]  +  904. 

A  full  list  of  the  contents  of  this  work  is  given  in  Bolton,  IT.  C,  Bibliography 
of  Chemistry,  pp.  1005-1013,  and  Ferguson,  J.,  Bibliotheca  Chemica,  Vol. 
II,  pp.  68-70. 

Merrett,  Christopher.     See  Kunckel,  Jolmnn. 

See  Neri,  Antonio. 

Meurdrac,  Maria.  Die  Mitleidende  und  leichte  Chymie  dem 
Ibblichen  Frauen-Zimmer  zu  sonderbahrem  Gefallen  in  Frantzosischer 
Sprach  beschrieben  durch  Jungfr.  Maria  Meurdrac,  und  nunmehr  in 
Teutsch  Ubersetzt  und  heraussgegeben  von  J.  L.  M.  C.  Sampt  einem 
Tractatlein,  wie  man  allerhand  wohlriechende  Sachen  kiinstlich 
prsepariren  sol,  durch  Johann  Muffatz.  Franckfurt,  In  Verlegung 
Joh.  David  Zunners,  1673.     12mo.    pp.  [viii] +  411  +  [xxv]. 

Michaelis,  Johann.     See  Hartmann,  Jo/uinn. 

Musaeum  Hermeticum  Reformatum  at  Amplificatum,  omnes  sopho- 
spagyricae  artis  discipulos  tidelissime  erudiens,  quo  pacto  summa  ilia 
veraque  Lapidis  Philosophici  Medicina,  qua  res  omnes  qualemcunque 
defectum  patientes,  instaurantur,  inveniri  et  haberi  queat.  Continens 
Tractatus  Chimicos  XXI,  praestantissimos,  quorum  noniina  et  seriem 
versa  pagella  indicabit.  In  gratiam  filiorum  doctrinae,  quibus 
Germanicum  idioma  ignotum  est,  Latina  lingua  ornatum,  Francofurti 
et  Lipsiae,  1749.     4o.    pp.  [xii]  +  862  +  [i]. 

A  list  of  the  contents  of  this  work  is  giren  in  Fergnson,  J.,  Bibliotheca  Clieniica, 
Vol.  II,  p.  119. 

Neri,  Antonio,  Merrett,  Christopher,  and  Kunckel,  Johann.  Art  de 
la  verrerie,  de  Neri,  Merrett  et  Kunckel.  Auquel  on  a  ajoute  le  Sol 
sine  veste  D'Orschall ;  I'helioscopium  videndi  sine  veste  solem 
chymicum;  le  Sol  non  sine  veste  ;  le  chapitreXI.  du  Flora  Saturnizans 
de  Henckel,  sur  la  vitrification  des  v6g6taux ;  un  memoire  sur  la 
maniere  de  faire  le  safEre  ;  le  secret  des  vraies  porcelaines  de  la  Chine 
k  de  Saxe  .  .  .  Traduits  de  I'Allemand,  par  M.  D  *  *  *  Paris  1752. 
4o.  pp.  [iv]  +  lv  +  630  +  [ii]. 

Paracelsus,  Theophrastus.  Dess  hocherfahrnesten  Medici  Aureoli 
Theophrasti  Paracelsi  schreyben,  von  den  kranckheyten,  so  die 
vernunfft  berauben,  als  da  sein  S.  Veyts  Thantz,  Ilinfallender  siechtage, 
Melancholia  vnd  Vnsinnigkeit,  &c.,  sampt  ihrn  warhafften  curen. 
Parzu  auss  gemeldte  Autboris  Biichern  gethan  sein  etlicho  lustige  und 
nutzburo  ProcesH,  Admiuistratioues  und  wiirckungen  doss  Vitriols  und 
ErdeuhartzoH,  in  rcchtor  trouw  publiciort,  durch  Adamum  von  Boden- 
gtein  .  .  .  Innhalt  und  frucht  dieses  Buchswird  in  dor  orsten  Vorrede 
ordenlich  begrifTen.  (Basilee)  15G7.  4o.  ff.  [58].  [Sig.  *,  A— Oj  j 
g.l.  miwing.j 
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Paracelsus,  Theophrastus.  Aurora  Thesaurusque  Philosophorum, 
Theophrasti  Paracelsi,  Germani  Philosophi,  &  Medici  prse  cunctis 
omnibus  accuratissimi.  Accessit  Monarchia  Physica  per  Gerardum 
Dorneum,  in  defensionem  Paracelsicorum  Principiorum,  k  suo  Prae- 
ceptore  positorum.  Prseterea  Anatomia  uiua  Paracelsi,  qua  docet 
autor  'prseter  sectionem  corporum,  &  ante  mortem,  patientibus  esse 
succurrendum.     1577.     Basilae.     80.  pp.  63. 

Bound  with  Dorn,  Gerhard,  Congeries  Paracelsicae,  &c.,  1581. 

Aureoli   Theophrasti  Paracelsi  de  summis  naturae    mysteriis 

commentarij  tres,  a  Gerardo  Dorn  conuersi,  muU6que  quam  antea 
fideliter  characterismis  &  marginalibus  exornati,  aucticjue.  Quorum 
nomina  sequens  pagella  dabit.  B.isilese,  Ex  Officina  Pernaea  per  Cour. 
Vvaldkirch,  1584.  80.  pp.  [xvi]  +  173  [should  be  149] +  x  [pagina- 
tion irregular]. 

Opera   omnia    medico-chemico-chirurgica,  tribus   voluminibus 

comprehensa.  Editio  novissima  et  emendatissima,  ad  Germanica  «fe 
Latinaexemplariaaccuratissimecollata  :  Variis  tractatibus  k,  opusculia 
summa  hinc  inde  diligentia  couqiiisitis,  vt  in  voluminis  primi  prse- 
fatione  indicatur,  locupletata :  Indicibusq ;  exactissimis  instructa. 
Genevte,  Sumptibus  loan.  Antonij,  «fe  Samuelis  De  Tournes. 
MDCLIIX.  Vol.  I,  pp.  [xxxiv]  +  828  +  [xxxix];  Vol  II,  [xxii]-|- 
7I8  +  [xxxii];  Vol.  Ill,  [xii]  +  212  +  [xxvii];  Vol.  Ill,  Sect.  II,  [iv]  + 
119-f-[vii].     Testamentum,  Dictionariolum,  itc,  18. 

Chymischer  Psalter,  oder  Philosophische  Grundsatze  vom  Stein 

der  Weisen  Anno  1522.  Aus  dem  hcichst  seltenen  lateinischen  Grund- 
text  iibersetzt,  von  einem  Liebhaber  natiirlicher  Geheimnisse.  Am- 
sterdam, 1771.     80.  pp.  [xvi] +  32. 

See  Dorn,  Gerhard. 

See  Thurneisser,  LeonJiart. 

See  Trissmosin,  Salomon. 

Porta,  Giovanni  Baptista.  Magise  Naturalis  libri  viginti.  Ab  ipso 
quidem  authore  ante  biennium  adaucti,  nunc  vero  ab  infinitis,  quibus 
editio  ilia  scatebat  mendis,  optime  repurgati :  in  quibus  scientiarum 
naturalium  diuitae  »fe  deliciae  demonstrantur.  Accessit  index,  rem 
omnem  dilucid6  repraeseutans  copiosissimus.  Librorum  ordinem,  qui  in 
hoc  opere  continentur,  versa  pagina  indicabit.  Francofurti  apud 
Andrse  Wecheli  heredes,  Claudium  Marnium,  tt  loann.  Aubrium. 
1591.     80.  pp.  [xxxvi] -h  669. 

La  magie  naturelle  :  qui  est,  les  secrets  k  miracles  de  Nature, 

mise  en  quatre  livres,  par  lean  Baptiste  Porta  Neapolitain.  Nou- 
vellement  traduite  de  Latin  Frangois.  Eouen  1606.  80.  ff. 
[vii]  +  278  +  [xvii]. 

Magia  naturalis,  oder  Haus-Kunst-  und  Wunder-Buch.     Zu 

erst  von  dem  selben  Lateinisch  beschrieben  ;  hernach  von  Ihm  selbst 
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vermehret ;  nunmehr  aber  alien  Liebhabern  der  natiirlichen  Wissen- 
schaif  ten  zum  besten,  nicht  nach  dem  alten  Druck,  der  Frantzosischen 
und  Teutschen  Edition,  darinnen  nur  viei-  Bvicher ;  sondern  durch  alle 
zwantzig  Biicher  gantz  aufs  ueu  in  die  Hochteutsclie  Sprache  iiber- 
setzet ;  von  alien  Fehlern,  so  in  dem  Lateinischen  Druck,  mit  grossem 
Hauffen  iibrig  geblieben,  und  aufs  neue  eingeschlichen,  aufs  fleissigste 
gereiniget ;  in  gewisse  mit  Zahlen  unterschiedene  Absatze  abgetheilet ; 
mit  deutlichen  Teutschen  Kunst-reimen  gezieret ;  an  Figuren  gebessert, 
mit  schonen  Kupfern  geschmiicket;  mit  nothwendigen  Anmerckungen 
und  Auflosungen  der  darinn  enthaltenen  Riitzel,  wie  auch  vielen  neuen 
ungemeinen  guten  Chymischen  und  audern  Stucken  vermehret,  auch 
mit  guten  Registern  versehen,  und  in  zweyen  Theilen,  deren  das  erste, 
die  ersten  sieben ;  das  andre  die  letzten  dreyzehen  Biicher  in  sich 
enthalt,  heraus  gegeben  ^durch  Christian  Peganium,  sonst  Rautner 
genannt.  Niirnberg,  in  Verlegung  Johann  Ziegers  Buchhandlers. 
(Jedruckt  zu  Sultzbach  durch  Abraham  Liechtenthaler,  1680.  Erste 
Buch.  80.  pp.  [x]  +  990  +  [cxiv]  [pp.  1-2  andl5-16  missing;  the  latter 
are  supplied  in  manuscript].  Zweite  Buch.  pp.  [i]  +  876  +  [xxxvi] 
[pp.  847-848  omitted  in  pagination]. 

Rebentrost,  David.    See  Trium  Virorum. 

[Reibehand,  Christoph.]  Filum  Ariadnes  d  is  ist :  Neuer  chymischer 
Discurs  von  den  grausamen  und  verfiihrischen  Irrvvegen  der  Alchym- 
isten,  dadurch  sie  selbst  und  viel  Leute  neben  ihnen  verleitet  werden, 
und  dann,  was  doch  ^endlich  der  rechte  uhr.ilte  einige  Weg  zu  dem 
allerhochsten  Secreto  sey,  wie  darinnen  zu  procediren,  und  welcher 
gestalt  auch  particularia  zur  Hand  gebracht  werden  konnen.  Alles 
durch  selbst-eigene  Experientz  erkliiret  und  an  Tag  gegeben  durch 
Heinr.  von  BitsdorfE,  Hermundurum.  Denen  sind  noch  beygefiiget 
LXXIX.  grosse  und  sonderbahre  Wunder.  So  bey  einem  Special 
angegebenen  Subjecto  theils  von  der  Natur,  theils  aber  in  der 
gef lihrten  Arbeit  sich  befunden  haben.  Gotha,  Verlegts  Jacob  Meviiis, 
1718.  80.  pp.  [xvi]  + 136.  [The  Grosse  tind  sonderbakre  Wu7ider  .  .  . 
1725,  has  a  separate  title-page  and  pagination.]  pp.  71. 
Bound  with  Valentinns,  B.,  Chymi3.',he  Schriftcn,  1740. 

Ripley,  George.  Chymische  SchrifEten  des  hochgelehrten,  fiirtref- 
fiichen  und  weitberhiimten  Philosophi  Georgii  Ripla)i,  Canoniei  Angli. 
Darinnen  vom  gebenedeyeten  Stein  der  Woisen  uud  desselben 
kunstreiclxer  prasparation  griindlich  gelehrot  wird,  Zuvor  durch  den 
HochgelahrtoD  Herrn  Nicolaum  Barnaudum  Chymicum  zu  Latoiniacher 
Sprache  publicirot,  Jetzo  aber  alien  Filiis  doctriniu  zum  besten  durch 
einen  Liobhabor  der  Kunst  in  Deutsche  Sprache  gebracht,  und  in 
Druck    gegoben    Anuo    1624.      Gedruckt      In     vorU^gung      Joliann 
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Birckners,  Buchhandlers  in  Er ff uit.  80.  pp.  [i]  +  1 1 3  [should  be  1 1 1 , 
pagination  irregular]. 

Rlxner,  Tlutddd  Anselm,  and  Siber,  Thaddd.  Leben  und  Lehrmein- 
ungen  beruhmter^Physiker  am  Ende  des  XVI  und  am  Anfange  des 
XVII  Jahrhunderts,  als  Beytrage  zur  Geschichte  der  Physiologie  in 
enigerer  und  weiterer  Bedeutung.  Heft  VII.  Job.  Bapt.  v.  Hel- 
mont.    Sulzbach,  1826.     80.    pp.  viii  +  245  +  [iii]. 

Eobison,  Johann.     See  Black,  Joseph. 

Rosencreutz,  Christian.  Chymische  Hochzeit  :  Christiani  Rosen- 
creiitz.  Anno  1459.  Arcana  publicata  vilescunt ;  k  gratiam  pro- 
phanata  amittunt.  Ergo :  ne  Margaritas  obijce  p  ^rcis,  seu  Asino 
substerne  rosas.  Strassburg,  In  Verlagung,  Lazari  Zetzners.  1616. 
Colophon  :  Strassburg, Gedruckt  bey  Conrad  Scher,  Im  Jahr  MDCXVI. 
80.    pp.  146  +  [ii]. 

Roth-Scholtz,   Friederich.      Deutsches    Theatrum    Chemicum,    auf 

welchem  der  beriihmtesten   Philosophen  und  Alchymisten  Schrifften, 

die  von  dem  Stein  der  Weisen,  von    Verwandlung    der   schlechten 

Metalle   in   bessere,  von    Krautern,  von   Thieren,    von   Gesund-   und 

Sauer-Brunnen,  von  warmen  Badern,  von  herrlichen  Artzneyen  und 

von  andern  grossen  Geheimniissen  der  Natur  handeln,  welche  bisshero 

entweder  niemahls  gedruckt,  oder  doch  sonsten  sehr  rar  worden  sind. 

Niiruberg,  bey  Adam  Jonathan  Felsseckern   1728-1732.     3  vols.,  80. 

[ii]  +  26  +  [ii]  +  680  +  32  +  350;    22  +  935;  46  +  960. 

A  full  list  of  the  contents  of  this  work  is  given  iu  Bolton,  ff.  C,  Bibliography 
of  Chemistry,  pp.  1035-1040,  and  Ferguson,  J.,  Bibliotheca  Chemi<^a, 
Vol.  II,  pp.  298-299. 

Bibliotheca     Chemica.      H.    E.     Collectio    Auctorum    fere 

omnium,  qui  de  naturae  arcanis,  re  metallica  et  minerali,  item  de 
melioratione  corporum  artiBciali  etc.,  Hermetice  scripserunt.  Re- 
censentur  etiam  diversae  librorum  editiones  aliaque  huius  generis 
manuscripta  hactenus  inedita.  Fasciculus  primus  editio  secunda. 
Norimbergae  et  Altdorfii  apud  Haeredes  Job.  Dan.  Tauberi.  1735. 
80.    pp.  238. 

See  Becher,  Johann  Joachim. 

[Schaubert,  Johann.]     Auszug   aus   des   Joannis  von  Padua  con- 

sumata  Sapientia  oder  Praxis  von  dem  Mineralischen  Stein.     Fianck- 

furt  Anno  1681  in  Duodez.     Item  daselbst   aus   d.    Epistl    Joannis 

Trithemii,  item  daselbst  aus  d.   Epistl  Joannis  Teutz  Schescheni,  etc. 

[Manuscript.]     80.      pp.  [ii]  +  126. 

The  above  consists  of  manuscript  extracts  from  Sohaubert,  Johann* 
Consummata  Sapientia,  seu  Philosophia  Sacra,  Praxis  der  Lapide  Minerali, 
Johannis  de  Padua,  Epistola  Johannis  Trithemii,  Von  den  dreyea 
Anfangen  aller  natiirlicheu  Kuust  der  Philosophise.  Epistola  Johann 
Teutzschescheni,  De  Lapide  Philosophorum  .  .  ,  Francofurti,  1681.  12o. 
pp.  282. 
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Scheele,  Carl  WiUielm.  Sammtliche  physische  und  chemische 
VVerke,  nach  dem  Tode  des  Verfassers  gesammlet,  und  in  deutscher 
Sprache  herausgegeben  von  Sigismund  Friedricli  Hermbstadt.  Berlin, 
1793.     2  vols.,  8o.    pp.  xxxii  +  264,  446. 

[Schinid,  Johann  Georg.'\  Der  von  Mose  u.  denen  Propheten  libel 
urtheilende  Alchymist,  wird  fiirgestellet  in  einer  Schrifft-gemassen 
Erweisung,  dass  Moses  und  einige  Propheten,  wie  auch  David,  Salomon, 
Hiob,  Esra  und  dergleichen,  keine  Adepti  Lapidis  Philosophorura 
geweseu  sind ;  Ingleichen  dass  die  Lehre  und  alchymistisch  Vorgeben, 
von  Verwandlung  der  geringen  Metalle  in  Gold,  eine  lautere 
Phantasie  und  schadliche  Einbildung  sey ;  Von  einem  Liebhaber  der 
Wahrheit,  der  sich  trostet,  dass  der  AUmachtige  sein  Gold  sey,  Hiob 
XX.  V.  25.  und  nichts  Jm  Golde  Sucht.  Chemnitz,  bey  Conrad 
Stosseln,  1706.     8o.    pp.  [xiv]  + 144. 

Shaw,  Peter.     See  Boerhaave,  Hermann. 

Siber,    Tlmddd.     See  Rixner,  Thaddd  Anselm. 

Stahl,  Georg  Ernst.  Zufallige  Gedancken  und  niitzliche  Bedencken 
iiber  den  Streit,  von  dem  so  genannten  Sulphure,  und  zwar  sowol 
dem  gemeinen,  verbrennlichen,  oder  fliichtigen,  als  unverbrennlichen, 
oder  fixen.  Halle,  In  Verlegung  des  Waysenhauses,  1718.  8o. 
pp.  [viii]  +  373. 

Zymotechnia  fundamentalis,  oder  allgemeine  Grund-Erkannt- 

niss  der  Gahrungs-Kunst,  vermittelst  welcher  die  Ursachen  und 
WUrckungen  dieser  alleredelsten  Kunst,  welche  den  nutzbahrsten  und 
subtilesten  Theil  der  gantzen  Chymie  ausmacht.  Aus  den  wesent- 
lichen  mechanisch-physischen  Haupt-Gr linden  iiberhaupt  mit  hochstem 
Fleiss  ans  Licht  gestellet,  und  mit  einem  neuen  chymischen  Experi- 
ment, wie  ein  wahrer  Schwefel  durch  Kunst  zum  Yorschein  zu 
bringen ;  wie  auch  mit  andern  nutzlichen  Erfahrungs-Proben  und 
Anmerckungen  dem  Publico  mitgetheilet  werden.  Wegen  ihres 
unbeschreiblichen  Nutzens  aus  dem  Lateinischen  ins  Teutsche  Uber- 
Betzet.  Franckfurth  und  Leipzig.  Verlegts  Johann  Leopold  Montag 
[in  Regenspurg,  1734].      [Title-page  cut  down.]     Bo.   pp.  [xxii]  +  304. 

Fundamenta  chymiae  dogmaticae  et  experiment alis,  et  quidem 

turn  communions  physicae  mechanicae  phannaceuticae  ac  medioae  turn 
Bublimioris  sic  dictae  hermeticae  atque  alchymicae.  Olim  in  privates 
auditorum  usus  posita,  jam  vero  indultu  autoris  publicae  luci  exposita. 
AnnoxuH  est  ad  coronidis  conflrmationein  tractatus  Isaaci  Hollandi 
De  Halibus  ot  Oleis  Metallorum.  Editio  secunda,  emendutior  et 
auctior.  Norimbergae,  impensis  B.  Guolfg.  Maui*.  Endteri  Con- 
sortii  eb  Vid.  B.  lul.  Arnold  Engelbrochti.  1746-7.  3  vols.,  4o. 
pp.  [viii]-l-255  +  [xxiii],  [viii]4-76-l- 199  +  [31],  [viii] +  508  +  [xviii]. 

See  Booher,  Johann  Joachim. 

Sternhals,  Joltann.     Hitter-Krieg   das   ist :    Ein  Philosophisch-Ge- 
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schichfc,  in  Form  eines  gerichtlichen  Processes,  wie  zwey  Metallen, 
nemblich  Sol  und  Mars,  durch  Klag,  Antwort  und  Beweiss,  jegliches 
Natur  un  Eigenschaft  von  ihrem  niiturlichen  Gott  und  Richtev  ^  rio 
gehoret,  und  endlich  durch  ein  wolgegriindetes  Urtheil,  mit  ewig- 
wdhrender  Freundschafft  einig  zusammen  verbunden  werden.  Langer 
denn  vor  200.  Jahren  durch  den  Ehr-Wiirdigen  Herrn  Johann 
Sternhals,  damahls  Catholischen  Priester  des  BischofBichen  Stiffts 
Bamberg,  als  einem  wahren  Chymico  und  Philoscpho  laut  seiner 
eigenen  Vorrede  gestellet.  Jtzo  wieder  aufEs  neu  ubersehen  und  zum 
Druck  heraussgegebeo.  Hamburg,  In  Verlegung  George  Wolff, 
Buchbandl.  in  S.  Johanes-Kirchen,  1680.  8o.  pp.  [xii]  +  90. 
Bound  witli  Suohten,  Alexaiider  von,  Cbymiscbe  Schiifften. 

Suchten,  Alexander  von.  Chymische  Schrifften  alle,  so  viel  deren 
vorhanden,  ziim  ersten  mahl  zusammen  gedruckt,  mit  sonderbahrem 
Fleiss  von  vielen  Druckfehlern  gesaubert,  vermehret,  und  in  zwey 
Theile,  als  die  Teutschen  Lateinischen  verfasset.  Franckfurt  am 
Alayn,  In  Verlegung  Georg  Wolffs,  Buchh.  in  Hamburg,  Druikts 
Johaun  Giirlin.     1680.     8o.     pp.  [xiv]  +  486  +  [ix]. 

Teutzscheschen,  Johann.     See  Schaabert,  Johann. 

Theatrum  Chemicum,  praecipuos  selectorum  auctorum  tractatu3  de 
chemiae  et  lapidis  philosophici  antiquitate,  veritate,  jure,  praestantia, 
it  operationibus,  continens :  In  gratiam  verse  chemise,  i  medicinae 
chemicie  stiidiosorum  (ut  qui  uberrimam  inde  optimorum  remediorum 
messem  facers  poteruut)  congestum,  k  in  sex  partes  sen  volumina 
digestum  ;  Singulis  voluminibus,  suo  auctorum  et  librorum  catalogo 
primis  pagellis :  rerum  veri)  k.  verborum  indice  postremis  annexe. 
Argentorati,  sumptibus  Heredum  Eberh.  Zetzneri  1659-61.  6  vols., 
8o.  Vol.  I,  pp.  794  +  [xxx];  Vol.  11,  549  +  [vii];  Vol.  Ill,  859  + 
[xiii];  Vol.  IV,  [viii]+ lOU +  [xxxiii] ;  Vol.  V,  [viii]  +  912 +  [xxix]. 
Vol.  VI  has  the  folloioing  title :  Theatri  Chemici  volumen  sextum, 
theologis,  medieis,  et  tarn  vulgaribus  quam  hermeticte,  chemite  studiosis 
utilissimum,  praicipuos  selectorum  auctorum  huius  seculi  tractatus 
de  chemia  &,  lapidis  philosophici  antiquitate,  veritate  jure  praestantia 
&  operationibus  continens,  ex  Germanica  it  Gallica  lingua  in  Latinam 
translatum  per  Johannem  Jacobum  Heilraannum,  Argentorati,  sumptib. 
Hjeredum  Kberhardi  Zetzneri,  1661.     pp.  [xviii]  +  772 +  [xxv]. 

A  full  list  of  tlie  contents  of  this  work  is  given  in  Bolton,  H.  C,  Bibliogi-aphy 
of  t'liLinistry,  pp.  1050-1058,  and  FerguBon,  J.,  Bibliotheca  Chemica,  Vol. 
II,  pp.  436-439. 

Thomson,  lliomas.  A  system  of  chemistry.  In  four  v^olumes. 
The  secon  I  edition.  Edinburgh.  1804.  8o.  pp.  xvi  +  605,  viii  + 
51)6,  vii  +  629,  viii +  808. 

' An  attempt  to  establish  the   first  principles  of  chemistry  by 
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experiment.  In  two  volumes.  Lomion  1825.  80.  pp.  xxiii  +  478, 
vii  +  532. 

Thomson,  Thonias.  A  system  of  chemistry  of  inorganic  bodies.  In 
two  volumes.  Seventh  edition.  London  and  Edinburgh,  1831.  80. 
pp.  ix  +  944,  viii  +  742. 

Thurneisser,  Leonliart.  Pison.  Das  erst  Theil.  Von  Kalten, 
Warmen,  Minerischen  und  Metallischen  Wassern,  sampt  der  ver- 
gleichunge  der  Plantarum  und  Erdgewech-en  10  Biicher :  Durch 
L^onhart  Thurneisser  zum  Thurn,  mit  grosser  miihe  und  arbeit, 
gemeinem  nutz  zu  gut  an  tag  geben.  Mit  Rom.  Kay.  May.  freyheit 
auff  10  Jar.  1572.  Gedruckt  zu  Franckfurt  an  der  Oder,  durch 
Johan  Eichorn.     Folio,     pp.  [xx]  +  ccccxx  +  [liii]- 

;  n^'^T'Q  ^^^  'EPMHNE'IA.     Das  ist  ein  Onomasticum  und 

T         *       V 

Interpretatio  oder  aussfiihrliche  Erklerung,  Tiber  Etliche  frembde  un 
(bey  vielen  hochgelarten,  die  der  Lateinischen  und  Griechischen 
Sprach  erfahren)  umbekante  Nomina,  Verba,  Proverbia,  Dicta,  Sylben, 
Caracter,  und  sonst  Reden.  Deren  nicht  allein  in  des  theuren  Philo- 
sophi  und  Medici  Aurelij,  Theophrasti,  Paracelsi  von  Hohenheim, 
Sondern  auch  in  anderer  Authorum  Schrifften,  hin  und  wider  weit- 
leufftig  gedacht,  welche  hie  zusammen,  nach  dem  Alphabet  verzeichnet. 
Das  Ander  theil.  In  welchem  fast  jedes  Wort,  mit  seiner  eigenen 
schrifft,  nach  der  Viilcker  Etymologia  oder  eigenen  art  und  weis 
zureden,  beschrieben  worden  ist.  Gedruckt  zu  Berlin  durch  Nicolaum 
Voltzen  1583.     Folio,     pp.  [xfii]+ 188. 

Bound  with  Tharneisser,  L.,  Vol  Magna  Alchymia. 

MEPAAH  X YMIA,  Vel  Magna  Alchymia.     Das  ist  ein  Lehr  und 

unterweisung  von  den  offenbai-en  und  verborgenlichen  Naturen,  Arten 
und  EigenschaCften,  allerhandt  wunderlicher  Erdtgewechssen,  als 
Ertzen,  Metallen,  Mineren,  Erdsafften,  Schwefeln,  Mercurien,  Saltzen 
und  Gesteinen.  Und  was  der  dingea  zum  theil  hoch  in  den  Liift'ten, 
zum  theil  in  der  Tieffe  der  Erden,  und  zum  theil  in  den  Wassern, 
welche  aus  dem  Chaos  oder  der  Confusion,  und  vermischung 
Elementischer  Substanzen,  als  Gei^tlicher,  uil  doch  subtiler,  noch 
unbestendiger  weis  verursacht,  empfangen  und  radicirt,  Aber 
von  Himelischer  zuneigung  der  Induentischen  impression,  oder 
Eintruckung,  Seelischer  und  Fixer  oder  bestendiger  weise,  zu  einer 
wesentlichen  materia  digerirt,  coaguliit,  odor  priup-irirf,  Und  durch  die 
natiirliche  Vermiigligkeit,  Krafft  und  forth troibung,  jedes  in  seiner 
geetalt,  Als  ein  greiffelichs,  eint/.igs,  wesentlichs  ding,  Corporalischer, 
volkommener  weise,  von  seiner  Radice  abgeluset,  an  tag  aussgestossen, 
und  iu  geatalt  oiner  sichtigcii  Masste  geboren  :  Und  wie,  oder  welcher 
gestalt,  oder  auff  was  wuiss  uu  wege,  d«ren  ein  jedes,  mit  zusatz  des 
audern.  durch  Muuuchlichen    Handgri£^,  oder  den  Usum  (dieser  sehr 


alten  Kunst)  eintweders  in  ein  Liquorem,  Oehl,  Saltz,  Stein,  Wasser, 
Schwefel,  Mercurium  oder  andere  Mineren  und  Metall  verwandelt,  oder 
sonst  zum  nutz,  gebrauch  und  wolstandfc,  Menschlichs  zeitlichs  Lebens 
zugericht  und  bereitefc  wird.  Gedruckt  zu  Berlin  durch  Nicolaum 
Voltzen.     1583.'    Folio,     pp.  [xii]  +  144  + [xii]. 

Tiflfereau,  C.  Theod.  Die  Golderzeugung  auf  kiinstlichem  Wege  ist 
thatsachlich  erwiesen.  Die  Metalle  sind  keine  einfachen,  sondern 
zusammengesetzte  Korper.  Aus  dem  Franzosischen.  Berlin,  1855. 
8vo.     pp.  29. 

[Trissmosin,  Salomon.^     Aureum   Vellus  Oder  Guldin    Schatz  und 

KunstkarTier :    Darrinen    der    aller    fiirnemisten,    fiirtreffenlichsten, 

ausserlesenesten,  herrlichisten   und  bewehrtest€  Auctorum  Schrifften 

und  Biicher,  auss  dem  gar  vralte   Schatz  der  uberblibnen,  verborg- 

nen,  hinderhaltenen    Reliquien  und   Monumenten   der  Aegyptioriim, 

Arabum,  Chaldaeorum    &    Assyriorum    Kbnigen   und  Weysen.     Von 

dem    Edlen,  Hpcherleuchten,     Fiirtreffenlichen,    bewerte    Philosopho 

Salomone    Trissmosino    (so     dess    grossen     Philosophi    und    Medici 

Theophrasti  Paracelsi  Praeceptor  gevvesen)  in  sonderbare  uuderschied- 

liche   Tractatlein   disponiert,    und  in   das  Teutsch   gebracht.     Sampt 

anderen    Philosophischen    alter    unnd   newer   Scribenten  sonderbaren 

Tractatlein,  alles  zuuor  niemalen  weder  erhbrt  noch  gesehen,  wie  der 

Catalogus  zuverstehen  gibt.     Durch  eiuen  der  Kunst  liebhabern  mit 

grossem  Rosten,  Miihe,  Arbeyt  und  Gefahr,  die  Originalia  und  Hand- 

schrifEten  zusammen  gebracht,  unnd  auffs  trewlichest  und  fleissigst  an 

Tag  geben.  Getruckt  zu  Rorschach  am  Bodensee.    1598.   4o.     Tract  I, 

pp.    [viii]+117.     Tract  :ir,   pp.  [ii]  +  102.     Tract  III,    pp.  248  (Gg 

is  lorongly  imposed).     [Hand-coloured  woodcuts.] 

A  detailed  list  of  contents  is  given  in  Ferguson,  J.,  Bibliotheca  Chemica,  Vol. 
II,  p.  469. 

Tritheim,  Johann.     See  Schaubert,  Johann. 

Trium  Virorum  Chymicorum  clarissimorum,  nehmlich  Amadei 
Friedlibii,  Davidus  Rebentrosts  und  Doctor  George  Keilings 
Collectanea  curiosa  de  Bismutho,  Das  ist  Etliche  rare,  biss  anhero 
noch  nie  bekannt,  sondern  sehr  geheim  gehalten  gewesene  chymische 
Processe,  Wovon  auch  bey  denen  Autoribus  Chymicis  nicht  die 
allergeringste  Meldung  zu  tinden,  Welche  vorietzo  alien  Liebhabern 
der  edlen  Chymie  als  besondere  Arcana  und  in  der  Praxi  niemahls 
fallibel  befundene  Processe,  durch  den  Druck  communiciret  worden. 
Dressden  und  Leipzig,  bey  Gottfried  Leschen,  1718.  8o.  pp.  88. 
Bound  with  Hellwig,  Johann  Otto,  Arcana  maiora. 

Trommsdorff,  Johcmn  Bartholomdiu.  Taschenbuch  fiir  Aerzte, 
Chemiker  u.  Pharmazeutiker  auf  das  Jahr  1803.  Erfurt.  8o.  pp. 
[xxiv]  +  iv+-176. 
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TJhr  alter  Ritter-Krieg,  das  ist,  Ein  Alchymistisch  kiirtzlicbes 
Gesprach  linsers  Steins,  des  Goldes  und  des  Mercarij,  von  der  wahren 
Materij,  daraus  der  Stein  der  Weisen  von  den  Naturkiindigern  durcli 
gebiihrliche  Handgriffe  mit  Hiilffe  des  Lunischen  Vulcani  bereitet 
wird  von  einem  alten  wohlerfahrnen  Philosopho  bescbrieben, 
Hamburg,  In  Verlegung  Georg  Wolffs,  Buchjindl.  in  S.  Johanis- 
Kirchen,  1680.     80.     pp.  16. 

Bound  with  Suchten,  Alexander  von,  Chymische  Schrifften,  1680. 

Usufur  womit  ein  vornehmer  Italiiinischer  Fiirst  von  einem  vermein- 
ten  Chymico  listiger  Weise  betrogen  worden.  Vor  einigen  Jahren 
■Welsch,  nun  aber  Teutsch  pubUcirt.  So  als  ein  Anhaug  zum 
Fegefeuer  der  Chymisten  dienen  kan.  Fr.inckfurt  und  Leipzig,  zu 
lindea  im  Taubrischen  Buchladen,  1717.     80.     pp.  [24]. 

■  Bouud  with  Hellwig,  Johanii  Otto,  Arcana  maiora. 

Valentinus,  Basilius.  Cliymische  Schriften  alle,- so  .  viel  derer 
verhanden,  anitzo  zum  Ersten  mahl  zusammen  gedruckt,  auss  vielen  so 
wol  geschriebenen  als  gedruckten  Exemplaren  vermehret  und  verbessert 
und  in  Zwey  Theil  verfasset.  Hamburg,  In  Verlegung  Johann 
Naumans  und  Georg  Wolff,  1677.  80.  pp.  [vi]  +  446  +  [xxiv], 
400  +  [xxviii]. 

— —  Chymische  Schriften,  aus  einigen  alten  MSten  aufs  fleissigste 
verbessert,  mit  vielen  Tractaten,  auch  etlichen  Piguren  vermehret,  und 
nebst  einem  vollstiindigen  Register  in  drey  Theile  verfasset :  Samt 
einer  ueuen  Vorrede,  von  Beurtheilung  der  alchymistischen  Schriften 
und  dem  Leben  des  Basilii  begleitet  von  Bened.  Nic.  Petrjeo.  Fiinfte 
Edition.  Hamburg,  bey  Gottfried  Rich ter.  1740.  80.  pp.  [clvii]  + 
1133^-[clvii]. 

Vigani,  John  Francis.  Medulla  chymiie,  variis  experimentis  aucta, 
multisq ;  Figuris  illustrata.  Londini,  Impensis  Henrici  Faithorne,  k 
Joannis  Kersey  ad  ineigne  Risse  in  Ciemeterio  D.  Pauli,  1683.  80. 
[16]  +  71. 

Wiegleb,  Johann  Christian.  Historisch-kritischo  Untorsuchung  der 
Alcheuiie,  o<ler  dor  eingobildeten  Ooldmac-horkunst ;  von  ihrem 
Ursprunge  sowohl  als  Fortgange,  und  was  nun  von  ihr  zu  halten  sey. 
Weimar,  boy  Carl  Ludolf  Hoffmann,  1777.  80.  pp.  [xxii]-|-437 
+  [iii]. 

See  Boerhaave,  Ilertnann. 

WiUon,  dfoTijc.  A  complojit  course  of  chymistry,  containing  near 
three  hundred  operations  ;  several  of  which  have  not  been  publish'd 
before.  AIho,  the  Htructuro  of  several  furnaces,  with  near  three 
hundred  characters,  whicrh  are  dispors'd  in  chymical  authors  ;  and  such 
iDHtnimentH  and  veKsela  aH  are  necessary  in  a  comploat  elaboratory. 
iA)U<lun  :  printed,  and  sold  at  the   Atithor's  liouhu  in  Well-Yard,  near 
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St.  Bartholomew's  Hospital ;  and  by  Walter  Kettilby  at  the  Bishop's 
Head  in  St.  Paul's  Church  Yard,  1699.     80.     pp.  [xvi]  +  358. 

Zetzner,  Lazarus.     See  Theatrum  Chemicum. 

Zimmermann,  Johann  Christian.  AUgemeine  Grundsatze  der  theo- 
retisch-practischen  Chemie,  das  ist :  Griindlicher  uud  voUstandiger 
Unterricht  der  Chemie  :  in  welchem  nicht  nur  iiberhaupt  eine  griind- 
liche  Anleitung  zu  alien  Theilen  der  Chemie ;  sondern  auch  die,  aus 
alien  dreyen  Natur-E,eichen,  vorkommende  Operationes  und  Producta 
chemica  mit  verniinfEtigen  physicalischen  Demonstrationibus  und 
richtigen  Experimentis  auf  die  leichteste  und  sicherste  Art  abgehandelt 
und  gelehret  werden  ;  nebst  beygefligten  Medicinischen,  Chirurgischen, 
Oeconomischen,  Metallurgischen  ifec.  Gebrauch  und  Anwendung 
Herausgegeben  von  Johann  Christian  Zimmerman,  Dresden,  1755.  4o, 
pp.  [vi]  +  22  +  1020  [wanting,  pp.  1021  to  end]. 
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The  following  are  abstracts  of  papers  received  during  the  vacation, 
and  published  or  passed  for  publication  in  the  Transactions. 

151.  "Some  new  derivatives  of  dicyc^pentadiene." 
By  Alexander  Rule. 

The  author  has  prepared  a  nitrosobromide  of  dicycZopentadiene 
similar  to  the  nitrosochloride  described  by  Kraemer  and  Spilker,  and 
also  the  corresponding  derivatives  of  monoc?/c^opentadiene.  Attempts 
were  made  to  pre-pare  oxime  derivatives,  but  the  yields  in  each  case 
were  poor. 

By  treating  the  nitrosobromide  with  alcoholic  sodium  eihoxide,  an 
e</ioa;?/iso?tiiroso-derivative  was  obtained,  whilst  the  oxynitroxo  deriv- 
ative itself  was  prepared  by  treating  the  pyridinium  compound  of  the 
nitrosochloride  with  moist  silver  oxide. 

In  neither  case  was  it  possible  to  obtain  a  ketone  by  further  reac- 
tions, owing  to  the  instability  of  *he  substances. 

The  piperidine  base  prepared  from  the  nitrosochloride  is  a  well- 
characterised  derivative  and  forms  a  sparingly  soluble  hydrochloride. 
On  reduction  with  sodium  in  alcoholic  solution  it  is  partially  converted 
into  a  diamine  base,  which  forms  an  easily  soluble  hydrochloride  and  a 
crystalline  platinichloride. 

162.  "Some  derivatives  of  2-  and  3-plienanthrol." 
By  Herbert  Henstock. 

2-Phenanthryl  ethyl  ether  was  nitrated  by  adding  nitric  acid  to  its 
solution  in  glacial   acetic   acid,   and  the  ntiro-derivative  yielded   an 
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a7nt«.o-compound  with  tin  and  hydrochloric  acid.  When  this  was  treated 
with  nitrous  acid,  the  (iia^o- compound,  OEt'Cj^Hg'Ng'SO^NajGHgO, 
Wiis  obtained. 

The  nitro-compound  of  the  3-ethyl  ether  similarly  yielded  an  aviino- 
derivative  which  can  be  diazotised. 

The  3-nitro-compound,  on  heating  with  dry  bromine  under  pressure, 
gave  a  2  : 7-rft6j'07no-derivative.  By  oxidation  of  the  3-ethyl  ether 
with  chromium  trioxide  a  phenanthraquinone  was  obtained  which,  on 
treatment  with  hydroxy lamine  hydrochloride,  yielded  a  monoxime. 

153.  "  Steric  hindrance  in  the  naphthalene  series." 
By  Clarence  Smith. 

Sodium  /3-naphthylamine-8-sulphonate  forms  diazoamines  with  banz- 
ene-  and  jo-toluene-diazonium  chlorides,  both  being  yellow,  crystalline 
substances;  the  former  melts  and  decomposes  at  224°,  the  latter  at 
219°. 

Potassium  dimethyl- ft-naphthylamine-S-sulphonate, 
SOaK-C^oHg-NMe,, 
obtained    from   dimethyl    sulphate   and   /3-naphthylamine-8-sulphonic 
acid  in  alkaline  solution,   forms  colourless  crystals  easily  soluble  in 
water    or    alcohol.      An    intermediate   product    in    the   preparation, 
probably  anhydrotrimethylaininoiiaphthahnesulphonic  acid, 

^i«^«<NMe3' 
is  an  exceedingly  deliquescent,  colourless,  crystalline  substance,  soluble 
in  water,  insoluble  in  organic  solvents,  but  has  not  yet  been  obtained  in 
the  pure  state. 

The  acid,  SOgH'CjoHg'NMeg,  forms  colourless  needles,  is  sparingly 
soluble  in  cold  water,  dissolves  readily  in  hot  water  or  alcohol,  forming 
solutions  with  a  fine  blue  fluorescence,  and  does  not  react  with 
diazonium  salts. 

l)-Tolylaxo-8-nitro^-naphthy!amine,  C.li^T:!^ ^'C^qU.^^CNO.^)^}!,^,  forms 
r^ddiah-bi'Dwu  crystals  with  a  green  refl,ex  and  melts  at  253°. 

The  influence  of  steric  hindrance  is  very  obvious  whei^  the  ratey^  are 
compared  at  which  "  G  "  and  '*  R  "  salts  respectively  combine  with 
/j-toluenediazonium  chloride.  With  approximately  one-twentieth 
molecular  solutions,  the  reaction  was  complete  within  five  minutes  in  the 
latter  case,  whereas  in  the  former,  after  fourteen  hours,  39  per  cent. 
of  the  diazonium  suit,  estimated  as  7;-tolylazo-y3-naphthol,  was  still  un- 
combiiied.  With  a  one-fiftieth  molecular  solution  of  "  G  "  or  "  R  " 
salt,  ufU3r  twenty-four  hours  the  amounts  of  free  diazonium  salt  were 
SrO  and  0  per  cent,  resiiectively. 

Sodium  l-brvmo-fi-naphlftol-S-sulphonate,  S08Na*C,3HgBr(OH),3HoO, 
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obtained  from  bromine  and  sodium  ^-naphthol-8-sulphonate  in  aqueous 
solutions,  forms  colourless,  glistening  leaflets  ;  the  halogen  is  not  dis- 
placed by  diazo-complexes. 

164.  "  Electrolytic  reduction.     I.     Aromatic  aldehydes." 
By  Herbert  Drake  Law. 

By  the  electrolytic  reduction  of  aromatic  aldehydes,  compounds  of 
the  hydrobenzoin  type  were  obtained,  the  reaction  proceeding  according 
to  the  equation  2X-CH0  +  2H -X-CH(OH)-CH(OH)-X.  Such  sub- 
stituted groups  as  -OH,  -OCH3,  -OglCHj,  exercise  no  influence  what- 
ever on  this  reaction ;  thus  vanillin,  salicylaldehyde,  and  piperonal 
yielded  compounds  of  the  above  type.  Ketones,  however,  do  not  show 
this  regularity,  the  substance  formed  being  contaminated  with  further 
reduction  products. 

156.  "Electrolytic   reduction.     II.     Use   of  electrodes." 
By  Herbert  Drake  Law. 

The  velocity  of  a  chemical  reaction  at  the  electrodes  in  an  electro- 
lytic experiment  is  regulated  by  the  rate  of  diffusion  of  the  solute 
and  may  be  represented  by  the  following  differential  equation  : 

dc 

C  and  C  being  the  concentrations  before  and  after  the  experiment. 
Where  C"  is  small,  then  by  substitution  of  the  hydrogen  equivalent  for 
C  the  following  equation  results  : 

H  represents  the  hydrogen  absorbed  at  any  time.  He  the  total 
hydrogen  required,  and  h  the  amount  already  used.  When  C  is  small, 
the  velocity  is  almost  independent  of  the  potential  of  the  hydrogen,  but 
otherwise  this  factor  must  be  taken  into  account.     Fui'ther,  we  have : 

C  -  C'oi  2C'  X  Ph, 

where  P^  is  the  potential  factor  {Analyst,  1906,  31,  3).  This,  intro- 
duced into  the  above  equations,  represents  the  complete  action  in  the 
absence  of  catalytic  agents. 
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156.  "  Studies  on  optically  active  carbimides.  Part  IV.  The  reso- 
lution of  ac-tetrahydro-2-naplitliol  by  means  of  ^-menthylcarb - 
imide."  By  Robert  Howson  Pickard  and  William  Oswald 
Littlebury. 

ac-Tetrabydro-2-naphthol  has  been  resolved  iu  a  similar  manner  to 
a-phenyl-a'-4-hydroxyphenylethane  (this  vol.,  71). 

d-ac-TetraIii/dro-2-naphthol  \-menthylcarhamate,  separated  from  the 
corresponding  {II)  carbamate  by  fractional  crystallisation  from  alcohol, 
melts  at  131°  and  has  [a]i>— 33"4°  in  chloroform. 

A-ac-Tetrahydro-2-naphthol  is  a  pale  yellow  oil,  which  has  [a]„  +  28'2° 
in  chloroform  and  [a]D  + 27  6°  in  benzene.  The  phenylcarbamate  melts 
at  115 — 117°  and  has  [a]D  +  252°  in  chloroform. 

167.  "Tetrazoline.     Part  IV."     By  Siegfried  Ruhemann. 

The  author  showed  that  the  compounds  CjHjjN^I  and  CgHj^^N^Ig, 

which  C-dimethyltetrazoline,  GB..^'C'^j^rj,~sT^G-CH^,      forms     with 

methyl  iodide,  have  properties  unlike  the  corresponding  substances 
C3H-N4I  and  CgHi^N^Ig,  which  are  obtained  from  tetrazoline  (Ruhemann 
and  Merriman,  Trans.,  1905,  87,  1768).  A  difference  between 
tetrazoline  and  C-dimethyltetrazoline  has  also  been  observed  with 
regard  to  the  condensation  products  which  these  bases  yield  with 
aldehydes.  The  substance  which  is  formed  from  salicylaldehyde  and 
C'-dimethyltetrazoline  has  the  composition  C^jHj.jON^jHoO  ;  it  therefore 
contains  1  molecule  of  water,  which  it  loses  at  100°,  and  its  solution  in 
dilute  hydrochloric  acid  does  not  give  a  precipitate  with  platinic 
chloride.  These  properties  differ  from  those  of  salicylidene  tetrazoline 
and  its  analogues  {loc.  cit.).  On  account  of  these  facts  the  author 
adheres  to  the  view  that  the  condensation  products  of  aldehydes  with 

tetrazoline  are  to  be  represented  thus :  R*CHIC<s,|^tt.]vt;^CH. 

Bisdiazomethane,  CHj^^I^r^CHg,  condenses  with  only  1  molecule 

of  an  aldehyde  to  form  compounds  of  the  formula  R*CHIC\^!  I^^CHj, 

which  are  readily  hydrolysed.  Their  solutions  in  dilute  hydrochloric 
acid  do  not  yield  precipitates  with  platinic  chloride. 

168.  ''Labile  isomerism  among  acyl  derivatives  of  salicylamide." 
By  James  McConnan  and  Arthur  Walsh  Titherley. 

The  authors  have  made  a  further  study  of  the  constitution  of 
Oerhardt's    bcnzoylwilicylamidc,    which    is   a   tautomeric    substance 
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behaving  both  as   iV^-benzoylsalicylamide  and   the  cyclic  metoxazone 

CO'NH 
derivative,  C,yBi^<^   P/OH^Ph  '      ^^    general,    acyl    derivatives   of 

salicylamide    show   remarkable    labile   characters,   and   the   changes 
which  they  undergo  may  be  expressed  by  the  scheme  : 


CO 


COs 


^NH^    -^    I        I       lc.?F     T± 


(A.)  {B.) 

.CO. 

\NH-CO-R. 

\ 


(C.) 

The  possibility  of  individual  existence  of  iV^-acylsalicylamides 
apparently  depends  on  the  nature  of  R,  and,  in  general,  varying 
degrees  of  stability  of  the  types  A,  B,  and  C  appear  according  to  the 
nature  of  this  group  and  according  to  whether  the  residual  hydrogen 
atom  of  the  Nli  group  is  further  replacetl. 

In  the  case  of  O-acetylsalicylamide  (m.  p.  138),  which  readily 
rearranges,  the  intermediate  metoxazone  derivative  is  too  unst  ible  to 
exist  and  'N-acetylsalicylamide  (m.  p.  147°)  results.  0-Benzoyl- 
iV^-acetylsalicylamide  (m.  p.  96°)  passes  with  extreme  ease  into  'N-acetyl- 
2  •.2-phenylhydroxybenzometoxazone  (m.  p.  106°),  which  readily  reverts 
to  the  open-chain  isomeride  (m.  p.  96°).  O-Acetyl-J^benzoylsalicylainide 
(m.  p,  124°)  rearranges  less  easily  than  its  isomeride  melting  at  96 ^  yield- 
ing, however,  the  same  metoxazone  derivative.  ^^-Diacyl  salicylamides, 

CgH4<^p.TT  ,  are  apparently  too  unstable  to  exist,  the  tendency 

to  rearrange  being  so  great  that  the  isomeric  metoxazone  derivative, 

^„^CO-N-CO-R  .,,..,-•..  -1^ 

CgH.*^         ri//-wTT\T)»  ^^  formed,  which  in  its  turn  may  rearrange,  yield- 
O — C(0-H.)R 

•      ,u  V,  •    ^    •     .•      nw  ^CO'NH-CO-R 

ing  the  open-chain  derivative  ^i"4'\f).pO'Tf 

159,  *'  The  action  of  nitrous  acid  on  the  arylsulphonylmetadiamines." 
By  Gilbert  Thomas  Morgan  and  Frances  Mary  Gore 
Micklethwait  [with  E.  G.  Couzens]. 

The   arylsulphonyl    derivatives    of    the   ortho-    and    para-diamines 
having  been  shown   to   yield  characteristic  diazoimides  on  treatment 
with  nitrous  acid,  a  series  of  the  arylsulphonylmetadiamines, 
R-SO.,-NH-X-NH„ 
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was  examined  in  order  to  ascertain  whether  their  diazonium  chlorides, 
R'SOg'NH'X'N'gCl,  would  give  rise  to  diazoimides.  The  monobenzene- 
sulphonyl  derivatives  of  tolylene-2  :  4-diamine,  4  :  6-diamino-?>i-xylene, 
and  diaminomesitylene  were  prepared  and  subjected  to  the  action  of 
nitrous  acid  in  hydrochloric  acid  solution ;  their  diazonium  chlorides, 
which  were  stable  in  acid  solution  or  in  the  dry  state,  underwent 
decomposition  at  the  ordinary  temperature  on  treatment  with  sodium 
acetate,  evolving  at  least  50  per  cent.,  and  in  some  cases  even  the 
whole  of  the  diazo-nitrogen,  and  leaving  either  arylsulphonylamino- 
phenols  or  ill-defined  azo-derivatives  or  mixtures  of  these  substances. 
In  no  case  could  any  diazoimide  be  detected. 


160.  "  Dinaphthacridines." 
By  Alfred  Senier  and   Percy  Corlett  Austin. 

The  authors  have  made  a  further  study  of  the  interaction  of 
methylene  di-iodide  on  naphthylamines,  which  was  introduced  by  one 
of  them  and  Goodwin  in  1902  as  a  general  method  of  acridine 
synthesi.".  They  have  also  found  the  requisite  conditions  for  the 
substitution  of  methylene  dichloride  for  the  di-iodide  and  of  its 
analogues,  ethylidene  chloride  and  benzal  chloride,  in  the  synthesis  of 

dinaphthacridines,  which   renders   the.  preparation   of    the      o  r^xr  o 

p-CU-p 

dinaphthacridine  much  easier. 

The  notation  employed  is  that  proposed  by  Senier  (B7'it.  Assoc. 
Report,  1903,  616;  Chem..  News,  1903,  88,  272). 

When  methylene  dichloride  and  a-naphthylamine  were  heated  in  a 

closed  tube  at  230°,  ^  '    ^  ^  dinaphthacridine  was  formed.    It  distils 

unchanged,  melts  at  185*5°  (189°  corr.),  not  at  173°  as  previously 
stated,  exhibits  triboluminescence,  and  yields  an  aurichloride. 

!,„       Dinaphthacridine,  prepared  by  the  methylene  dichloride 
p-Cyri-a 

and  other  new  methods,  distils   unchanged,   is  not  triboluminescent, 

melts  at  223°  (228°  corr.),  and  forms  a  plathiichloridc  and  hisdinaphth- 

acridine  hexabromide. 

X^Jt     DJnaphthivcridine  (j8-naphthacridine,  Reed)  was  prepared  by 

the  action  of  methylene  dichloride  on  )8-naphthylnraino  in  a  closed 
tube.  It  is  not  triboluminescent.  Using  methylene  di-iodide,  it  was 
found  that,  by  varying  the  conditions  of  the  experiment,  (1)  Heed's 
baRe  alone,  (2)  Morgan's  base  chiefly,  or  (3)  a  mixture  of  the  two, 
could  be  obtained. 
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a-N-a 

I  Methyldinaphthoycridine,  obtained  from  ethylidene  chloride 

and   a-naphthylamine,   forms    greenish-yellow   octahedra   melting   at 
219°  (224°  corr,),  which  are  not  triboluminescent. 

The  hydrochloride,  aurichloride,  platinichloride,  and  dibromide  weie 
described. 

I  Phenyldinaphthacridine,   prepared   from    benzal   chloride 

and  a-naphthylamine  in  presence  of  naphthalene,  forms  yellow,  hexagonal 

plates,  which  are  not  triboluminescent  and  melt  at  224°  (229°  corr.). 

It  yields  a  hydrochloride,  platinichloride,  and  auricfdoride. 

B-N-B 

I  1,       Phenyldinaphthacridine  was  prepared  from  benzal  chloride 
a-Glr  h-a 

and  /{-naphthylamine.     It  is  not  triboluminescent   and  melts  at  293°, 

(301-5°  corr.). 

161.  "The  relation  of  position  isomerism  to  optical  activity.  VII. 
The  rotation  of  the  menthyl  esters  of  three  isomeric  dinitro- 
benzoic  acids."  By  Julius  Berend  Cohen  and  Henry  Percy 
Armes. 

The  menthyl  esters  selected  for  investigation  were  those  of  the  2  : 4- 
2  :  6-,  and  3  : 5-dinitrobenzoic  acids.  In  a  previous  communication  on 
this  subject  (Trans.,  1905,  87,  122)  it  was  sliowa  that  of  the  three 
mononitro-esters  the  ortho-compound  produced  the  greatest  rotation  and 
the  para-  the  least,  the  meta-ester  lying  betweeu  the  two.  The  present 
results  agree  with  the  former  observations.  The  di-ortho-compound 
has  the  highest  molecular  rotation,  [M]d-642°,  and  the  di-meta-  the 
lowest,  [M]d-246°,  whilst  the  compound  which  contains  one  nitro- 
group  in  the  ortho-  and  one  in  the  para-position  has  a  const'iut  which 
is  nearly  the  mean  of  the  other  two,  namely,  [M]d  -  470°.  At  the  con- 
clusion of  the  paper,  one  of  the  authors  draws  attention  to  the 
evidences  of  steric  hindrance  which  are  afforded  by  the  action  of  di- 
ortho- substituted  acid  chlorides  on  menthol. 

162.  "  The  properties  of  2 :  3 : 4  : 5-tetrachlorotoluene.   A  correction." 

By  Julius  Berend  Cohen  and  Henry  Drysdale  Dakin. 

In  a  paper  on  the  chlorination  of  the  trichlorotoluenes  (Trans.,  1904, 
85,  1274)  it  was  stated  that  whereas  3  :  4  : 5-trichlorotoluene  was  con- 
verted on  chlorination  into  a  tetrachloro toluene  (m.  p.  97 — 98°)  which 
gave  a  nitro-derivative  melting  at  159°,  2  :  3  :  4  :  5-tetrachlorotoluene 
from  2:4: 5-trichloronitrotoluene  melted  at  86 — 88°  and  gave  a  nitro- 
derivative  having  the  same  melting  point.     It  is  now  found  that  the 
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latter  observation  is  incorrect,  and  that  the  tetrachlorotoluene  obtained 
from  2:4: 5-trichloronitrotoluene  is  i'ientical  with  that  prepared  by 
the  chloiination  of  3  :  4  :  5-trichlorotolueue. 


163.  "  A  method  for  the  formatioa  of  succinic  acid  and  of  its  alkyl 
derivatives."     By  Annie  Higson  and  Jocelyn  Field  Thorpe. 

The  cyanohydrins  of  aldehydes  and  ketones  readily  react  in  the  cold 
with  the  sodium  derivative  of  ethyl  cyanoacetate,  forming  the  sodium 
derivatives  of  dicyano-ethyl  salts  in  accordance  with  the  general 
equation : 

C02EfC(CN)NaH  +  HO'C(CN)RE'  = 

C02Et-C(CN)Na-C(CN)RR'  +  Kf). 

The  free  ethyl  salts  can  be  prepared  from  these  sodium  derivatives 
on  treatment  with  acids,  and  on  hydrolysis  may  be  converted  into  the 
corresponding  derivatives  of  succinic  acid. 

The  following  cyanohydrins  have  been  investigated  : 

Formaldehydecyanohydrin         giving  succinic  acid. 
Lactic  nitrile  ,,       methylsuccinic  acid. 

Acetonecyanohydrin  ,,       asym-dimethylsuccinic  acid. 

Methylethylketonecyanohydrin     „       methylechylsuccinic  acid. 
CEnantholcyanohydrin  „       hexylsuccinic  acid. 

Mandelic  nitrile  ,,       phenylsuccinic  acid. 

It  is  further  pointed  out  that  the  sodium  c  impound  which  is  formed 
in  the  condensation  may  be  treated  diiectly  with  an  alk^l  iodide,  and 
in  thi^>  way  further  alkylated  derivatives  of  succinic  acid  can  be  pre- 
pared. For  example,  cis-  and  ^rans-dimethylsuccinic  acids  were  ob- 
tained from  lactic  nitrile  and  trimethyl>uccinie  acid  from  acetonecyano- 
hyiirin,  in  each  case  by  treating  the  sodium  compound  formed  in  the 
condensation  ot  these  cyanohydrins  and  ethyl  sodiocyanoacetate  with 
metliyl  iodide  and  hydrolysing  the  product. 

164.  "The  gum  of  Cocfdospermum  Goasypium." 
By  Henry  Haliburton  Robinson. 

A  small  tree,  Coc/dosjjermum  Gosaypium,  yields  a  gum  which  resem- 
bli-s  tragacanth  in  absorbing  a  largo  quantity  of  water  and  swelling 
up  to  many  times  its  original  size;  it  is  also  remarkable  for  its  pro- 
perty of  slowly  giving  off  acetic  acid. 

By  hydrolysing  the  gum  with  dilute  sulphuric  acid,  a  dibasic  acid  of 
the  formula  CojH^^O.^j  was  obtained,  for  which  the  name  yondic  acid 
is  pru{)OH&d.     Uondic  acid  is  soluble  in  water,  and  is  precipitated  from 
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its  aqueous  solution  by  alcohol  as  a  white,  amorphous  substance  ;  by 
evaporation  it  is  obtained  in  colourless,  transparent  flakes.  Like 
gum  arable,  it  gives  a  solution  having  adhesive  power.  When  dried  at 
100°,  100  parts  of  the  acid  neutralise  23 "7  parts  of  barium  oxide, 
and  the  rotatory  power  is  [a]o  +97"7°;  it  forms  salts  by  addition  and 
not  by  replacement,  thus  the  barium  salt  is  C.2sH3(.0.2j,BaO. 

From  the  liquids  from  which  the  gondic  acid  had  been  separated, 
two  sugars  were  obtained  ;  one  of  these  was  xylose  and  the  other  was 
a  hexose,  possibly  galactose,  although  it  presented  some  differences. 

The  original  gum  yielded  14  per  cent,  of  acetic  acid.  By  prolonged 
treatment  with  cold  sodium  hydroxide  solution  and  then  acidifying 
and  dialysing,  a  clear,  viscid,  colloid  solution  was  obtained  containing  a 
de-acetylated  product,  which  can  be  precipitated  by  alcohol  in  presence 
of  hydrochloric  acid.  This  sulistance,  for  which  the  name  a-cochlo- 
aperminic  acid  is  proposed,  gelatinises  with  water,  but  does  not 
dissolve. 

165.  "  Studies  in  the  acridine  series.  Part  IV.  The  methylation  of 
chrysophenol."  By  Albert  Ernest  Dunstan  and  John  Theodore 
Hewitt. 

In  previous  communications,  anhydro-bases  have  been  descril>ed 
resulting  from  the  acetylation  of  2-amino-3 : 7-dimethylacridine, 
benzoflavine,  and  chrysaniline,  convei-sion  into  quaternary  ammonium 
compounds,  and  subsequent  removal  of  the  acetyl  groups  (Trans.,  11)04, 
85,529;  1905,87,  1058,  and  1906,  89,  482).  Fischer  and  Korner 
{Jkr.,  1884,  17,  203;  Annalen,  1886,  226.  175)  examined  the 
chrysophenol  which  Claus  had  produced  by  heating  chi*ysaniline  with 
hydrochloric  acid  under  pressure.  The  present  authors  conclude  that 
it  is  the  amino-group  in  the  acridine  nucleus  which  is  displaced  by 
hydroxyl,  and  regard  chrysophenol  as  2-hydroxy-5-/)-aminophenyl- 
acridine. 

This  base  gave  a  diacetyl  derivative  which,  when  treated  with  dimethyl 
sulphate,  yielded  a  quaternary  ammonium  salt.  On  removal  of  the 
acetyl  groups,  salts  of  a  base  were  obtained  which,  when  first  liberated,  is 
soluble  in  excess  of  alkali  as  well  as  of  acid.  This  is  probably  2- 
hydroxy-5-T^-aminophenyl-10-methylacridanol-5  ;  on  drying  at  100°  it 
gave  an  anhydro-ha.se,  C'ooHj^pNo.  Various  derivatives  of  chryso- 
phenol, the  acetyl  compound,  and  the  base  CooH^gONg  were  described, 
and  the  solutions  of  the  different  substances  have  been  examined  with 
regard  to  fluorescence. 
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166.  "Optically  active  reduced  naphthoic  acids.  Part  III.  The 
relative  catalytic  effect  of  bases  on  the  compounds  of  A^-dihydro- 
1-naphthoic  acid."  By  Robert  Howson  Fickard  and  Joseph 
Yates. 

Sodium  cZ-A^-dihydro-l-naphthoate  is  transformed  in  aqueous  solution 
in  the  presence  of  hydroxyl  ions  to  the  salt  of  the  corresponding 
A^-acid.  The  "  strengths  "  of  various  inorganic  and  organic  bases  as 
regards  this  specific  reagent  have  been  compared  and  found  to  corre- 
spond roughly  with  those  deduced  from  the  electrical  conductivities. 
The  influence  of  sodium  chloride  on  the  velocity  of  the  transformation 
is  very  similar  to  its  influence  on  the  velocity  of  the  catalytic  hydro- 
lysis of  methyl  acetate.  There  is  no  difference  in  the  rate  of  trans- 
formation of  the  sodium  salts  of  the  dextro-  and  laevo-acids. 

The  methyl  ester  of  the  c?-A^-acid  is  transformed  in  the  presence  of 
an  organic  base  in  an  anhydrous  organic  solvent  with  a  much  greater 
velocity  than  the  transformation  of  the  sodium  salt  in  water. 

The  mechanism  of  the  two  transformations  is  probably  different, 
the  ester  being  transformed  in  the  presence  of  a  tertiary  base. 

167.  "Estimation  of  copper  by  titanium  trichloride." 
By  Ezra  Lobb  Rhead. 

Copper  may  be  quickly  and  accurately  estimated  by  means  of  a 
standard  solution  of  titanium  trichloride  in  presence  of  potassium 
thiocyanate. 

Cupric  salts  are  reduced  and  the  copper  precipitated  as  cuprous 
thiocyanate  in  presence  of  either  sulphuric  or  hydrochloric  acid.  The 
end  of  the  reaction  may  be  rendered  more  distinct  by  adding  a  ferrous 
salt,  either  mixed  with  the  standard  solution  or  separately.  Cupric 
salts  oxidise  ferrous  salts,  and  a  red  colour  is  produced  with  the  thio- 
cyanate present ;  its  discharge  marks  the  end  of  the  reaction,  which  is 
perfectly  sharp. 

The  titration  is  conducted  below  30°,  and  the  Avhole  of  the  reagent 
added  as  quickly  as  possible. 

Ferric  and  cupric  salts  may  be  estimated  together,  and  the  amount 
of  iron  deducted  after  being  separately  determined. 

The  new  method  is  as  accurate  as  the  electrolytic  and  iodometric 
methods,  and  free  from  the  objections  and  difficulties  attaching  to 
them. 
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168.  "  Notes  on  derivatives  of  a-iV-alkylated  naphthylamine." 
By  Raphael  Meldola. 

Naphthalene  derivatives  of  the  types 
OAlk 


Br 

are  characterised  by  the  extreme  mobility  of  the  alkyloxy-group, 
which  is  readily  exchanged  for  the  alkylamino-group  when  the  com- 
pounds in  question  are  treated  in  alcoholic  solution  with  amines  of 
the  type  R'CH./NHg.  By  this  means,  2 :  Ai-dinitro-a-ethylnaphthyl- 
amine  (m.  p.  169 — 170*^)  and  ^-bromo-2-nitro-a-benzyhuiphthylamin6 
(m,  p.  126 — 127°)  and  some  of  their  derivatives  have  been  prepared. 


The  following  note  has  been  received  during  the  vacation : 

169.  "  Note  on  a  compound  of  thiocarbamide  and  potassium  iodide." 
By  Emil  Alphonse  Werner. 

While  studying  the  interaction  of  iodine  and  thiocarbamide  in 
aqueous  solution,  the  author  incidentally  obtained  tetra-thiocarhamide 
potassium  iodide,  (CSN2H^)^KI,  analogous  to  the  tetra-thiocarbamide 
ammonium  bromide,  (CSN2H^)^'NH4Br,  prepared  and  described  by 
Emerson  Reynolds  (7V«7^s.,  1891,  69,  385).  It  is  formed  quantitatively 
when  hot  solutions  of  the  separate  substances  in  absolute  alcohol  are 
mixed ;  the  new  compound  crystallises  as  the  liquid  cools,  in  long, 
delicate,  interlacing  needles  melting  at  189 — 190°  and  possessing  a  beau- 
tiful satiny  lustre,  resembling  the  ammonium  bromide  compound. 

0'3    distilled    with    an    excess    of     ferric    sulphate     solution    gave 
008108  iodine.     1  =  27-03. 

C^H^gNglS^K  requires  1  =  27*02  per  cent. 

The  substance  is  dissociated  in  dilute  aqueous  solution,  but  may  be 
crystallised  from  a  very  concentrated  solution  without  sensible 
decomposition. 

All  attempts  to  prepare  an  analogous,  or  indeed  any  compound, 
from  thiocarbamide  and  sodium  iodide  were  unsuccessful,  such  a 
sharp  difference  in  the  behaviour  of  the  potassium  and  sodium  salts 
being  rather  remarkable. 

The  compound  with  ammonium  iodide  (m.  p.  186°)  has  already  been 
prepared.  Potassium  bromide  and  thiocarbamide  combine  only  with 
difficulty. 
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Thursday,  October  18th,  1906,  at  8.30  p.m.,  Professor  Sir  William 
Ramsa^y,  K.C.B.,  F.R.S.,  Foreign  Secretary,  in  the  Chair. 

PRESENTATION  OF  THE  LONGSTAFF  MEDAL. 

In  the  absence  of  the  President  through  illness,  the  following 
address  from  him  was  communicated  : 

The  Longstaff  Medal,  as  announced  last  Session,  has  been  awarded 
to  Prof.  Walter  Noel  Hartley  for  his  researches  in  Spectro-chemistry. 
It  is  over  a  quarter  of  a  century  since  Hartley  first  entered  this  domain 
of  physical  chemistry  which  he  has  since  cultivated  with  unremitting 
zeal  and  conspicuous  success.  To  him  belongs  the  distinct  credit  of 
being  among  the  first  to  realise  that  valuable  information  concerning 
the  constitution  of  chemical  compounds  might  be  obtained  by  the 
study  of  their  absorption  spectra,  not  only  within  the  region  of  the 
visible  spectrum,  but,  what  is  of  far  greater  importance,  in  that  ultra- 
violet region  which  is  so  easily  dealt  with  by  the  photographic  plate. 
His  first  contribution  (in  conjunction  with  Prof.  Huntingdon)  appeai'ed 
in  1879,  and  must  be  regarded  as  the  pioneer  research  which  laid  the 
foundation  of  all  subsequent  work  in  the  systematic  study  of  absorption 
spectra  carried  out  by  Hartley  himself  in  conjunction  with  various 
collaborators  or  by  independent  workers  inspired  by  the  success  of  the 
method.  The  merits  of  this  first  memoir  and  of  all  the  results  which 
have  followed  from  it  consist  not  only  in  the  establishment  of  the 
principle  of  a  relationship  between  a  particular  optical  property  of  a 
molecule  and  its  chemical  structure,  but  in  the  practical  development 
of  the  methods  by  which  this  principle  has  been  established.  Setting 
out  originally  with  the  object  of  studying  the  ultra-violet  absorption 
spectra  of  compounds  of  known  constitution  by  means  of  the  photo- 
graphic plate,  Hartley  was  soon  compelled  to  turn  his  attention  to 
emission  spectra,  and  his  well-known  tin-lead-cadmium  alloy  was 
devised  and  used  as  a  means  of  supplying  spark  spectra  rich  in  ultra- 
violet lines  of  known  wave-lengths.  His  later  incursions  into  this 
field  of  spectroscopy  are  sufliciently  well  known.  It  is  only  necessary 
to  refer  to  his  spectrographic  metliod  of  studying  alloys  and  his 
researches  on  flame  spectra  and  their  applications  to  mineral  analysis 
and  to  metallurgical  processes.  While  there  is  no  branch  of  spectro- 
chemihtry  which  he  has  handled  to  wliich  Hartley  1ms  not  made 
valuable  contributions,  it  is  for  the  long  series  of  researches  on  the 
relationship  between  absorption  spectra  and  chemical  constitution 
oommencing  in  1879  and  continuing  down  to  his  latest  communication 
publiiihed  in  last  year's  volume  of  our  Tranaactwns  that  the  Longstaft" 
Medal  iit  mure  especially  awarded.     Although  associated  with  many 
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colleagues  in  the  course  of  this  work,  the  m-iin  source  of  inspiration 
has  doubtless  been  Hartley  himself.  By  his  labours  he  has  placed  in 
the  hands  of  chemists  a  method  of  studying  chemical  constitution 
which  must  for  all  time  be  taken  into  consiiieration.  It  is  not  only 
the  method  itself,  but  the  mode  of  expressing  the  results  by  what  he 
called  "  curves  of  molecular  vibration "  that  first  enabled  chemists  to 
realise  tlie  power  of  the  new  weapon.  The  continuous  series  of 
investigatious  proceeding  from  Hartley  and  his  colleagues  since  1879, 
and  the  more  recent  and  no  less  important  contributions  now  being 
made  by  oth-^r  workers  in  the  same  field,  all  bear  witness  to  thr-  fertility 
of  this  spectroscopic  method.  An  appeal  to  the  more  modern  literature 
of  the  subject  will  show  that  not  only  h-ts  the  original  coucep'ion  of  the 
pioneer  been  amply  justified,  but  that  his  methods  have  shown  them- 
selves capable  of  dealing  with  the  more  recondite  piobletus  of  isomerism 
and  tautomerism  in  its  various  aspects  and  the  relationship  between 
colour  and  chemical  constitution.  It  is  perhaps  safe  to  say  that  no 
discussion  on  this  latter  subject  can  lead  to  definite  conclusions  if 
absorption  spectra  be  ignored. 

In  presenting  the  Longstaff  Medal  to  Prof,  Hartley  it  will  doubtless 
be  the  unanimous  desire  of  the  Fellows  of  the  Chemical  Society  that 
the  presentation  should  be  accompanied  by  the  wi^h  that  he  may  long 
be  spared  to  carry  on  that  brancli  of  physico-chemical  work  of  which 
he  is  practically  the  founder,  auti  with  the  development  of  which  his 
name  will  always  be  honourably  associated  to  the  lasting  credit  of 
British  Science. 

The  Longstaff  Medal  was  then  presented  to  Professor  Walter  Noel 
Hartley  by  the  Chairman,  and  duly  acknowledged. 

Messrs.  G.  H.  A.  Clowes,  B.  Flurscheim,  S.  S.  Pickles,  H.  Roger- 
son,  and  H.   W.   M.   Willett   were  formally  admitted  Fellows  of  the 

Society. 

The  Chairman  stated  that  on  the  occasion  of  the  Jubilee  of  the 
Foundation  of  the  Coal-Tar  Colour  Industry  celebrated  in  July,  the 
following  address  was  presented  to  Sir  William  H.  Perkin  by  the 
President : 


To  William  Henry  Pebkin,  LL.D.,  Ph.D.,  F.R.S., 
From  the  Chemical  Society. 

Among  those  who  congratulate  you  on  the  occasion  of  the  celebra- 
tion of  the  fiftieth  anniversary  of  your  discovery  of  the  first  Coal-Tar 
Colour,  the  Chemical  Society  is  not  only  aware  of  your  great  services 
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to  Chemical  Science  and  Chemical  Technology  but  may  claim  to  know 
you  more  intimately  than  can  any  other  body.  Elected  a  Fellow  in 
the  year  in  which  you  began  to  manufacture  Mauve,  you  are  one  of  its 
oldest  members  3  as  one  of  its  Secretaries  during  the  years  1869-83, 
and  as  its  President  in  1883-85,  you  have  rendered  most  valuable 
service  in  the  conduct  of  its  affairs  ;  but  it  is  chiefly  for  your  many 
contributions  to  its  Proceedings  that  it  is  indebted  to  you.  Singularly 
consistent  in  your  choice  of  the  Society's  publications  as  the  means  of 
making  your  work  known,  you  have  at  all  times  been  one  of  the 
chief  supporters  of  its  efforts  to  promote  the  progress  of  Chemical 
Science. 

It  is  impossible  to  overrate  the  value  directly  and  indirectly  of  your 
discovery  ;  the  evidence  of  the  influence  which  it  has  exercised  is  over- 
whelming. And  it  is  noteworthy  that  you  should  have  been  active  not 
only  at  the  beginning  of  the  colour  industry  but  that  you  have  more 
than  ouce  intervened  to  assist  its  progress  ;  notably  by  the  part  which 
you  took  in  the  development  of  the  manufactureof  the  Madder  colours  ; 
by  your  work  on  Cinnamic  acid,  which  was  of  critical  importance  in  the 
early  stages  of  the  development  of  the  artificial  indigo  industi  y  ;  and 
by  your  discovery  of  a  method  of  producing  Coumarin  artificially, 
which  entitles  you  to  I'ank  as  the  pioneer  in  the  establishment  of  an 
important  offshoot  of  the  colour  industry,  that  of  artificial  perfumes. 

The  extraordinary  progress  of  Chemical  Science  during  the  past  half 
century  indeed  is  in  a  very  large  measure  the  outcome  of  your  dis- 
covery ;  had  it  not -been  proved  to  be  a  useful  science,  Chemistry  would 
never  have  attracted  tlie  army  of  workers  whose  victories  have  led  to 
the  marvellous  developments  which  are  to  be  chronicled  on  every  side. 
The  advance  of  knowledge  is  little  short  of  mii'aculous,  especially  in 
view  of  the  diflSculties  with  which  chemists  are  confronted. 

But  however  highly  your  technical  achievements  be  rated,  those  who 
have  been  intimately  associated  with  you  must  feel  that  the  example 
which  you  have  set  by  your  rectitude  as  well  as  by  your  modesty  and 
sinrenty  of  purpose  is  of  chiefest  value.  That  you  should  have  been 
able,  an  a  very  young  man,  to  overcome  the  extraordinary  difficulties 
incident  to  the  establishment  of  an  entirely  novel  industry  fifty  years 
ago,  is  a  clear  proof  that  you  were  possessed  in  an  unusual  degree  of 
courage,  independence  of  character,  judgment,  and  resourcefulness; 
but  even  more  striking  is  your  return  into  the  fold  of  scientific 
workers  and  the  ardour  with  which  you  have  devoted  yourself  to  the 
prouecutiun  of  aiistra.rt  physico-rhomical  inquiries  of  exceptional  diffi- 
culty. In  the  account  ot  your  renowned  Master,  Hofmann,  you  have 
stated  that  one  of  your  great  fears  on  entering  into  technical  work 
was  that  it  might  prevent  your  continuing  research  work ;  that  you 
should  have  felt  buch  regret  at  such  a  period  is  sufficiently  reuuirkable 
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and  it  must  be  a  source  of  eaduriag  satisfaction  to  you  to  know  that  your 
later  scientific  work  deserves,  in  the  opinion  of  many,  to  rank  certainly 
no  less  highly  than  your  earlier. 

It  is  with  a  feeling  of  just  pride  that  the  Chemical  Society  now 
places  on  record  its  deep  sense  of  the  obligation  which  you  have  laid 
upon  it  by  having  won  for  British  Chemical  Science  the  incomparable 
distinction  of  making  so  great  a  step  in  the  progress  of  civilisation  as 
is  marked  by  your  discovery  and  its  consequences. 

Signed  on  behalf  of  the  Chemical  Society  this  Twenty-sixth  day  of 
July,  1906, 

Raphael  Meldola,  President. 

Alexander  Scott,  Treasurer. 

M.  0.  FoRsTEB,  I  Honorary 

Arthur  W.  Crossley,  j  Secretaries. 
William  Ramsay,  Fortign  Secretary. 

It  was  also  announced  that  during  the  celebration  by  the  University 
of  Aberdeen  of  its  Fourth  Centenary,  the  following  address  was 
presented  in  the  name  of  the  Society  by  the  Pi'esident : 


To  THE  University  of  Aberdeen. 

On  behalf  of  the  Chemical  Society  we  beg  to  offer  our  most  hearty 
congratulations  to  the  University  of  Aberdeen  on  the  occasion  of  the 
celebration  of  its  Fourth  Ceutenary.  At  an  early  period  in  its  history 
the  University  gave  prominence  to  Chemistry  and  by  so  doing  has 
rendered  the  greatest  service  to  our  Science  as  an  educational  subject. 
The  University  Chair  of  Chemistry  has  been  filled  successively  by  a 
number  of  distinguished  men.  Fellows  of  our  Society,  many  of  whom 
have  extended  tlie  boundaries  of  Scientific  Knowledge  by  their  original 
investigations. 

The  inauguration  of  the  new  buildings  will  be  regarded  as  marking 
the  commencement  of  a  new  period  of  useful  activity  in  the  educational 
history  of  this  country.  The  establishment  of  the  new  Laboratories 
will  give  the  greatest  satisfaction  to  English  Chemists  as  it  is 
recognised  that  the  improved  facilities  for  instruction  and  research 
thus  placed  at  the  disposal  of  the  University  will  insure  the  futui-e 
development  of  their  Science  in  Aberdeen,  both  as  a  branch  of 
Academic  Learning  and  as  a  subject  of  the  greatest  importance  to  the 
material  welfare  of  the  Nation. 

In  the  name  of  the  Council  and  Fellows  of  the  Chemical  Society  we 
desire  to  place  on  record  our  most  sincere  wishes  for  the  continued 
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prosperity  of  the  University  of  Aberdeen,  both  in  our  own  Department 
of  Scientific  Knowledge  and  in  all  those  studies  which  during  the  four 
past  centuries  it  has  fostered  with  such  conspicuous  success. 

Signed  on  behalf  of  the  Chemical  Society  this  Twenty-sixth  day  of 
July,  1906, 

Raphael  Meldola,  President. 

Alexander  Scott,  Treasurer. 

M.  0.  Fo&STER,  \  Honorary 

Arthur  W.  Crossley,     J  Secretaries. 

WiLLLAM  Ramsay,    Foreign  Secretary. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Paul  Seidelin  Arup,  M.A.,  Marsden  Villa,  62,  Haverstock  Hill,  N.W. 

Oscar  Walter  Bethea,  Meridian,  Miss.,  U.S.A. 

James  Spears  Broome,    B.Sc,  18,  Seedley   Park  Road,  Pendleton, 

Manchester. 
Thomas  Henry  Byrom,  31,  Wrightington  Street,  Wigan. 
John  Carmichael,  10,  Cortayne  Road,  Fulham,  S.W. 
Percy  Henry  Carpenter,   A.I.C.,  46,  Streathbourne  Road,  Upper 

Tooting,  S.W. 
Charles  Taylor  Cockburn,  34,  Queen's  Gate,  Dowanhill,  Glasgi)w. 
Hubert    Frank    Coward,    M.Sc,    Hulme   Hall,    Plymouth   Grove, 

Manchester. 
Archibald  Prideaux  Davson,  A.R.C.S.,  39,  Blandford  Square,  N.W. 
Anthony  Nisbet  Fitzgerald,    B.A.,    B.Sc.,    12,    St.    Mary's   Road, 

Strood,  Rochester. 
Octavius  Hall,  L.R.C.S.,  L.R.C.P.,  6,  Devonshire  Villas,  Plymouth. 
H.  Norman  Hanson,  Field  Head,  Brighouse,  Yorks. 
Charles  Percy  Hines,  B.Sc,  The  Grammar  School,  Dartford. 
Edward  Rees  Jones,  Llangedwyn  Vicarage,  Oswestry. 
William  Richard  Simpson  Ladell,  19,  Alwyne  Road,  N. 
David  Mcintosh,  B.Sc.,  Stamford  School,  Stamford. 
John  Mastin,  Woodleigh  House,  Totley  Brook,  Nr.  Sheffield. 
George  Naylor,  45,  Hornby  Road,  Blackpool. 
Charles  Hai'old  Oxland,  B.Sc,  37,  Waterloo  Road,  Bedford. 
Frederic  Jon  Richardson,  B.A.,  Glenarbor,  Kew,  Nr.   Melbourne, 

Australia. 
Reginald  Ernest  Robinson,  B.A.,  The  Villas,  Stoke-on-Trent. 
John  Lionel  Simonsen,  M.Sc,  152,  Barlow  Moor  Road,  West  Dids- 

bury,  MancheNter. 
CharleH  Smith,  Knowsley  Road,  Smithells,  Bolton. 
Harry  George  Telling,  Cooksbridge,  Sustiex. 
(joorgo  Gordon  Watt,  26,  Albert  Square,  Clapham  Road,  S.W. 
Chr.  Wiuther,  The  Uuivorbity,  Copenhagen. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*170.  ''The  description  and  spectrograpMc  analysis  of  a  meteoric 
stone."    By  "Walter  Noel  Hartley. 

This  stony  meteorite  was  seen  to  fall  in  the  Kangra  Valley,  Northern 
Punjaub,  in  1897,  and  was  received  in  the  same  year  from  Lt. -Colonel 
Donald  St.  John  Dundas  Grant,  of  the  India  Medical  Service.  It 
consists  of  a  crystalline  stony  base,  throughout  which  are  dispersed 
bright  silvery  metallic  particles  fi*om  0*5  to  1  mm.  in  diameter.  The 
analysis  was  carried  out  according  to  the  method  previously  described 
(Hartley  and  Kamage,  Trans.,  1901,  79,  61).  The  principal  con- 
stituents of  the  metallic  portion  are  iron,  nickel,  cobalt,  and  chromium, 
with  small  quantities  of  copper,  silver,  lead,  and  gallium.  Manganese, 
calcium,  potassium,  and  sodium  are  present  only  in  minute  proportions. 
The  chief  components  of  the  silicates  other  than  silica  are  ctilcium  and 
magnesium  oxides.  The  bases  present  in  minute  proportions  are  iron, 
nickel,  chromium,  strontium,  lead,  silver,  manganese,  potassium,  and 
sodium. 

*171.  "Malacone,   a    silicate   of  zirconium   containing   argon   and 
helium."     By  Stanhope  Kitchin  and  William  George  Winterson. 

This  mineral,  found  at  Hitteroe  and  Arendal,  Norway,  is  radio- 
active and  gives  off  a  mixture  of  helium  and  argon  when  heated. 
As  it  is  the  only  mineral  from  which  argon  has  been  obtained,  a 
careful  analysis  was  made  with  the  object  of  seeing  whether  the 
presence  of  any  unknown  or  unusual  constituent  would  account  for 
the  presence  of  the  argon.  The  analysis,  discounting  ferric  oxide, 
uranium  oxide,  &c.,  points  to  the  ratio  3Zr02 :  2Si02  between  the 
zirconia  and  the  silica.  The  zirconia,  converted  into  the  basic  chloride 
ZrOClg  and  fractionally  crystallised,  was  found  to  give  the  ratio  1  : 2 
between  the  zirconium  and  chloi-ine,  taking  the  atomic  weight  of 
zirconium  at  its  accepted  value,  90. 

The  mineral  is  feebly  radioactive,  and  its  radioactivity  is  consider- 
ably higher  than  that  deduced  from  its  content  of  uranium  ;  but  it  still 
remains  to  make  a  careful  examination  of  the  nature  of  the  emanation 
evolved,  which,  although  it  has  a  considerable  period  of  decay,  has  not 
been  proved  to  be  identical  with  that  from  radium. 

*172.  "The  relationship  of  colour  and  fluorescence  to  constitution 
Part  I.  The  condensation  products  of  mellitic  and  pyro- 
mellitic  acid  with  resorcinol."    By  0.  Silberrad. 

Mellitic  and  pyromoUitic  acids  condense  with  resorcinol  to  form 
compounds  analogous  to  fluorescein. 

Mellitic  acid  forms  three  series  of  products,  namely,  mono-,  di-,  and 
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tri-xanthydryl  derivatives,  of  which  the  dixanthydryl  derivatives 
exist  in  two  modifications,  namely,  meta  and  para.  Pyromellitic 
acid  forms  mono-  and  di-xanthydryl  derivatives.  Representatives  of 
all  of  these  classes  have  been  prepared. 

One  of  the  chief  interests  of  the  work  lies  in  its  bearing  on  the 
quinone  theory  of  the  structure  of  the  phthaleins.  Many  of  the  com- 
pounds described  do  not  admit  of  formulation  on  the  quinone  type, 
but  are  nevertheless  intense  colouring  matters  and  strongly  fluorescent. 
The  analogy  between  these  compounds  and  the  phthaleins  is  so  close 
that  it  appears  very  probable  that  the  latter  also  contain  no  quinone 
group. 

Indications  have  also  been  obtained  that  the  change  from  a  lactonic 
structure  to  that  of  a  carboxylic  acid  and  vice  versd  does  not  take 
place  with  the  ease  which  has  generally  been  assumed  ;  this  also  has 
an  important  bearing  on  the  supposed  tautomerism  of  the  phthaleins. 

The  structure  of  the  melliteins  and  pyromelliteins  follows  in  general 
from  the  method  of  preparation  and  the  results  of  analysis.  In  the 
case  of  the  dixanthydryl  derivatives,  it  was  necessary  to  differentiate 
between  the  meta-  and  para-isomerides,  by  determining  whether 
they  were  capable  of  further  combining  with  resorcinol. 

The  following  compounds,  together  with  their  potassium,  lithium, 
ammonium,  copper,  lead,  mercury,  barium,  cobalt,  iron,  and  silver 
salts,  were  investigated  : 

3  :  &:9-Trihi/droxi/xanthi/dri/lbemene2-carboxylactone-4:  •.5-dicarboxi/lic 
acid,  together  with  its  tetrabromo-  and  <e<raio(io-derivatives. 

3  :  3' :  6  : 6' :  9  :  'd'-Hexahydroxy-va-dixanthydrylbenzene-^ :  4 :  5  -.^-tetra' 
carboxylic  acid  and  its  oc<o6romo-derivative. 

3  :  3' :  6  :  6' :  9  : 2'-Hexa/iydroxy-p-dixanthydrylbenzene-2  :  3  :  5  :  Qtetra- 
carboxylic  acid. 

3  :  3'  :  3"  :  6  :  6' :  6"  :  9 :  9'  :  %"-Nonohydroxy-&yva4rixanthydrylbenzene- 
2:4:  ^-tricarboxylic  acid,  together  with  its  dodecabromo-  and  dodecaiodo- 
derivatives. 


•173.  "  Separation  of  aa-  and  ^^-dimethyladipic  acids." 
By  Arthur  William  Crossley  and  Norah  Renouf. 

Experiments  were  described  by  which  it  has  been  found  possible, 
contrary  to  the  statement  of  Blanc  {Bull.  Soc.  chim.,  1905,  [iii],  33, 
879;,  to  separate  aa-  and  /3/3-dimethyladipic  acids.  The  method 
depends  on  the  different  solubilities  of  these  two  acids  in  water 
haturuted  with  hydrogen  chloride  and  in  a  mixture  of  chloroform  and 
light  petroleum. 
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*174.  "Action  of  alcoholic  potassium  hydroxide  on  3-bromo-l  :  1- 
dimethylhexahydrobenzene."  By  Arthur  William  Crossley  and 
Norah  Renouf. 

Further  investigation  of  1 :1 -dimethyl- A^tetrahydrobenzene  (Trans., 
1905,  87,  1499),  prepared  by  the  action  of  alcoholic  potassium 
hydroxide  on  3-bromo-l  :  1-dimethylhexahydrobenzene,  has  shown  it 
to  be  a  mixture  of  this  hydrocar-bon  with  the  isomeric  1  : 1-dimethyl- 
A^-tetrahydrobenzene,  in  which  the  former  always  predominates. 

This  has  been  rendered  possible  by  the  discovery  of  a  means  of 
separating  the  oxidation  products  of  these  two  substances,  namely, 
aa-  and  /?^-dimethyladipic  acids. 


*175.  "  The  conversion  of  morphine  and  codeine  into  optical  isomerides. 
(Preliminary  communication.)"  By  Frederic  Herbert  Lees  and 
Frank  Tutin. 

It  was  demonstrated  by  Schryver  and  Lees  (Trans.,  1900,  77, 
1024,  and  1901,  79,  563)  that  the  chloro-  and  bromo-derivatives  of 
morphine  and  ^codeine  of  the  respective  types  Cj^H^gOoN'X  and 
CjgHggN'X,  prepared  and  described  by  them  (loc.  cit.),  do  not  regener- 
ate simply  the  original  bases  when  they  are  hydrolysed  by  water.  In 
every  case  a  mixture  of  bases  isomeric  with  the  parent  substance  was 
produced,  and  of  these  womorphine,  /8-womorphine,  and  isocodeine  were 
isolated  and  described.  As  isomorphine  appeared  to  be  the  chief  pro- 
duct of  the  action  of  water  on  bromomorphide  (m.  p.  170°)  it  was  fully 
studied  in  order  to  obtain  information  respecting  its  relation  to 
morphine.  Of  the  two  theories  advanced  respecting  this  relation,  that 
of  stereoisomerism  was  at  the  time  considered  to  be  the  less  probable. 

From  the  consideration  of  the  fact  that  Schryver  and  Lees  demon- 
strated a  complete  chemical  analogy  between  morphine  and  isomorphine 
(compare  also  Knorr  and  Hawthorne,  Ber.,  1902,  36,  3010),  and  that 
the  only  differences  between  the  bases  are  of  a  purely  physical  character 
and  such  as  are  found  among  optical  isomerides,  the  present  authors 
conclude  that  the  isomerism  must  without  doubt  be  optical  in 
character.  Experimental  evidence  confirming  this  view  has  now  been 
obtained. 

Since  the  scope  of  the  present  investigation,  on  which  the  authors 
have  been  engaged  for  some  time,  has  necessarily  become  extended  to  a 
study  of  the  products  of  the  hydrolysis  of  all  the  mono-halogen  deriv- 
atives of  morphine  and  codeine,  they  intended  to  delay  publication  until 
the  whole  subject  was  completed.  The  appearance,  however,  of  a 
recent  paper  by  E.  Pschorr  (Ber.,  1906,  39,  3130),  entitled  "Halogen 
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Derivate  von  Morphin  und  Codein  und  deren  Abbau,"  from  which  it  is 
evident  that  the  halogen  derivatives  obtained  by  Schryver  and  Lees 
are  receiving  attention,  renders  it  desirable  that  the  authors  should 
publish  some  of  their  results  and  conclusions  in  order  to  indicate  the 
lines  on  which  they  are  still  working. 

Bromocodeide  (m.  p.  162°),  on  hydrolysis  with  water,  gives  an 
optically  active  mixture  consisting,  in  unequal  proportions,  of  bases 
isomeric  with  codeine.  By  fractionally  crystallising  the  mixture  from 
ethyl  acetate  and  from  alcohol,  uutil  products  were  obtained  which 
showed  no  change  in  melting  point  and  specific  rotatory  power,  the 
following  substances  were  isolated  : 

A-Base. — This  formed  slender,  prismatic  needles  melting  at 
145—145-5°,  and  had  [a]o  -205°  in  chloroform. 

B-Base. — This  formed  colourless,  tabular  prisms  melting  at  171 — 172°, 
and  had  [ajp  -  155°  in  chloroform. 

When  codeine  is  treated  with  excess  of  phosphorus  tribromide  in 
chloroform,  the  reaction  is  most  vigorous,  and  bromination  is  almost 
immediately  complete.  When  this  solution  is  heated  on  a  water-bath 
for  a  quarter  of  an  hour  instead  of  for  one  hour,  as  was  previously  the 
case,  the  resulting  bromo-derivative  apparently  contains  less  of  the 
crystalline  bromocodeide  (m,  p.  162°)  and  is  a  mixture.  When  this 
product  is  hydrolysed  with  water  and  the  resulting  mixture  of  isomeric 
codeines  fractionally  crystallised,  codeine  (m.  p.  155°,  [a]u  -  122°)  was 
isolated  in  addition  to  the  above-mentioned  A-  and  B-bases. 

The  substance  described  above  as  the  B-base  has  now  been  shown  to 
be  tsocodeine,  the  codeine  analogue  of  isomorphine,  for  it  is  readily 
produced  from  the  latter  by  methylation  with  sodium  ethoxide  and 
dimethyl  sulphate.  The  tsocodeine  obtained  by  Schryver  and  Lees 
(loc.  cit.)  was  apparently  contaminated  with  a  small  proportion  of  the 
A-base. 

The  A-base,  although  undergoing  no  resolution  by  numei'ous  crystal, 
lisations  from  several  solvents,  has  been  proved  to  be  a  molecular 
mixture  of  wocodeine  (m.  p.  171 — 172°)  and  a  more  highly  Isevorotatory 
isomeride  which  has  not  yet  been  prepared  in  the  pux'e  state. 

By  the  reactions  mentioned,  the  authors  have  thus  obtained  con- 
clusive evidence  of  the  formation  in  unequal  proportions  of  codeine  and 
two  other  optically  isomeric  Isevorotatory  bases. 

These  facts  permit  of  the  following  conclusions  respecting  the  con- 
stitution of  morphine : 

(1)  The  above-mentioned  isomeric  codeines  are  the  result  of  the 
raoemisatiou  of  two  asymntetric  carbon  atoms  in  a  molecule  which 
muBt  necessarily  contain  a  third  asymmetric  system. 

(2)  The  carbon  atoms  which  undergo  racemisation  are  most  probably 
those  ID    the  reduced    pheuantbrcnu   nucleus   to  which  the  alcoholic 
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hydroxyl  group  and  the  nitrogen  atom  are  respectively  attached.  It 
follows  from  this  that  the  latter  carbon  atom  must  necessarily  be 
hydrogenised  in  order  to  be  asymmetric. 

(3)  The  possible  isomeric  codeines  produced  by  the  racemisation  of 
the  two  asymmetric  carbon  atoms  must  be  represented  by  the  con- 
figurations -t-H —  ,  H —  -,  — I —  , ,asat  least  three  of  them 

are  Isevorotatory. 

176.  "The    aminodicarboxylic    acid    derived    from  pinene." 
By  William  Augustus  Tilden  and  Donald  Francis  Blyther. 

This  is  the  acid  originally  obtained  by  Tilden  and  Burrows  {Trans., 
1905,  87,  344).  In  the  present  communication  details  are  given  for 
the  preparation  of  the  acid  and  its  hydrochloridey  nitrate,  acid  oxalate, 
copper  salt,  ethyl  ester  and  its  hydrochloride,  and  the  acetyl  derivative 
of  the  amino-acid. 

Experiments  are  being  continued  on  the  products  of  the  oxidation 
of  the  acid  and  of  its  condensation  with  benzaldehyde  and  glycocine. 

177.  "The  preparation  and  properties  of  dihydropinylamine 
(pinocamphylamine)."  By  William  Augustus  Tilden  and 
Frederick  George  Shepheard. 

Dfhydropinylamine  is  the  chief  product  of  the  reduction  of  nitroso- 
pinene  by  means  of  boiling  amyl  alcohol  and  sodium.  The  free  base 
is  a  colourless  liquid  having  an  odour  like  pinylamine  and  boiling  at 
198—199° 

The  hydrochloi'ide,  platinicfdoinde,  picrate,  nitrate,  oxalate,  also  the 
acetyl  and  benzoyl  derivatives  and  the  carbamide,  have  been  prepared 
and  analysed.  The  alcohol  obtained  by  the  action  of  nitrous  acid 
on  the  aqueous  solution  ot"  the  hydrochloride  of  the  base  boils  at 
103°  under  15  mm.  pressui'e,  and  is  identical  with  pinocampheol 
prepared  by  reduction  of  pinocamphone. 

178.  "  Determination  of  nitrates."    By  Frank  Sturdy  Sinnatt. 

Knecht  and  Hibbert's  method  for  the  estimation  of  picric  acid  {Ber., 
1903,  36,  1549)  may  be  applied  to  the  estimation  of  nitrates. 

The  process  depends  on  the  conversion  of  the  nitrate  into  picric  acid 
by  means  of  phenolsulphonic  acid,  the  picric  acid  being  subsequently 
estiuiated  by  titanium  trichloride. 

Up  to  the  present  the  method  has  only  been  used  for  the  estimation 
of  recrystallised  pure  potassium  nitrate;  it  was  carried  out  as 
follows : 
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Ten  c.c.  of  the  solution  of  potassium  nitrate  containing  0"1  per  cent. 
of  potassium  salt  were  evaporated  to  dryness  in  a  steam  oven,  5  c.c.  of 
a  solution  of  phenolsulphonic  acid  added,  and  the  heating  continued 
for  half  an  hour.  The  whole  was  then  washed  into  a  flask  and, 
after  adding  hydrochloric  acid,  titrated  with  titanium  trichloride. 

Three  titrations  carried  out  in  the  above  manner  required,  for 
0*01  gram  of  potassium  nitrate,  20'14,  20"47,  and  20"2  c.c.  of  titanium 
trichloride  (1  c.c.  =00004860  gram  of  potassium  nitrate),  correspond- 
ing to  0-009788,  0-009948,  and  0-009817  gram  of  potassium  nitrate 
respectively.  The  error  is  not  so  great  as  when  the  colorimetric 
method  is  used. 


179.  "The  nature  of  ammoniacal  copper  solutions." 
By  Harry  Medforth  Dawson. 

The  nature  and  dissociation  of  the  complex  cupri-ammonia  com- 
pound which  is  present  in  ammoniacal  solutions  of  copper  sulphate 
has  been  further  examined.  The  method  consisted  in  determining 
the  amount  of  free  ammonia  in  variously  concentrated  copper  solu- 
tions containing  different  relative  amounts  of  ammonia  by  extract- 
ing these  solutions  with  chloroform.  Special  precautions  have  been 
taken  with  the  view  of  obtaining  accurate  results,  and  a  correction  has 
been  applied  for  the  ammonia-displacing  action  of  the  dissolved  salt. 
The  experimental  data  indicate  the  existence  in  solution  of  a  dis- 
sociating complex  compound  containing  4  molecules  of  ammonia  per 
atom  of  copper.  The  ammonia  dissociation  increases  with  dilution 
and,  for  a  given  copper  concentration,  with  decrease  in  the  relative  pro- 
portion of  ammonia.  From  experiments  in  which  the  free  ammonia 
in  ammoniacal  copper  sulphate  solutions  was  determined  by  the  method 
of  gas-bubbling,  Locke  and  Forssall  [Amer.  Cliem.  J.,  1904,  31,  268) 
have  drawn  the  conclusion  that  such  solutions  contain  practically  the 

whole  of  the  copper  in  the  form  of  a  stable  complex  ion,  Cu'4NH3. 
According  to  the  author's  observations,  this  view  is  quite  untenable. 


180.  "The  colouring  matters  of  the  stilbene  group.     Part  III." 
By   Arthur   George   Green   and   Percy  Field   Crosland. 

In  previous  communications  {Trans.,  1904,  85,  1424,  1432)  it  has 
Ijeen  shown  that  the  first  action  of  caustic  alkalis  on  ^-nitrotoluene- 
Hulphonic  acid  is  the  production  of  an  unstable  and  easily  oxidisable 
dinitrosostilbenedisulpbonic  ncid. 

In  order  to  Htudy  the  Kubpequent  transformation  of  this  intermediate 
product  by  which  dyestuffs  of  the  stilbono  scries  are  pioduced,  typical 
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colouring  matters  of  this  class,  namely,  stilbene  yellow  8G  and  4G, 
direct  yellow,  and  Mikado  orange,  were  submitted  to  examination  by 
the  following  methods  : 

A.  Estimation  of  the  quantity  of  hydrogen  required  to  reduce  the 
dyestuff  to  diaminostilbenedisulphonic  acid,  employing  for  this  purpose 
titration  with  standard  titanium  trichloride. 

B.  Estimation  of  the  ethylene  groups  by  determining  the  quantity 
of  standard  permanganate  required  to  oxidise  the  dyestuffs  to  aldehydes 
in  cold  dilute  aqueous  solution. 

C.  Isolation  and  characterisation  of  the  aldehydes  formed. 

The  results  obtained  agree  with  the  assumption  that  in  the  second 
stage  of  transformation  condensation  takes  place  between  two 
molecules  of  the  intermediate  dinitroso-compound  in  the  following 
manner  : 

CH.C„H3(S03Na)-NO 
CH-C6H3(S03Na)-NO 

CH  •  CeH3(S03Na)  •  N==i:N  •  C^H3(S03Na)  -CH 
CH-C«H8(S03Na)N02     N02-C„Hs(S03Na)-CH" 

The  dinitroazodistilbenedisulphonic  acid  thus  produced  represents 
the  structure  of  the  greenest  yellow  of  the  series.  The  redder  yellows 
and  oranges  are  formed  therefrom  by  the  reduction  of  the  two  nitro- 
groups,  first  to  an  azoxy-  and  finally  to  an  azo-group.  The  stilbene 
yellows  8G  and  4G  were  proved  to  consist  almost  entirely  of  sodium 
dinitroazodistilbenedisulphonate.  Direct  yellow  is  less  pure,  but  ap- 
pears to  consist  substantially  of  sodium  azoxyazodistilbenedisulphonate. 
Mikado  orange,  which  could  not  be  obtained  entirely  pure,  gave 
results  which  approximate  to  those  required  for  the  diazostilbene- 
disulphonate. 

It  appears,  therefore,  that  all  the  dyestuffs  of  the  stilbene  series  are 
true  azo-compounds.  Their  chromophor  being  an  azo-group,  their  dyeing 
properties  are  now  satisfactorily  explained.  They  differ,  however,  from 
most  other  azo-dyestuffs  in  the  entire  absence  of  auxochrome  groups. 

181.  ''Interaction  of  succinic  acid  and  potassium  dichromate. 
Note  on  a  black  modification  of  chromium  sesquioxide." 
By  Emil  Alplionse  Werner. 

When  a  mixture  of  finely-powdered  potassium  dichromate  (1  mol.)  and 
succinic  acid  (6  mols.)  is  heated,  interaction  takes  place  a  few  degrees 
above  the  boiling  point  of  the  acid  (181°).  A  compound  having  the 
composition  Cr4(C4H^04)5,7  HgO  is  formed,  which  has  not  the  properties 
of  a  chromo-organic  acid.  It  is  practically  insoluble  in  water,  and  on 
ignition  in  air   leaves   a  residue  of   chromium  sesquioxide  which   is 
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black.  The  chromium  hydroxide  produced  from  it  by  decomposition 
with  sodium  hydroxide  also  leaves  a  jet-black  modification  of  the 
sesquioxide  after  ignition. 

182.  "  Derivatives  of  polyvalent  iodine.  The  action  of  chlorine  on 
organic  iodo-derivatives,  including  the  sulphonium  and  tetra- 
substituted  ammonium  iodides."     By  Emil  Alphonse  Werner. 

Experiments  have  been  made  with  the  object  of  ascertaining  if 
organic  iodo-compounds  other  than  the  immediate  derivatives  of 
benzene  and  its  homologues  can  form  addition  compounds  with  chlorine 
corresponding  to  the  iodoso  chlorides. 

lodothiophen,  C^HglS  (S:I  =  1:2),  and  di-iodo-thiophen,  C^HoIgS, 
m.  p.  40°,  behave  like  open-chain  compounds  ;  on  the  other  hand, 
tetraiodopyrrole,  C^NH'I^,  forms  the  additive  compounds  C^NH'I^Cl^ 
and  C^NH-I^Clg  (m.  p.  158°). 

A  few  new  iodoso-derivatives  of  benzene  have  been  prepared.  By 
the  action  of  chlorine  on  the  sulphonium  and  tetra-substituted 
ammonium  iodides,  compounds  of  the  type  RCMCIg  have  been  obtained, 
from  which  the  more  stable  compound  of  the  general  formula  RCMCl 
can  be  produced  either  by  the  action  of  heat  or  by  treatment  with 
a  solution  of  sodium  hydroxide. 

The  following  compounds  were  described  and  their  constitution 
discussed  : 

(CH8)3SCMCl3  and  (CH3)3SCMC1  (m.  p.  103°). 

C2H5(C3H7)3NCMCl3  and  C2Hj(C3H7)gNCM01  (m.  p.  94°). 

(C2H5)C5H5NCl-ICl3  and  (CaH-jCsH^NCMCl  (m.  p.  35°). 

(CHgJ.NCMCl  (m.  p.  217°)  and  (C.,H5)^NCMC1  (m.  p.  98°). 

183.  "  The  so-called '  benzidine  chromate,'  and  allied  substances." 
By  James  Moir. 

This  remarkable  substance,  which  resembles  ca^rulignone  very  closely, 
resulted  on  mixing  solutions  of  benzidine  and  chromium  trioxide.  The 
author  finds  that  it  is  the  chromate,  not  of  benzidine,  but  of  a  complex 
oxidation  product  of  the  latter,  which  has  apparently  the  formula 
Cj^H4gNjQ.  It  behaves  like  coerulignone  towards  sulphuric  acid  and 
towards  Rulphites,  giving  an  intense  crimson  coloration  with  the  former, 
and  yielding  benzidine -2 -monoatd phonic  acid  with  the  latter.  The 
colour-base,  CaqH^^Njo,  appears  to  have  resulted  from  the  condensation 
of  3  molecules  of  diphenoquinone-di-iraine  {litr.^^  1905,  38,  1232)  with 
two  of  benzidine,  in  somewhat  the  same  manner  us  dianilinoquinone- 
dianii  arises  from  quinono  and  aniline.  On  treating  with  ammonia, 
only  one  molecuhi  c.f  Ijuiizidino  separated   from  the  ('„„  complex,  and 
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by  the  action  of  potassium  sulphite,  3  molecules  of  benzidinesulphonic 
acid  were  produced.  "  Benzidine  chromate  "  contains  4  molecules  of 
chromic  acid,  but  the  author  has  also  prepared  a  substance  containing 
nearly  twice  as  much  chromium,  which  is  either  CyQH^yNj(j'2H2Cr^O,3 
or  merely  diphenoquinone-di-imine  sesquichromate,  Cj2Hj(jN2+  l^CrOg. 

By  heating  3  :  3'-dibromo-5  :  o'-tolidine  with  chromic  acid,  a  green 
homologue  of  "  benzidine  chromate  "  was  obtained.  Its  analysis  agrees 
with  the  formula  CgQH28(CH3)jQNiQBr8  + 9H2Cr04,  which  would  be 
expected  from  the  constitutional  formula  put  forward  by  the  author  for 
"  benzidine  chromate." 

The  "  ferricyanide  of  benzidine  "  has  also  been  investigated.  It  is 
similar  to  and  contains  the  same  colour-base  as  the  "  chromate,"  having 
the  formula  C^j^H^gNj,,  +  2H3Fe(CN)^.  The  action  of  ammonia  resulted 
in  the  separation  of  very  little  benzidine,  giving  chiefly  another  dark 
colour-base  and  ammonium  ferricyanide. 


184.  "  New  derivatives  of  diphenol  (4  : 4 -dihydroxydiphenol)." 
By  James  Moir. 

By  the  sulphonation  of  diphenol  the  author  has  prepared  the  3:3'- 
disulphonic  acid,  the  3:5:  Z' -triaulphonic  acid,  and  the  3  :  5  :  3'  :  5'- 
tetrasul phonic  acid. 

With  chlorosul phonic  acid,  diphenetole  yielded  (a)  4  :  \' -diphenetole- 
3-sulphonic  acid,  {b)  4  :  A'-diphenetole-S  :  S'-disulphonic  acid,  and  (c)  an 
indifferent  substance  containing  chlorine  and  sulphur. 

On  brominating  Schiitz's  dinitrodiphenol,  a  dibromodinitrodiphenol 
melting  at  237°  was  obtained,  and  from  dicresol  the  5  :  b'-dibromodicresol 
melting  at  185*^  was  prepared  ;  this  combines  with  excess  of  bromine  to 
forni   a  scarlet  substance  analogous  to  tribromophenol  bromide,  and 

Br,  Brg 

possessing  the  constitution  0!<^       \ — <^       ^!0 

ch7        ~ch3  ' 

The  dibemoate  of  diphenol  prepared  by  the  Schotten-Baumann 
method  melts  at  241°. 


185.  "  On  the  interaction  of  the  alkyl  sulphates  with  the  nitrites 
of  the  alkali  metals  and  metals  of  the  alkaline  earths." 
By  PrafuUa  Chandra  Ray  and  Panchanan  Neogi. 

By  the  interaction  of  the  sodium,  potassium,  barium,  and  calcium 
salts  of  ethyl  sulphuric  acid  and  the  nitrites  of  the  alkali  metals  and 
metals  of  the  alkaline  earths  both  ethyl  nitrite  and  nitroethana  were 
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formed.     In  the  case  of  potassium  ethyl  sulphate  and  potassium  or 
sodium  nitrite,  small  quantities  of  nitrobutane  were  also  obtained. 


186.    "The    electrolytic    preparation    of  dialkyldisulphides.      Pre- 
liminary note."     By  Thomas  Slater  Price  and  Douglas  Frank  Twiss. 

By  the  electrolysis  of  a  concentrated  aqueous  solution  of  ethyl 
sodium  thiosulphate,  commonly  known  as  Bunte's  salt  {Ber.,  1874,  7, 
646),  diethyldisulphide  is  formed  at  the  anode,  and  separates  as  an  oily 
liquid  on  the  surface  of  the  electrolyte.  The  electrolysis  was  carried 
out  in  a  beaker,  the  cathode  consisting  of  a  sheet  of  platinum  foil 
lying  close  to  the  sides  of  the  beaker,  the  anode  being  a  piece  of  stout 
platinum  wire.  The  solution  contained  a  quantity  of  sodium  bi- 
carbonate equivalent  to  the  Bunte's  salt  taken,  otherwise  the  di- 
sulphide  was  decomposed  by  the  sulphuric  acid  formed  during 
electrolysis,  giving  the  mercaptan.  The  current  density  at  the  anode 
was  100  amperes  per  sq.  cm.,  and  the  yield  was  more  than  50  per  cent, 
of  the  theoretical.  The  disulphide  obtained  distilled  almost  com- 
pletely at  152°.  It  forms  a  compound  with  silver  nitrate,  which  on 
analysis  gave  Ag  =  36*93.  (C.2H5)2S2,AgNO.^  requires  Ag  =  36*95  per 
cent. 

Similar  results  were  obtained  by  electrolysing  solutions  of  benzyl 
sodium  thiosulphate  (Purgotti,  Gazzetta,  1890,  20,  24),  dibenzyldi- 
sulphide  being  produced  in  a  yield  of  moi-e  than  80  per  cent. ;  this 
was  crystallised  from  alcohol  and  melted  at  70°.  Analysis  of  the 
compound  with  silver  liitrate  gave  Ag  =  26*3.  (0^1150112)28.2, AgNOg 
requires  Ag  =  26*0  per  cent. 

This  reaction  is  being  more  thoroughly  investigated  and  extended 
to  the  preparation  of  other  disulphides. 


187.  "  The  direct  union  of  carbon  and  hydrogen  at  high  tempera- 
tures."   By  John  Norman  Fring  and  Robert  Salmon  Hutton. 

Previous  work  has  been  limited  to  a  study  of  this  reaction  at 
1200 — 1350°  and  to  the  investigation  of  the  products  obtained  when 
a  caxboD  urc  is  maintained  in  hydrogen.  The  authors  have  now 
supplemented  these  observations  by  working  at  intermediate  tempera- 
tures. 

For  this  purpose,  a  special  form  of  apparatus  was  devised  in  which 
carbon  rods,  supported  ut  the  centre  of  u  glass  or  metal  vessel  con- 
taining hydrogon,  wore  heated  to  any  desired  temperature  by  the 
roHiHlatice  whicli  they  offer  to  the  passage  of  an  electric  current.  By 
carrying  out  experiments  at  gradually  increasing  temperatures,  it  was 
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found  that  traces  of  acetylene  were  already  formed  at  1700°,  and  the 
percentage  of  acetylene  increased  fairly  uniformly  with  the  tempera- 
ture up  to  2800°,  which  was  the  maxiaaum  point  attained.  The  pro- 
duction of  acetylene  at  these  comparatively  low  temperatures  and 
independently  of  any  of  the  complicated  electrical  phenomena  which 
accompany  the  arc  does  not  seem  to  have  been  noted  previously. 

The  formation  of  methane  was  also  carefully  studied  at  temperatures 
from  1000°  upwards  ;  the  amounts  found  were  in  most  cases  much 
below  those  indicated  by  Bone  and  Jerdan  (Tra7i8.,  1897,  71,  41  ; 
1901,  79,  1042),  and  seemed  to  diminish  as  the  purity  of  the  carbon 
increased. 

188.  "  The  action  of  nitrogen  sulphide  on  certain  metallic  chlorides." 
By.  Oliver  Charles  Minty  Davis. 

When  nitrogen  sulphide  dissolved  in  dry  chloroform  is  added  to  the 
tetrachlorides  of  tin  and  titanium,  the  pentacblorides  of  antimony  and 
molybdenum,  and  also  tungsten  hexachloride  dissolved  in  the  same  sol- 
vent, interaction  readily  takes  place.  With  stannic  chloride,  antimony 
pentachloride,  and  molybdenum  pentachloride,  the  compounds  formed  are 
represented  by  the  formula?  SnCl4,2N^S4,  SbCl^.N^S^,  and  MoClj.N^S^ 
respectively,  but  the  chlorides  of  tungsten  and  titanium  are  first 
reduced  before  combining  with  nitrogen  sulphide,  finally  giving  com- 
pounds having  the  formulae  WoCl4,N4S4  and  TijClg.N^S^.  These  sub- 
stances are  decomposed  on  exposure  to  moist  air  with  varying  degrees 
of  rapidity,  and  less  readily  when  preserved  beneath  dry  chloroform. 
Negative  results  were  obtained  with  the  trichlorides  of  iron,  antimony, 
and  arsenic. 

189.  "The  determination  of  halogen."    By  James  Moir. 

The  substance  to  be  analysed  having  been  weighed  directly  into  a 
tall  nickel  crucible,  ten  drops  of  water  and  five  to  seven  "  pastilles  "  of 
pure  potassium  hydrate  are  added  and  the  mixture  is  stirred  with  a 
platinum  wire  while  it  is  heated  on  the  steam-bath  ;  when  it  is 
uniform,  from  0*5  to  1  gram  of  finely-powdered  potassium  per- 
manganate is  stirred  in,  in  small  portions  at  a  time  ;  the  mixture  is 
then  heated  on  the  steam-bath  until  dry,  being  watched  in  case 
frothing  occurs  ;  it  is  afterwards  heated  slowly  to  visible  redness  or 
until  the  glowing  caused  by  the  interaction  between  separated  carbon 
and  manganese  dioxide  is  over.  The  cool  crucible  is  placed  in  a  warm 
dilute  solution  of  potassium  bisulphite ;  the  solution  is  then  carefully 
acidified  with  acetic  acid  and  filtered  directly  into  a  solution  of  silver 
nitrate.     The  silver  halide  may  be  worked  up  with  nitric  acid  in  the 
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usual  manner,  or  the  cooled  crucible  may  be  placed  in  water  and  the 
solution  carefully  acidified  with  acetic  acid  until  the  manganate  is 
converted  into  permanganate ;  the  latter  is  then  destroyed  by  means 
of  barium  dioxide,  the  filtered  solution  neutralised  with  sodium 
bicarbonate  and  titrated,  using  chromate  as  indicator. 


ERRATUM. 

Proceedings,  1906,  p.  203. 

In   the    third    line    from  top /or  "  pentamethylen "    read  "poly- 
methylene." 


At  the  next  Ordinary  Meeting,  on  Thursday,  November  1st,  1906, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  A  development  of  the  atomic  theory  which  correlates  chemical  and 
crystalline  structure  and  leads  to  a  demonstration  of  the  nature  of 
valency,"     By  W.  Barlow  and  W.  J.  Pope. 

"  The  explosive  combustion  of  hydrocarbons.  II."  By  W.  A. 
Bone,  J.  Drugman,  and  G.  W.  Andrew. 

"  Contributions  to  the  theory  of  solutions.  I.  The  nature  of  the 
molecular  arrangement  in  aqueous  mixtures  of  the  lower  alcohols  and 
acids  of  the  parafiin  series.  II.  Molecular  complfxity  in  the  liquid 
state.     III.  Theory  of  the  intermiscibility  of  liquids."    By  J.  Holmes. 

"  The  hydrolysis  of  nitrocellulose  and  nitroglycerol."  By  0. 
Silberrad  and  R.  C.  Farmer. 

"  The  determination  of  the  rate  of  chemical  change  by  measurement 
of  gases  evolved."     By  F.  E.  E.  Lamplough. 

"  Experiments  on  the  synthesis  of  the  terpenes.  Part  IX.  The 
preparation  of  8-ketohexahydrobenzoic  acid  (8-ketocycZohexane- 
carboxylic  acid)  and  of  y-ketocyc^opentanecai'boxylic  acid."  By 
F.  W.  Kay  and  W.  H.  Perkin,  jun. 

"  Experiments  on  the  synthesis  of  the  torpeiies.  Part  X.  .Synthesis 
of  A'-»t-nienthenol(8)  ami  of  carvestrene."  By  W.  H,  Perkin,  jun., 
and  G.  TatterBall. 

"  Some  derivatives  of  catechol,  pyrogallol,  benzophenone  and  of 
other  subhtances  allied  to  the  natural  colouriug  matters,"  By  W.  H. 
Perkin,  jun.,  and  (!.  Woizmnnn. 
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Thursday,  November  Ist,  1906,  at  8,30  p.m.  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

The  President  referred  to  the  loss  sustained  by  the  Society  through 
the  death,  on  October  19th,  of  Geh.  Rath  Professor  Fedor  Beilstein, 
who  was  elected  an  Honorary  and  Foreign  Member  on  February  Ist, 

1883. 

Messrs.  H.  R.  Cooper,  F.  E,  E.  Lamplough,  and  W.  H.  Rawles  were 

formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Richard  Abegg,  Ph.D.,  Landbergstrasse  4,  Breslau,  Germany. 

William  Heath  Bayliss,  Brewery  House,  Ash  well,  Herts. 

Charles  George  Edgar  Farmer,  16,  Herbert  Crescent,  S.W. 

David  Paton  Grubb,  B.Sc,  Windsor  Hill,  Newry. 

John  Hamer,  44,  Sugden  Road,  Clapham  Common,  S.W. 

Alexander  Edmund  Middleton,  112,  South  Park  Road,  Wimbledon, 

S.W. 
Arthur  Higgs  Morris,  77,  Beverly  Road,  Bolton,  Lanes. 
Arthur  Percival  Newton,  B.Sc,  Red  Cot,  Coulsdon,  Surrey. 
Benjamin  Dawson  Porritt,  33,  Soyth  Park  Hill,  South  Croydon. 
Herbert  Stanley  Redgrove,  137 — 140,  Tottenham  Court  Road,jW. 
William  R.  R.  Starling,  23,  Magdalen  Road,  Norwich. 
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Of  the  following  papers,  that  marked  *  was  read  : 

*190.  •'  A  development  of  the  atomic  theory  which  correlates  chemical 
and  crystalline  structure  and  leads  to  a  demonstration  of  the 
nature  of  valency."  By  William  Barlow  and  William  Jackson 
Pope. 

The  authors  represent  atoms  in  the  combined  state  by  **  spheres  of 
influence,"  and  inquire  how  such  spheres  can  be  close-packed  in  a 
homogeneously  symmetrical  manner  so  as  accurately  to  simulate  crys- 
talline compounds.  An  examination  of  the  geometrical  properties  of 
close-packed  assemblages  of  spheres  shows  that  the  atoms  of  the 
elements  must  be  represented  by  spheres  of  influence  directly  pi'o. 
portional  in  volume  to  their  fundamental  valencies,  and  that  a  close- 
packed  assemblage  built  up  of  spheres  of  the  appropriate  sizes,  so  as  to 
represent  some  particular  compound,  can  be  partitioned  into  units 
identical  with  the  chemical  molecule,  and  possesses  symmetry  and 
dimensions  compatible  with  those  of  the  crystalline  substance. 

A  detailed  inquiry  concerning  benzene,  triphenylmethane,  naphtha- 
lene, anthracene,  and  their  derivatives,  shows  that,  with  the  inclusion 
of  the  above  assumption,  all  the  requisite  data  are  available  for  pre- 
cisely determining  the  configuration  of  the  benzene  molecule.  The 
configuration  deduced  is  in  accordance  with  the  crystallographic  and 
chemical  evidence  and  leads  to  an  explanation  of  the  meta-,  ortho- 
para-law  of  substitution,  and  of  other  previously  unexplained  features 
of  the  chemistry  of  aromatic  substances. 

In  addition  to  the  geometrical  property,  which  demonstrates  that 
Talency  is  a  volume  relation,  it  is  shown  that  close-packed  homogeneous 
Assemblages  of  spheres  possess  others  which  lead  to  simple  physical 
interpretations  of  multivalency  and  tautomerism.  It  is  also  indicated 
■that  ethylenic  and  acetylenic  bonds  and  isomerism  have  complete 
analogues  in  peculiarities  of  homogeneous  assemblages  of  spheres. 

The  relations  briefly  indicated  above  have  been  worked  out  in  detail 
and  are  shown  to  be  in  entire  agreement  with  the  quantitative  evidence 
■afforded  by  the  crystallographic  measurements  of  the  compounds  con- 
cerned. 

Discussion. 

Prof.  Armstrong,  after  expressing  his  opinion  that  the  communica- 
tion w»i8  one  of  altogether  fundamental  importance,  in  the  first  place 
referred  to  it  as  showing  the  extreme  value  to  chemists  of  the  study 
of  crystallography — a  subject  of  .which  hitherto  relatively  far  too  little 
notice  had  been  taken.  It  was  to  be  hoped  that  a  sense  of  proportion 
■vrould  begin  to  prevail  and  that  the  study  of  form  would  now  receive 
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proper  attention.  The  success  with  which  the  authors  appeared  to 
have  correlated  crystalline  form  with  structure  was  very  remarkable 
especially  their  determination  of  the  manner  in  which  water  or  other 
complexes  became  attached  in  one  particular  direction  to  a  molecule — 
slabwise.  Perhaps  the  most  important  feature  of  the  communication 
and  the  most  interesting  to  chemists,  at  present,  was  the  manner  in 
which  valency  was  accounted  for  as  a  volume  property  and  a  very 
ingenious  explanation  given  of  varying  valency.  In  particular,  he  had 
been  struck,  when  discussing  the  work  with  Prof.  Pope,  by  the 
explanation  which  was  given  of  the  departure  from  the  ordinary  law 
of  increase  or  decrease  of  valency  by  two  units  at  a  time  (the  law  of 
odd  or  even  valency)  observed  in  the  case  of  the  simpler  compounds 
of  an  element — as  in  the  oxides'  of  nitrogen,  for  example,  Hitherto 
chemists  had  been  forced  to  deal  with  variation  of  valency  simply 
as  a  fact ;  they  were  now,  for  the  first  time,  presented  with  an 
explanation  of  the  cau?e  of  variation  and  of  the  manner  in  which 
this  was  effected. 

Another  point  of  extreme  interest  was  the  view  put  forward  that  it 
could  not  be  supposed  that  elements  preserved  a  constant  "  atomic 
volume,"  since  it  was  often  found,  in  cases  in  which  the  introduction  of 
a  radicle  involved  an  alteration  in  volume,  that  the  complex  changed 
as  a  whole,  the  original  form  being  preserved,  alteration  taking  place 
proportionally  along  each  axis. 

Like  the  theory  of  structure  at  present  in  use,  the  mode  of  treat- 
ment now  advocated  did  not  enable  us  to  deal  with  the  dynamical  side 
of  chemical  phenomena ;  it  was  to  be  regarded  as  an  ampliScation  of 
that  theory,  not  as  over-riding  it  or  as  proving  it  to  be  in  any  way 
inconsequent.  The  opportunities  it  afforded  of  discussing  problems 
which  had  eluded  our  grasp  hitherto  appeax'ed  to  be  very  numerous. 

Mr.  John  Castell-Evans  asked  whether  he  had  rightly  understood 
Prof.  Pope's  statement  relative  to  the  substitution  of  two  or  more 
spheres  for  one?  As  he  understood  it.  Prof.  Pope  seemed  to  say 
"  that  if  from  a  closely  packed  aggregation  of  spheres  one  individual 
sphere  of  volume  m  be  removed,  the  resulting  cavity  could  be  filled  by 
m  spheres  each  of  unit  volume  and  the  'close  packing'  be  still 
preserved."  This  is  not  the  case ;  if  a  cube,  say,  be  described  about 
the  sphere  of  volume  m,  then  into  this  cube  m  unit  spheres  could  be 
packed,  but  certainly  not  into  the  cavity  left  by  the  removal  of  the 
original  sphere. 

Mr.  Baly  pointed  out  that  the  particular  assemblage  of  atoms 
adopted  by  Prof.  Pope  for  the  benzene  molecule  would  only  exist  in 
the  benzene  crystal.  In  the  liquid  state  the  molecule  of  benzene  would 
probably  not  exist  in  the  rigid  condition  pictured  by  the  authors  ; 
there  would  seem  to  be   no   doubt   that   the   molecule  possesses   an 
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inheient  tendency  to  vibrate,  this  tendency  being  dependent  very 
largely  on  the  temperature.  Probably  the  melting  point  of  a  crystal 
marks  the  temperature  at  which  the  tendency  to  vibrate  on  the  part 
of  the  molecules  overcomes  the  elastic  energy  of  the  crystalline  form. 
Inasmuch  as  the  reactions  of  benzene  and  its  compounds  usually  take 
place  with  the  substance  in  solution  or  in  the  liquid  state,  any  property 
based  only  on  the  rigid  structure  in  the  crystal  would  not  necessarily 
hold  good.  For  example,  the  authors  base  an  explanation  of  the  ortho-, 
meta-,  and  para-substitution  on  this  rigid  structure.  Owing  to  the 
dynamic  condition  obtaining  during  reactions  this  explanation  would 
seem  to  fall  to  the  ground. 

Mr.  WooLHOUSE  expressed  surprise  that  in  the  complex  NaNOg  the 
element  C  with  a  volume  of  4  could  replace  the  N  with  a  volume  of 
3,  and  that  the  element  Ca  with  a  volume  of  2  could  replace  the 
Ka  with  a  volume  of  1,  and  yet  calcite  could  have  such  a  similarity 
of  crystalline  form,  as  it  is  known  to  have,  to  that  of  sodium  nitiate. 

Although  the  replacement  of  N  by  C  might  leave  the  x,  y,  z  ratios 
the  f-ame  in  spite  of  the  increase  of  each,  still  the  substitution  of  Ca 
for  Ka  must  result  in  an  alteration  of  shape  of  the  complex,  resulting 
in  the  increase  of  at  least  one  of  these  values. 

Prof.  MiEKS,  speaking  as  a  crystallographer,  stated  his  conviction 
that  the  new  theory  propounded  by  the  authors  was  destined  to  be  of 
immense  value  in  the  problems  of  crystal  structure. 

Crystallographers  were  accustomed  to  treat  these  as  statical 
problems,  and  (largely  owing  to  the  researches  of  Mr.  Barlow)  feel 
fairly  confident  that  they  now  know  something  of  the  manner  in 
which  the  crystalline  material  is  arranged.  The  principle  of  packing 
was  liable  to  suspicion  so  long  as  there  was  no  clue  to  the  nature 
of  the  units,  but  had  now  acquired  quite  a  new  meaning  with  the 
valency  volumes  to  indicate  the  dimensions  of  the  bodies  to  be 
packed :  so  that  we  might  now  hope  to  realise  a  true  model  of 
the  crystal  structure. 

The  case  of  the  Humite  group,  in  which  the  increase  of  an  axis 
is  absolutely  proportional  to  the  valency  volume  of  the  introduced 
radicle,  was  in  his  opinion  a  very  convincing  one.  The  theory  was 
one  of  profound  interest  to  all  students  of  crystals. 

Dr.  TuTTON  said  that  he  considered  a  notable  advance  had  been 
made^by  the  authors  of  this  paper,  which  furnished  another  example 
of  the  advantages  of  the  study  of  crystallography  by  chemists,  an  object 
which  ho  had  long  l»eeu  striving  to  further.  There  appeared  to  be 
three^wilient  points  in  the  work,  the  results  of  which  were  laid  before 
the  Society  that  evening.  The  first  was  the  emphasis  of  the  individual 
influence  of  the  atom  as  distiuguished  from  the  properties  of  the 
molecule  us  a  whole,  and  the  iniiucuco  of  certain  predominating  atoms 
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in  particular  in  determining  those  properties.  This  had  been  one  of 
the  chief  results  of  his  (Dr.  Tutton's)  own  work  on  the  sulphates  and 
selenates,  and  the  present  work  was  based  on  that  now  absolutely 
incontrovertible  foundation.  The  second  point  was  that  the  teaching 
of  the  "  topic  axial  ratios,"  introduced  to  the  Society  by  him 
(Dr.  Tutton)  in  the  year  1894,  simultaneously  with  and  independently 
of  Dr.  Muthmann  in  the  Zeitschrijt  fiir  Krystallographie,  was  now 
advanced  by  the  authors  of  the  present  paper  a  step  further,  inasmuch 
as  in  the  formulae  for  those  ratios  the  term  V  respecting  the  molecular 
volume  would  now  be  replaced  by  W,  the  valency  volume.  Not  only 
did  this  involve  the  remarkable  geometrical  explanation  of  valency 
which  had  been  explained  to  them,  hut,  and  this  was  the  third  point 
which  the  speaker  desired  to  emphasise,  it  enabled  the  ratios  in 
question  to  be  no  longer  confined  to  exhibiting  in  a  highly  instructive 
manner  the  structural  relationships  between  the  members  of  the  same 
series  of  isoraorphous  compounds,  but  connected  various  series 
together  and  indeed,  in  general,  enabled  comparisons  to  be  made 
between  compounds  of  totally  dissimilar,  as  well  as  of  similar,  nature. 
It  was,  therefore,  obvious  that  a  great  advance  in  the  correlation  of 
■chemical  composition  and  crystalline  form  had  been  made. 

Mr.  W.  Barlow  pointed  out  that  the  spheres  employed  to  picture 
the  equilibrium  conditions  of  the  atoms  must  not  be  regarded  as 
actually  existent  in  nature;  the  actual  spheres  of  influence  of  the 
atoms  are  not  supposed  to  be  separated  by  interstices,  and  the  mo'lels 
are  merely  the  best  means  that  the  authors  have  found  for  expressing, 
in  a  concrete  form,  the  results  of  their  researches.  The  balls  used  to 
represent  the  atomic  spheres  of  influence  should  be  made  of  solid  soft 
india-rubber,  so  as  to  be  elastic  and  deformable,  but  not  compressible, 
and  the  close-packed  assemblages,  composed  of  balls  of  appropriate  sizes, 
should  be  compressed  to  an  extent  which  will  practically  annul  the 
interstices. 

Prof.  Pope  stated  that  in  the  substitutions  referred  to  by  Mr.  Evans, 
the  interstitial  space  is  regarded  as  available  for  occupation  by  the  new 
contents  of  the  cavity.  The  total  space  available  for  the  substituting 
spheres  is  thus  not  spherical,  but  of  the  irregular  shape  boimded  by  the 
curved  surfaces  of  the  enveloping  spheres. 

The  series  of  substitutions  as  a  result  of  which  the  NaNOg  assemblage 
is  converted  into  that  of  CaCO^  can  be  performed  so  that  the  crystalline 
form  changes  but  slightly,  although  the  equivalence  parameters  x,  y, 
and  z  increase,  but  remain  equal  to  one  another  in  accordance  with  the 
rhombohedral  symmetry. 

It  is  not  claimed  that  the  rigid  assemblage  of  solid  spheres  repre- 
sents accurately  the  condition  of  crystalline  benzene  ;  the  spheres  of 
atomic  influence  may   well  be  regarded  as  domains    of  considerable 
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dynamic  activity.  The  existence  of  "  liquid  crystals  "  suggests  that 
much  symmetry  of  arrangement  occurs  transiently  in  liquids  generally, 
and  the  uniformity  of  chemical  I'eaction  in  solution  must  be  largely 
attributable  to  symmetry  of  arrangement  as  between  reacting  molecules. 
There  is  no  reason  to  suppose  that  considerable  change  in  molecular 
configuration  attends  the  liquefaction  of  benzene ;  as  the  suggested 
mode  of  regarding  the  meta-  and  ortho-para-law  only  postulates 
symmetry  of  arrangement,  it  appears  to  be  perfectly  valid. 

191.  "  Synthesis  of  carvestrene.     Preliminary  notice." 
By  William  Henry  Parkin,  jun.,  and  George  Tattersall. 

When  ??i-hydroxybenzoic  acid  is  reduced  by  means  of  alcohol  and 
sodium,  it  is  converted  into  hexahydro-«i-hydroxy benzoic  acid, 

which  crystallises  from  ether  and  melts  at  130 — 132°  (compare 
Einhorn,  AnnaCen,  1896,  291,  298).  Oxidation  with  potassium 
bichromate  and  sulphuric  acid  converts  this  hydroxy-acid  into  y-keto- 
hexahydroheiizoic  add, 

which  had  previously  been  obtained  only  in  the  form  of  a  syrup. 
(Baeyer  and  Tutein,  Ber.,  1889,  22,  2182  ;  Einhorn,  loc.  cit.,  p.  304; 
Goodwin  and  Perkin,  Trans.,  1905,  87,  852).  It  crystallises  from 
benzene  in  glistening  prisms,  melts  at  75 — 76°,  distils  at  210°  (25  mm.), 
and  yields  a  aeinicarbazone  melting  at  182 — 183°  with  decomposition. 
£thyl  y-ketohexahydrobenzoate  (b.  p.  150°  under  30  mm.)  reacts 
with  magnesium  methyl  iodide  with  the  formation  of  the  lactone 
of  y  hydroxy ftexahydro-m-toluic  acid, 

/O CO 

a  colourless  oil  which  distils  at  145°  (20  mm.),  and  when  heated  with 
bydrobromic  acid  is  (quantitatively  converted  into  y-bromohexahydro- 
m-toluic  acid, 

CH,<^^^«^^g|>CH.CO,H, 

wliich,  BO  far,  has  only  been  obtained  in  the  form  of  a  syrup.  It 
leHdily  loses  hydrogen  bromide  when   tieated  with  pyridine,  and   is 
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converted  into  a  tetrahydro-m-toluic  acid  of  boiling  poiiit  142 — 144^ 
(15  mm.),  which  probably  has  the  constitution 

The  ester  of  this  acid  (b.  p.  128°  under  60  mm.)  reacts  readily  with 
magnesium  methyl  iodide,  and  is  almost  quantitatively  converted  into 
A^-  m-7nenthenol{S), 

CH2<^^Vc^lf>CH-CMe-0H, 

which  had  not  previously  been  prepared.  This  tertiary  alcohol  distils 
at  110 — 112°  (30  mm.),  has  a  pleasant  odour  of  menthol  and  terpineol, 
and  when  digested  with  potassium  hydrogen  sulphate  is  almost 
quantitatively  decomposed  with  elimination  of  water  and  formation  of 
carvest7'ene, 

CH.2<^y®;(I"^>CH-CMe:CH2. 

The  hydrocarbon  thus  obtained  distilled  at  179 — 180°  and  yielded 
a  dihydrochloride,  C\QHjg,2HCl,  melting  at  52*5°,  and  &  diht/drobromide, 
CioHj^,,2HBr,  melting  at  48°.  Its  solution  in  acetic  anhydride  was 
coloured  deep  blue  by  the  addition  of  sulphuric  acid. 

Since  these  properties  coincide  exactly  with  those  of  carvestrene, 
which  Baeyer  (Ber.,  1894,  27,  3488)  first  prepared  by  the  distillation 
of  vestrylamine  hydrochloride,  and  which  Baeyer  and  Villiger  {Ber., 
1898,  31,  1402)  subsequently  proved  to  belong  to  the  ?u-cymene  series, 
there  can  be  little  doubt  that  the  above  experiments  are  to  be  regarded 
as  a  synthesis  of  this  important  terpene. 

192.  "  Some  derivatives  of  catechol,  pyrogallol,  benzophenone,  and 
of  substances  allied  to  the  natural  colouring  matters."  By 
William  Henry  Perkin,  jun.,  and  Carl  Weizmann. 

This  communication  contains  the  description  of  the  preparation  and 
properties  of  a  number  of  new  substances  obtained  at  different  times  in 
connection  with  researches  on  the  constitution  of  brazilin,  haematoxylin, 
and  other  natural  colouring  matters. 

193.  "Experiments  on  the  synthesis  of  the  terpenes.  Part  IX. 
The  preparation  of  c?/c/opentanone-3-carboxylic  acid  and 
of  c?/c/ohexanone-4-carboxylic  acid  (8-ketohexahydrobenzoic 
acid)."  By  Francis  William  Kay  and  William  Henry 
Perkin,  jun. 

When  ethyl  butane-a/3S-tricarboxylate, 

C02EfCH2-CH(C02Et)-CH2-CH.2-C02Et, 
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is  heated  with  sodium  and  the  product  acidified,  it  yields  ethyl  cyclo- 

riti  .pQ 

pentanone-2  :  i-dicarboxylaie,  C02Et*CH<^       ^   I  ,  a  colourless 

CH2'CH*C0.2Et 

oil,  which  distils  at  166°  (18  mm.),  and,  when  digested  with  dilute 

sulphuric    acid,    is    readily    hydrolysed    with    elimination    of    carbon 

dioxide  and  formation  of  cjc\opentanone-^-carhoxylic  acid, 

This  new  acid  melts  at  65°,  and  yields  an  oxime  (m.  p.  141°)  and 
a  semicarbazone  (m.  p.  195°). 

When  ethyl  pentane-ayc-tricarboxylate, 

C02Et-CH2-CH2-CH(C02Et)-CH2-CH2-C02Et, 
is  treated  with  sodium,  it  is  converted  in  a  similar  manner  into  ethyl 

cyc\okexanone-2  :  A:-dicarboxylate,    COgEt'dK^ptTr'^.pTT./p/^  in^f  ^'^^^j 

which  distils  at  180°  (20  mm.),  and,  on  hydrolysis  with  dilute  sul- 
phuric acid,  yields  8-ketohexahydrobenzoic  acid, 

CO,H.CH<CH»:°g^>CO, 

this  method  of  preparation  being  much  more  convenient  than  that 
previously  described  {Trans.,  1904,  85,  418).  The  authors  wish  to 
reserve  the  further  investigation  of  the  substances  described  in  this 
preliminary  communication. 


194.  "The  hydrolysis    of    'nitrocellulose'   and   'nitroglycerine'." 
By  Oswald  Silberrad  and  Robert  Crosbie  Farmer. 

The  authors  have  studied  the  hydrolysis  of  nitrocellulose,  nitro- 
glycerine, and  mixtures  of  the  two  in  the  form  of  cordite  and  ballistite. 
The  hydrolysis  is  complicated  by  the  simultaneous  reduction  of  the 
nitric  acid,  as  shown  by  (1)  the  formation  of  large  quantities  of 
nitrites,  (2)  the  degradation  of  the  cellulose  and  glycerol  to  hydroxy- 
acids,  (fee.,  (3)  the  abnormally  high  saponification  equivalents  found 
(9*2  to  9*5  for  pentanitrocellulose  and  4*85  for  nitroglycerine),  (4)  the 
abnormality  of  the  velocity  curves.  Intermediate  products  are  formed 
which  are  gradually  acted  on  by  the  alkali ;  these  are  practically 
insoluble  in  water  and  do  not  give  rise  to  free  acid  when  left  in  contact 
with  water  for  several  days. 

With  the  aid  of  velocity  determinations  with  varying  quantities  of 
gun-cotton,  a  formula  was  deduced  whereby  the  velocity  was  calculated 
with  which  the  reaction  would  occur  if  perfect  diffusion  took  place. 
The  following  roHults  were  obtained  when  gun-cotton  was  suspended  in 
400  0.0.  of  acid  or  alkali  at  37  8°. 
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Grams  of  Concentration  of 


Velocity  (grara-equiv.  of 
acid  liberated  per  hour). 


gun-cotton.  H  or  OH  ions.  Calculated.  Found. 

{1)  Hydrolysis  by  Baryta  Solution. 

3-10  0-197  0-0035  0-0033 

4-97  0-191  0-0051  0-0053 

20-42  0  096  0-0070  0-0071 

22-10  0-189  0-0144  0-0142 

oo  1-000  0-168  — 

(2)  Hydrolysis  by  Nitric  Acid. 

5-10  0-821  0-00018  0-00018 

10-00  0-821  0-00022  0*00021 

20-35  0-821  0  00025  0-00024 

00  1-000  0-000347  — 

From  the  limiting  velocities  thus  determined,  it  was  calculated  that 
the  hydrolysis  of  nitrocellulose  will  take  place  with  the  minimum 
velocity  when  the  concentration  of  the  hydrogen  ions  is  3'7  x  10"^ and 
that  of  the  hydroxyl  ions  7*8  x  10"^  gram-equivalents  per  litre.  Under 
these  conditions,  the  hydrolysis  will  proceed  with  such  a  velocity  as  to 
liberate  5-6  x  10"^  gram-equivalents  of  acid  per  litre  of  water  per 
year. 

195.  "  The    acidic    constants    of    some    ureides    and    uric     acid 

derivatives."    By  John  Kerfoot  Wood. 

The  investigation  was  undertaken  with  the  object  of  determining 
the  influence  of  other  groups  on  the  acidity  of  the  imino-group.  In 
compounds  which  contain  the  grouping  •CO*NH*CO*NH'CO',  there 
appears  to  be  a  mutual  reinforcement  of  the  imino-groups,  analogous 
to  the  reinforcement  of  the  carboxyl  groups  in  succinic  acid. 
Divergent  results  were  obtained  with  barbituric  and  C-ethylbarbituric 
.acids,  the  dissociation  constants  of  which  are  many  times  greater  than 
those  of  the  other  substances  investigated  ;  this  high  acidity  is  due  to 
the  CH2  or  CH(C2H5)  group. 

196.  ''  The  affinity  constants  of  xanthine  and  its  methyl  derivatives." 

By  John  Kerfoot  Wood. 

The  author  described  the  results  of  determinations  of  the  basic  and 
acidic  constants  of  xanthine,  7-methylxanthine,  the  three  isomeric 
dimethylxanthines,  and  caffeine.  There  is  no  great  variation  in  the 
values  of  the  basic  constants,  but  a  very  striking  difference  in  the 
values  of  the  acidic  constants  is  to  be  noticed.  The  dimethylxanthines, 
especially  paraxanthine  and  theophylline,  are  stronger  acids  than  any 
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of  the  other  members  of  the  series.  Moreover,  when  the  results  for 
the  three  dimethylxanthines  are  compared  amongst  themselves,  it  is 
seen  that  they  are  not  in  agreement  with  the  constitutions  of  the 
isomerides.  The  conclusion  is  drawn  that  these  results  are  to  be 
explained  by  a  stereochemical  influence  exerted  by  the  two  methyl 
groups,  the  influence  varying  in  magnitude  according  to  the  position* 
in  the  xanthine  nucleus  which  the  methyl  groups  occupy. 


197.  "The     explosive    combustion     of     hydrocarbons.     II."     By 
William  Arthur  Bone,  Julien  Drugman,  and  George  William  Andrew. 

The  authors  have  further  examined  the  phenomena  associated  with 
the  "  inflammation "  of  mixtures  of  ethane  or  ethylene  and  oxygen 
corresponding  to  CgHg  +  O^  and  SCgH^  +  2O2  respectively,  by  a  method 
which  allows  of  discrimination  between  the  various  products  according 
as  they  arise  at  an  earlier  or  later  stage  in  the  flame.  In  each  case, 
steam,  aldehydes,  ethylene,  and  acetylene  are  prominent  during  the 
initial  stages  of  combustion,  whilst  carbon  is  a  later  product.  Steam 
is  so  rapidly  decomposed  by  carbon  at  high  temperatures  that  pro- 
longed duration  of  the  flame  diminishes  the  quantity  of  water  which 
separates  on  cooling. 

The  authors  have  also  succeeded  in  producing  "  detonation "  in 
mixtures  of  ethane,  or  butane,  and  oxygen  corresponding  to  G^H-^  +  O.2. 
and  C4HJQ  +  2O.2  respectively,  at  initial  pressures  of  900  mm.  and 
upwards.  The  mechanism  of  combustion  under  these  conditions  doe* 
not,  however,  appear  to  be  essentially  different  from  what  it  is  in 
ordinary  flames. 


198.  "  Contributions  to  the  theory  of  solutions.  I.  The  nature  of 
the  molecular  arrangement  in  aqueous  mixtures  of  the  lower 
alcohols  and  acids  of  the  paraffin  series.  II.  Molecular  com- 
plexity in  the  liquid  state.  III.  Theory  of  the  intermiscibility 
of  liquids."     By  John  Holmes. 

The  author  has  determined  the  relative  densities  of  mixtures  of 
carbon  disulphide  with  ethyl-  and  n-propyl-alcohols  respectively,  and 
of  pyridine  with  water  and  ethyl  alcohol. 

From  a  consideration  of  the  nature  of  the  volumetric  changes 
occurring  in  these  and  other  mixtures  of  liquids,  it  is  concluded  that 
the  sphere  of  activity  of  a  molecule  is  not  an  invariable  function  of  th& 
molecular  volume,  as  ascertained  from  its  molecular  weight  and  specitio 
gravity. 


273 

On  these  changes  the  author  bases  a  theory  of  intermiscibility, 
depending  on  differences  in  the  degree  of  repulsion  between  liquid 
molecules. 


199.  "  The  relation  between  natural  and  synthetical  glyceryl- 
phosphoric  acids.  Part  II."  By  Frank  Tutin  and  Archie  Cecil 
Osborn  Hann. 

With  the  object  of  asceitaining  the  nature  of  the  natural  and 
synthetical  glycerylphosphoric  acids,  the  authors  have  synthesised  the 
unsymmetrical  or  a-acid,  OH-CH2-GH(OH)-CH./0-P03H2,  and  the 
symmetrical  or  /3-acid,  (CH2*0H)oICH*0'PO3H.,,'  and  have  compared 
the  barium  and  brucine  salts  with  the  corresponding  salts  of  the 
natural  and  synthetical  acids. 

a-Glycerylpho8])horic  acid  was  prepared  by  the  action  of  phosphoric 
acid  on  /3-dichlorohydrin  and  subsequent  hydrolysis  of  the  product. 

^-Glyceryl ])hos2)h<yi'ic  acid  was  prepared  by  the  hydrolysis  of 
^■diglycerylphosphoric  acid  (m.  p.  of  calcium  salt,  249 — 250°),  which 
had  been  obtained  by  the  action  of  phosphoryl  chloride  on  a-dichloro- 
hydrin  and  subsequent  hydrolysis  of  the  product. 

The  racemised  natural  acid  was  prepared  by  the  hydrolysis  of  egg 
lecithin  with  hot  baryta  solution. 

The  synthetical  acid  was  obtained  from  glycerol  and  phosphoric  acid 
under  such  conditions  as  had  been  previously  shown  to  give  only  the 
mono-ester. 

The  barium  salts  of  these  acids  differ  considerably  in  appearance, 
solubility,  and  in  the  amount  of  water  they  contain.  The  brucine 
salts  differ  in  the  amount  of  their  water  of  crystallisation,  but  all 
melt  at  157 — 159"^,  and  not  at  181^,  as  stated  by  Carre  (Coinpt.  reiul., 
1903,  137,  1070). 

It  is  concluded  from  the  results  of  this  investigation  that  the 
natural  and  synthetical  glycerylphosphoric  acids  are  differently  con- 
stituted mixtures  of  the  a-  and  )8-acids. 


200.  "  Thiocarbonic  acid  and  some  of  its  salts." 
By  Ida  Guenevere  O'Donoghue  and  Zelda  Kahan. 

Thiocarbonic  acid  has  been  prepared  by  the  cautious  addition  of 
calcium  thiocarbonate  to  cold  concentrated  hydrochloric  acid.  It  is  a 
heavy,  red  oil,  boiling  with  decomposition  at  50°,  and  on  distillation 
under  diminished  pressure  decomposes  into  carbon  disulphide,  hydro- 
gen sulphide,  and  sulphur.  Thiocarbonic  acid  expels  carbon  dioxide 
from  carbonates,  and  on  tieatment  with  metallic  sodium  or  potassium- 
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yields  the  corresponding  salts.  The  normal  metallic  thiocarbonates 
are  formed  by  the  action  of  the  salts  of  weak  acids  on  thiocarbonic 
acid,  and  are  constituted  similarly  to  the  corresponding  carbonates. 
The  acid  has  therefore  the  formula  HgCSg.  The  salts  are  very  unstable 
both  in  air  and  in  a  vacuum,  some  decompose  quantitatively  into 
carbon  disulphide  and  metallic  sulphide,  whilst  others  give,  under 
similar  conditions,  a  variety  of  basic  compounds. 


201.  "  Studies  in  optical  superposition.     Part  II." 
By  Thomas  Stewart  Fatterson  and  John  Kaye. 

Di-?-menthyl  Z-tartrate,  di-^-menthyl  diacetyl-/-tartrate,  and  sodium 
i-menthyl  Z-tartrate  have  been  prepared  and  examined  in  regard  to 
their  optical  activity,  both  in  the  homogeneous  condition,  so  far  as 
possible,  and  also  in  solution.  The  results  are  discussed  in  connection 
with  the  problem  of  optical  superposition. 


202.  "  Optically  active  dibydrophthalic  acid."     By  Allen  Neville. 

When  the  hydrogen  strychnine  salt  of  trans- A^= ^-dibydrophthalic 
acid  is  fractionally  crystallised  from  alcohol,  the  acid  is  resolved  into 
its  Isevo-  and  dextro-isomerides.  These  melt  at  122°  and  do  not  lose 
weight  at  100°.  They  are  readily  soluble  in  alcohol,  fairly  so  in  ether 
or  chloroform,  and  insoluble  in  water.  They  have  [ajo  about  126° 
in  alcohol  and  about  140°  in  chloroform. 

Heated  with  water  or  alkali,  they  pass  to  the  optically  inactive 
A^  ^^-modification  and,  warmed  with  acetic  anhydride,  are  transformed 
to  the  cw-A^' ^-modification  of  dibydrophthalic  acid. 
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translation  with  revision  and  additions  by  J.  Merritt  Matthews, 
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377.     Paris  1906,     {Reed.  23/7/06.)  From  the  Author. 
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Schryver,  Samuel  Barnett.  Chemistry  of  the  albumens.  Ten 
lectures  delivered  in  the  Michaelmas  Term,  1904,  in  the  Physiological 
Department  of  University  Colleg.^,  London,  pp.  192.  London  1906. 
{Reed.  7/10/06.)  From  the  Author. 
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Woods,  Hugh.     JEther :  a  theory  of  the  nature  of  aether  and  of  its 

place  in  the  universe,     pp.  xii+  100.     London  1906.     {Reed.  13/8/06.) 

From  the  Author. 

II.  By  Purchase. 

American  Electrochemical  Society.  Transactions.  Vol.  I — III. 
Philadelphia  1902—3.     {Reference.) 

Ditte,  Alfred.  Etude  generale  des  sels.  2  vols.  pp.  vii  +  304,  383. 
Paris  1906.     {Reed.  11/7/06.) 

III.  Pamphlets. 

Guarini,  ^miZe.     L'ozone.     pp.24.     Paris  [1906]. 

Losanitsch,  S.  M.  Die  Grenzen  des  periodischen  Systems  der 
chemischen  Elemente.     pp.  30.     Belgrad  1906. 

Mingaye,  John  C.  H.,  and  White,  Harold  P.  Analyses  of  artesian 
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RESEARCH   FUND 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  December 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on,  or  before, 
Monday,  10th  December,  1906. 

ThoBo  F'ellows  who  received  grants  in  December,  1905,  or  whose 
grants,  allotted  in  December  of  previous  years,  have  not  been  closed, 
are  reminded  that  reports  must  be  in  the  hands  of  the  Hon.  Sec- 
retaries not  later  than  Saturday,  Ist  December  next. 
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ERRATA. 

Phoceedings,  1906,  p.  260. 

Lines  12  and  13  from  top,  for  "disulphide"  recul  "ethyl  sodium  thio- 
sulphate." 
„      13  from  top,  Jor  "  '  the  '  mercaptau  "  read  **  *  some  '  mercaptan." 
„      14  from  top,ybr  "  cm."  read  "  dcm." 


At  the  next  Ordinary  Meeting,  on  Thursday,  November  15th,  1906, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"The   determination  of  the  rate  of   chemical  change  by  measure- 
ment of  gases  evolved."     By  F.  E.  E.  Lamplough. 

"  Xanthoxalanil  and  its  analogues."     By  S.  Ruhemann. 
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Thursday,  November  15th,  1906,  at  8.30  p.ra.  Professor  R.  Meldola, 
F.K.S.,  President,  in  the  Chair. 

Messrs.    J.    Campbell    Brown  and    \V.    M.    Hurtk^y  were   formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  fir.st  time  in  favour  of  Mes-^rs.  : 

Frank  Stanley  Benton,  Hurstead,  Reigatc. 

John   Trevor  Cart,    B.Sc,   A.I.C.,   4,  Simon  side  Teiracc,  Heaton, 

Newcastle-on-Tyne. 
George  William  Clough,  B.Sc,  29,  Oseney  Crescent,  N.W. 
Victor  George  Jackson,  21,  Frankfurt  Road,  Herno  Hill,  S.E. 
Louis  Murgatroyd,  1,  Carlton  Drive,  Heaton,  Bradford. 
Robert  Robertson,    M.A.,    D.Sc,    F.I.C.,    9,    Seward.stone    Road, 

Waltham  Abbey. 
Arthur    Henry     Salway,     Ph.D.,    B.Sc,     15,    Palmerston     Road, 

Forest  Gate,  E. 
Robert  Low  Smith,  56,  Genesta  Road,  Plumstead,  S.E. 
William  Sandilands  Templeton,  M.A.,  B.Sc,  Colombo,  Coylon. 
Maximilian  Toch,  261,  West  71st  Street,  New  York  City,  U.S.A. 

A   certificate  was  authorised    by  the   Council   for  presentation   to 
ballot  under  Bye-Law  I  (3)  in  favour  of  : 

Tarak  Nath  Majumdar,  37,  Lower  Chitpore  Road,  Calcutta,  India 
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Of  the  following  papers,  those  marked  *  were  read  : 

*203.  "The  determination  of  the  rate  of  chemical  change  hy 
measurement  of  gases  evolved.  Preliminary  notice."  By 
Francis  Edward  Everard  Lamplough. 

The  most  important  results  of  this  investigation  may  be  summarised 
as  follows : 

When  a  chemical  reaction  takes  place  in  solution  resulting  in  the 
formation  of  a  substance  which  is  gaseous  at  the  ordinary  temperature, 
the  solvent  becomes  supersaturated  with  the  gas. 

The  degree  of  super.saturation  may  be  so  great  that  the  solvent  con- 
tains 100  times  the  normal  amount  of  the  gas,  and  from  such  a  solution 
the  gas  is  gradually  evolved. 

The  excess  of  gas  so  dissolved  may  be  almost  entirely  expelled  in 
thirty  seconds  by  briskly  agitating  the  liquid. 

Investigation  of  the  rate  of  decomposition  of  hydrogen  peroxide 
showed  that  under  such  conditions  of  efficient  stirring,  the  rate  of 
evolution  of  a  gas  furnishes  an  accurate  and  reliable  method  of 
investigating  reactions  of  this  nature. 

The  decomposition  of  diazobenzene  chloride  was  shown  to  be  strictly 
a  unimolecular  reaction  throughout,  the  rate  of  which  is  independent 
of  the  amount  of  acid  present.  The  value  of  the  constant  for  the 
reaction  was  found  to  vary  with  change  of  temperature,  increasing 
logarithmically  with  increase  of  temperature. 

The  nature  of  the  decomposition  of  ammonium  nitrite  most  nearly 
approaches  that  of  a  quadrimolecular  reaction  throughout  the  extent  of 
decomposition  investigated. 

The  decomposition  of  formic  acid  by  sulphuric  acid  is  a  true  uni- 
molecular reaction,  and  not  bimolecular,  as  it  has  been  hitherto 
considered. 

Tlie  reaction  between  nickel  carbonyl  and  iodine  has  also  been 
studied. 

Discussion. 

Dr.  Cain  pointed  out  that  Hantzsch  had  first  shown  that  the  value 
of  the  constant  obtained  in  measurements  of  the  rate  of  decomposition 
of  diazo  solutions  was  low  at  the  beginning  of  an  experiment,  owing 
to  the  solubility  of  the  nitrogen.  There  was  no  supersaturatiou, 
however,  in  tlio  solutions  used  in  the  experiments  by  him  (Dr.  Cain) 
and  Mr.  Nicoll,  for  tlio  deficit  in  the  quantity  of  nitrogen  evolved 
corrcHpondod  to  the  amount  which  would  ordinarily  remain  in  solution. 
Moreover,  the  values  obtained  for  the  constants  agreed  well  with  those 
given  by  ll.int/s(!h,  I'liiliT,  and  other  investigators. 
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Mr.  Caldwell  asked  if  there  were  any  real  retardation  of  these 
reactions  when  the  solutions  were  not  stirred.  The  accumulation  of 
large  amounts  of  the  gaseous  product  existing  in  a  highly  super- 
saturated state  in  the  solution  might  tend  to  make  a  reaction 
reversible. 

Mr.  Lamplough  in  reply  stated  that  the  method  adopted  for  the 
preparation  of  the  diazobenzene  chloride  was  that  described  by  Dr. 
Oain  in  his  paper.  The  solution  was  raised  to  the  desii-ed  tempera- 
ture in  15 — 30  seconds. 

As  evidence  that  supersaturation  was  really  present  the  author 
referred  to  an  actual  comparison  experiment,  showing  the  volume 
of  gas  evolved  from  solutions  stirred  and  not  stirred,  where  it  was 
seen  from  the  lantern  slide  exhibited  that  at  one  time  37  c.c.  of  the 
solution  at  62°  held  supersaturated  22  c.c.  of  nitrogen,  or  more  than 
thirty  times  the  amount  calculated  from  the  solubility  of  the  gas. 
The  author  also  gave  numbers  showing  the  great  difference  between 
his  constants  for  the  I'eaction  and  those  determined  by  Cain  and 
Nicoll. 

A  reaction  resulting  in  the  evolution  of  carbon  dioxide  had  been 
studied,  but  owing  to  the  greater  solubility,  the  degree  of  super- 
saturation  was  small,  and  at  present  the  author  had  not  sufficient 
data  to  say  Avhether  a  highly  supersaturated  solution  is  more  easily 
formed  in   the   case  of   the   more   insoluble  gases. 

In  the  comparison  experiments  on  the  decomposition  of  hydrogen 
peroxide  in  which  the  rates  of  reaction  were  determined  by  measurement 
of  the  gas  evolved  from  the  stirred  solution  and  by  titration  respec- 
tively, in  the  latter  case  the  solution  was  not  stirred,  and  therefore 
the  close  agreement  in  the  results  showed  that  the  rate  of  evolution 
of  gas  from  the  stirred  solution  also  measured  truly  the  rate  of  reaction 
in  the  still  liquid.  Moreover,  if  the  reaction  is  allowed  to  begin 
without  agitation  and  at  a  given  time  the  solution  is  suddenly  stirred, 
an  immediate  evolution  of  gas  takes  place,  making  the  total  volume 
of  gas  evolved  equal  to  the  amount  given  off  in  the  same  time  with 
stirring,  thus  showing  that  stirring  does  not  influence  the  rate  of  the 
reaction,  but  simply  gives  a  correct  method  of  measuring  it. 


*204.  "The  formation  and  reactions  of  imino-compounds.  Part  II. 
Condensation  of  benzyl  cyanide  leading  to  the  forma- 
tion of  1 :  3-diaminonaphthalene  and  its  derivatives."  By 
Ernest  Francis  Joseph  Atkinson  and  Jocelyn  Field  Thorpe. 

Benzyl   cyanide   condenses   with   its    sodium   derivative   to   form 
.^-imino-a-cyano-ay-diphenylpropane    (1),    which    on    treatment   with 
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sulphiiric  acid  is  completely  converted  into  1  :  d-dtamino-2-pheni/l- 
naphtlialene  (2) . 

^^•^<CHPh-CN-^  ^^•^<CHPh.C:NH  °'^^^^<CPh:C.NH; 

(1)  (2) 

Benzyl  cyanide  also  combines  with  the  sodium  derivative  of  ethyl 
cyanoacetate,  forming  ethyl  )8-imino-a-cyano-y-phenylbutyrate  (3),  from 
which  on  treatment  with  sodium  ethoxide  and  either  methyl  or  ethyl 
iodide,  ethyl  ^-imino-a-cyano-yy-phenylmethylbut7jrate  (4),  or  ethyl 
fi-imino-a-cyano-yy-phenylethylbutyrate  (5)  can  be  prepared.  From 
these  compounds  on  treatment  with  sulphuric  acid  ethyl  1  :  3-diamino- 
naphthalene-2-carboxylate  (6),  ethyl  1  ;  Z-diamino-^-methylnaphtJial- 
ene-%carhoxylate  (7),  and  ethyl  1  : 3-diamino-4:-ethylnaphthalene- 
2-carboxylate  (8)  are  formed  respectively  : 

^-^•'"^CH(C02Et)-CN         ^  "•^^CH(COoEt)-CN 
(3)  (4) 

JN  ^-^^cHlCO^Et)-  CN      "^  ■^•^^CH(C02Et)-  C:NH 

(5)  (6) 

^^^CH(C02Et)-C:NH  ^   ^CH(CO.,Et)-C:NH* 

(7)  (8)' 

The  ethyl  esters  (6),  (7),  and  (8)  are  converted  on  hydrolysis  into  the 
coiTesponding  carhoxylic  acids,  which  on  heating  above  their  melting 
points  are  transformed  into  1  :  3-diaminonaphthalene  (9),  1  :  3-diamino- 
^-methylnaphtludene  (10),  and  1  •.3-diamino-4:-ethylnaphthalene  (11^ 
respectively : 

NR  .r^^^'9'5^4  NR  .P^^^^^'Vc^* 


2  v./i_».— — v^   a.1 .1-1.2 

(9)  (10) 

CEf9,,H, 
NHo 

(11) 


^^2  ^<CH=C-] 


Discussion. 

The  President  pointed  out  that  the  very  elegant  synthetical  method 
of  obtaining  1  :  3-diaminonaphthalone  made  known  by  the  authors 
might  prove  of  groat  practical  use  in  preparing  this  base  in  quantity. 
The  metliod  hitherto  available,  in  which  dinitro-a-acetnaphthalide  is 
the  Ktarting  point,  is  both  circuitous  and  costly. 
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In  reply  to  a  question  from  Mr.  Lees,  Dr.  Thorpe  said  that  only- 
primary  nitriles  reacted  to  form  the  imino-compounds ;  one  of  the 
two  nitriles  entering  into  the  reaction  must  contain  the  group 
CHo'CN. 


•205.  "Note   on   the   anhydride   of  phenylsuccinic   acid." 
By  Francis  Bernhard  Dehn  and  Jocelyn  Field  Thorpe. 

The  authors  have  investigated  the  anhydride  of  phenylsuccinic  acid 
and  conclude  that  it  exists  in  only  one  form,  which  melts  at  53 — 54°. 
They  have  been  unable  to  prepare  the  other  form  of  the  anhydride 
melting  at  150°  described  by  Bredt  and  Kallen  and  by  Wegscheider 
and  Hecht,  but  by  following  the  experimental  details  given  by  those 
investigators  they  have  isolated  an  impure  form  of  the  acid  which 
melts  at  this  temperature.  The  authors  have  been  unable  to  confirm 
the  observation  of  Wegscheider  and  Hecht  that  the  anhydride  melting 
at  53 — 54°  gradually  passes  into  that  melting  at  150°  when  kept  at 
the  ordinary  temperature  and  also  at  100°.  They  have  kept  specimens 
of  the  pure  anhydride  for  several  months  under  these  conditions  and 
have  observed  no  change. 


*206.  "  Influence  of  sodium  arsenate  on  the  fermentation  of  glucose 
by  yeast-juice."  (Preliminary  notice.)  By  Arthur  Harden  and 
William  John  Young. 

It  has  been  previously  shown  that  when  a  soluble  phosphate  is 
added  to  yeast-juice  containing  glucose,  the  rate  of  fermentation  is 
greatly  increased  (5  to  10  times),  and  proceeds  at  a  gradually  diminish- 
ing rate  until  an  extra  amount  of  carbon  dioxide  (equivalent, 
molecule  for  molecule,  to  the  phosphate  added)  has  been  evolved.  The 
rate  then  becomes  equal  to,  or  somewhat  greater  than,  that  of  the 
original  juice  to  which  no  addition  has  been  made.  The  phosphate  at 
the  same  time  undergoes  a  change  which  renders  it  non-precipitable 
by  magnesia  mixture  {Proc.  Roy.  Soc,  1906,  77,  B,  405). 

When  an  equivalent  amount  of  arsenate  is  substituted  for  the 
phosphate  a  similar  acceleration  is  produced,  but  the  phenomena  are 
somewhat  different.  The  rate  is  greatly  increased  (8  to  12  times), 
but  this  high  rate  continues  for  a  considerable  time  without  change, 
until  many  times  the  equivalent  of  cai'bon  dioxide  has  been  evolved, 
and  then  falls  gradually,  the  fermentation  ceasing  considerably  before 
that  of  a  sample  of  the  same  yeast-juice  to  which  no  addition  of 
arsenate  has  been  made. 
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An  example  is  afforded  by  an  experiment  with  the  undermentioned 
solutions  : 

(1)  20  c.c.  of  yeast-juice  +  5  c.c.  water  +  5  grams  glucose. 

(2)  20   c.c.    of    yeast-juice    +    5   c.c.    3.1// 10    di-sodium    hydrogen 
arsenate  +  5  grams  glucose. 

The  following  numbers  give  the  number  of  c.cs.  of  carbon   dioxide 
evolved  during  the  time  given  in  the  first  column  : 


c.cs.  of  COj 

Time. 

SoL  1. 

Sol.  2. 

1  hour 

20-9 

249-8 

2  hours 

41-2 

491-5 

5     „ 

99-5 

797 

6     „ 

118-1 

831 

7     „ 

136-2 

848-8 

At  the  end  of  seven  hours,  the  rate  per  hour  of  solution  1  was  still 
18  c.cs.  per  hour,  and  that  of  solution  2  had  fallen  from  249-8  to 
14-8. 

The  rate  attained  and  the  duration  of  the  fermentation  vary  both 
with  the  particular  specimen  of  yeast-juice  and  with  the  amount  of 
arsenate  added,  there  being  a  certain  optimum  amount  of  arsenate 
for  each  sample  of  yeast-juice.  The  added  arsenate  remains  precipit- 
able  by  magnesia  mixture  after  an  equivalent  of  carbon  dioxide  has 
been  evolved,  and  is  also  still  in  the  same  form  when  the  fermentation 
ceases,  so  that  in  this  respect  it  differs  from  the  phosphate. 


207.  "  Xanthoxalanil  and  its  analogues."     By  Siegfried  Ruhemann. 

When  xanthoxalanil  is  acted  on  by  caustic  potash,  it  yields  oxalic 
acid  and  dianilaconitic  acids  (m.  p.  190 — 200°) : 


p.N<^°:f^rc>- 


+  SHgO  = 


(COjH).,  -hC3H3(C02H)(CO-NHPh)., ; 

the  latter  of  which  differs  from  the  compound  described  by  Michael 
{Amer.  Chem.  J.,  1887,  9,  193)  and,  on  hydrolysis  with  hydrochloric 
acid,  funiishes  aconitic  acid.  Xanthoxalo-va-xylidil,  C^H.jqOjNj, 
similarly  gives  di-in-xylidil  aconitic  acid,  melting  at  196 — 197°  with 
decomposition.  Xanthoxalanil  and  its  analogues  are  transformed 
into  colourless  substances  on  reduction  with  zinc  dust  and  acetic  acid. 
The  comjjOMud  (m.  p.  160 — 161")  which  is  thus  formed  from  xanthox- 
aIo-97i-xylidi1,haB  the  formula  C^^il^fi^^. 
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208.  "Derivatives    of    cyanodihydrocarvone    and    cyanocarvomen- 

thone."    By  Arthur  Lapworth. 

Cyanodihydrocarvone  {Trans.,  1906,  89,  949)  yields  a  cyanohydrin 
which  is  slowly  hydrolysed  by  mineral  acids,  being  finally^transformed 
into  2-methyl-5-i8opropeuyl-A--tetrahydroisopht/uilic  acid.  On  reduc- 
tion, the  latter  yields  a  mixture  of  isomeric  2-methyl-5-isopropenylhexa- 
hydroisophthalic  acids,  which,  although  still  unsaturated,  are  not 
further  reduced  by  sodium  amalgam. 

The  addition  compounds  of  cyanodihydrocarvone  with  hydrogen 
halides  are  well  characterised  substances  which  yield  substitution  pro- 
ducts with  bromine.  The  hydrlodide  may  be  reduced  by  zinc  and 
methyl  alcohol  to  cyanocarvomenthone,  which  may  be  converted  by  acids 
into  carvomenthonecarhoxylic  acid  and  by  alkalis  into  carvotanacetone. 

209.  "  Reactions  involving  the  addition  of  hydrogen  cyanide  to 
carbon  compounds.  Part  VI.  The  action  of  potassium  cyanide 
on  pulegone."  By  Reginald  William  Lane  Clarke  and  Arthur 
Lapworth. 

The  compound  O^^Hj^ON,  obtained  by  the  action  of  potassium 
cyanide  on  pulegone,  is  easily  converted  into  menthonecarboxylic  acid 
(compare  Hann  and  Lapworth,  I'roc,  1904,  20,  54).  The  latter  may 
be  transformed  into  an  unsaturated  lactone,  C^jH^gOj,  and  from  this, 
ammonia  regenerates  the  initial  substance  Ci^Hi^ON,  which  is  there- 
fore not  cyanomenthone,  as  was  for  a  long  time  supposed,  but 
the  anhydramide. 


This  is  obtained  in  all  cases  where  the    isomeric   cyanomenthone 
would  be  the  normal  product. 


210.  "  The  influence  of  various  substituents  on  the  optical  activity 
of  tartramide."  Part  II.  By  Percy  Faraday  Frankland  and 
Douglas  Frank  Twiss. 

In  continuation  of  the  previous  work  of  P.  F.  Frankland  and 
Slator  {7Vans.,  1903,  83,  1349),  the  authors  have  prepared  and  described 
the  n-  and  isopropylamides,  the  allylamide,  the  n-  and  isobutylamides, 
and  the  n-keptylamide  of  tartaric  acid.  The  rotation  of  these  com- 
pounds has  been  determined  in  pyridine,  in  methyl  alcohol,  and, 
when  possible,  also  in  aqueous  solutions. 

All  the  aliphatic  amides  have  much  lower  molecular  rotations  than 


28(j 

the  aromatic  amides.  In  the  fatty  amides  of  the  normal  series,  the 
molecular  rotation  increases  without  exhibiting  a  maximum  up  to  the 
heptyl  term,  which  is  as  far  as  the  series  has  yet  been  exploi'ed.  The 
rotation  of  the  benzylamide  and  furfurylamide  follows  closely  on  that 
of  the  heptylamide,  there  being  a  large  gap  between  these  and 
the  true  aromatic  amides. 

Special  interest  attaches  to  the  lower  rotation  found  for  the  allyl- 
amide  than  for  the  normal  propylamide,  as  in  general  the  appearance 
of  a  double  bond  in  a  compound  is  attended  with  a  marked  increase  in 
the  rotation. 

211.  "  The  influence  of  various  substituents  on  the  optical  activity 
of  nialamide."  By  Percy  Faraday  Frankland  and  Edward 
Done. 

The  authors  described  the  preparation  and  properties  of  the  methyl- 
amide,  ethylamide,  and  iaopropylamide,  allylamide,  and  isobutylainide, 
n-heptylam,ide,  pipei'idide,  a,nd  phenylhydrazide  of  ordinary  Z-malic  acid. 
The  rotation  was  determined  in  pyridine,  in  methyl  alcohol,  and  in 
glacial  acetic  acid  solution. 

The  rotation  is  greatly  influenced  by  the  solvent.  In  pyridine  solu- 
tion, the  amides  of  the  normal  series  exhibit  practically  no  change  in 
molecular  rotation  from  the  methyl  to  the  heptyl  term.  In  methyl 
alcohol  solution,  on  the  other  hand,  there  is  a  slight  rise  in  the  value 
of  [M]d  between  the  methyl  and  heptyl  terms,  whilst  in  glacial  acetic 
acid  solution  there  is  a  slight  decline  over  the  same  interval. 

The  allylamide  has  a  markedly  lower  rotation  than  the  normal 
propylamide. 

The  piperidide  and  phenylhydrazide  have  much  lower  rotations  than 
any  of  the  aliphatic  amides ;  in  fact,  even  lower  than  that  of  mal- 
amide  itself. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

American  Electrochemical  Society.  Transactions.  Vol  IX.  Phil- 
adelphia 1906.     (li^erence.)  From  Dr.  F.  MoUwo  Perkin. 

Booraem,  John  V.  V.  Internal  energy,  a  method  proposed  for  the 
calculation  of  energy  stored  within  matter,  pp.  144.  New  York  1906. 
( liexd.  11 1 1  /OC). )  From  the  Author. 

Gordon  Memorial  College,  Khartoum.  Second  report  of  the  Well- 
corao  UcHcarch  Laboratories.  pp.  255.  ill.  Khartoum  1906. 
{I{f\ferenct.)  From  the  Director. 
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Lewkowitsch,  Julius.  Technologie  et  analyse  chimiques  des 
huiles,  graisses  et  cires.  Traduit  .  .  .  pai'  Eniile  Bontoux.  Tome  I. 
pp.  xix  +  561.    ill.     Paris  1906.     (A'eci.  5/11/06.)     From  the  Author. 

Wilson,  Frederick  Robert  Leyland,  and  Hedley,  George  Ward. 
Elementary  chemistry.  2  vols.  pp.  xii+ 167,  xix  +  382.  ill.  Oxford 
1905—1906.     {Reed.  7/10/06.) 

From  the  Delegates  of  the  Clarendon  Press. 

II.  By  Purcluise. 

Biochemische  Zeitschrift.  Herausgegeben  von  E.  Buchner,  P. 
Ehrlich,  G.  von  Noorden,  E.  Salkowski,  ^V.  Zuntz.  Redigiert  von 
C.  Neuberg.     Band  I.     Berlin  1906.     (Reference.) 


RESEARCH   FUND 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  December 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on,  or  before, 
Monday,  10th  December,  1906. 

All  persons  who  received  grants  in  December,  1905,  or  in  December 
of  any  previous  year,  and  whose  accounts  have  not  been  closed,  are 
reminded  that  reports  must  reach  the  Hon.  Secretaries  not  later  than 
Saturday,  1st  December  next. 


ERRATA. 

P.  252,  lines  1,3,  18,  24,  26,  28,  30  from  top,  for  "xanthydryl"  read 

"  xanthyl." 
P.  269,  line  6  from  below,  for  "  3  "  read  '*  4." 
P.  270,  line  5  from  top,  for  "  3  "  read  "4." 

At  the  next  Ordinary  Meeting,  on  Thursday,  December  6th,  1906, 
at  8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated  : 

"  The  liquid  volume  of  a  dissolved  substance."     By  J.  S.  Lumsden. 

"Some  derivatives  of  benzophenone.  Synthesis  of  substances 
occurring  in  coco-bark."  Preliminary  notice.  By  W.  H.  Perkin,  jun., 
•and  R.  Robinson. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT   THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "  General  Knowledge  '* 
are  printed  in  italics. 

The  following  Cindidates  have  been  proposed  for  election.    A  ballot 
will  be  held  on  Thursday,  6th  Decembex',  1906. 

Abegg,  Richard, 

Landbergstrasse  4,  Breslau,  Germany. 
Doctor,    Professor    of    Chemistry   in   the    University   of    Breslau. 
Well  known  as  a  Scientific  Investigator  in  the  domain  of  Physical 
Chemistry. 

William  Ramsay.  James  Walker. 

Arthur  W.  Crossley.  M.  0.  Forster. 

John  S.  Lumsden. 

Amp,  Paul  Seidelin, 

Marsden  Villa,  62,  Haverstock  Hill,  London,  N.W. 
Analytical  Chemist.  Associate  of  the  City  and  Guilds  Institute. 
M.A.,  King's  College,  Windsor,  Nova  Scotia.  Published  Paper  in  Chem. 
Soc.  Trans.,  in  conjunction  with  Dr.  E.  F.  Armstrong,  1904.  Formerly 
Demonstrator  at  Goldsmiths'  Institute  ;  Chemist  to  Messrs.  Cooper  and 
Nephews,  Berkhamsted,  and  Lecturer  in  Chemistry  at  King's  College, 
Nova  Scotia. 

Henry  E.  Armstrong.  William  A.  Davis. 

Qerald  T.  Moody.  William  Robertson. 

E.  Frankland  Armstrong.        Robert  J.  Caldwell. 

Baylies,  William  Heath, 

Brewery  House,  Ashwell,  Herts. 
Brewer  nnd   Maltster,  and   Brower'n  ('homist.     1   was  Chemist  for 
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nearly  three  years  to   Messrs.   H.   and   G.  Simonds,  Ltd.,   Brewers,. 
Reading. 

H.  Cecil  Seabrooke.  A.  Boake. 

F.  G.  Adair  Roberts.  Alfred  C.  Young. 

W.  T.  Wright. 

Bethea,  Oscar  Walter,  Ph.G-., 

Meridian,  Miss. 
Pharmacist  and  Pharmaceutical  Chemist.     Professor  Pharmacology 
Miss.    Medical   College.     Five  years'  work  in    chemical  analysis  and 
manufacturing,  and  several  years  preceding  was  engaged  in  general 
pharmaceutical  chemical  work. 

George  F.  Payne.  Henry  A.  Wetzel. 

Joseph  P.  Remington.  Virgil  Coblentz. 

Ch.  F.  Chandlet'. 


Broome,  James  Spears, 

18,  Seedley  Park  Road,  Pendleton,  Manchester. 
Science  Lecturer  under  Salford  Education   Committee.     B.Sc.  with 
1st  Class  Honours  in  Chemistry,  Victoria  University  of  Manchester. 
Harold  B.  Dixon.  J.  F.  Thorpe. 

W.  H.  Perkin,  jun.  Norman  Smith. 

G.  H.  Bailey.  E.  Green. 


Byrom,  Thomas  Henry, 

31,  Wrightington  Street,  Wigan. 
Analytical  Chemist.     Head  Chemist  to  the  Wigan  Coal  and  Iron 
Co.,  Ltd.     Lecturer  on  Theoretical   and   Applied  Chemistry  at   the 
Wigan    Technical    College.      Author   of    book,    "The    Physics    and 
Chemistry  of  Mining." 

J.  E.  Stead.  James  Smith. 

R.  O.  Burland.  Arthur  H.  Tuer. 

G.  Creioe  Chambres. 

Carmichael,  John, 

10,  Cortayne  Road,  Fulham,  S.W. 
Analyst.     Two  years'  study  in  Theoretical  and  Practical  Chemistry 
at  the  Royal  College  of  Science,  London.     Five  years'  analytical  work 
in  the  Government  Laboratory,  London. 

T.  E.  Thorpe.  E.  Grant  Hooper. 

H.  W.  Davis.  C.  Proctor. 

Robert  Rodger. 
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Carpenter,  Percy  Henry, 

46,  Si reath bourne  Road,  Upper  Tooting,  S.W. 
.    Analytical  Chemist.     Associate  of  Institute  of  Chemistry.     Three 
years  under  Prof.  Meldola  at  Technical    College,  Finsbury.     Eight 
years   as  Chemical  Assistant  to  Mr.  A.   C.   Chapman.     At   present 
Ohemist  to  the  Cawnpore  Sugar  Co.,  Ltd. 

Alf.  C.  Chapman.  Otto  Hehner. 

Fredk.  T.  Harry.  W.  P.  Skertchly. 

F.  G.  S.  Baker.  M.  0.  Forster. 


Cockburn,  Charles  Taylor, 

34,  Queen's  Gate,  Dowanhill,  Glasgow. 
Managing  Director,  Cockburn  <fc  Co.,  Ltd.,  130  to  140,  Howard 
Street,  Glasgow.  Manufacturing  Chemist.  Member  of  Pharmaceutical 
Society.  Director  of  the  Laboratories.  Desires  to  keep  abreast  of 
late  developments  in  Chemistry — particularly  in  Physiological 
Chemistry. 

Thomas  Tyrer.  William  Mair. 

John  C.  Umney. .  Peter  MacEivan. 

Thomas  Morson.  IVios.  Parries. 


Cornwall,  Reginald  de  Vere, 

Salisbury,  Rhodesia,  South  Africa. 
Chemist  to  Medical  and  Public  Health  Department,  Salisbury,  Rho- 
desia.     Pupil  to  Mr.   Frederick  Davis,   B.Sc,   and  at   Metallurgical 
Laboratories,    King's   College.     Chemist  to  South  African  Saltpetre 
Fields,  1896-7.     Present  position  since  1897. 

W.  F.  Mawer.  Thos.  Parries. 

Leonard  de  Koningh.  Reginald  G.  Halstead. 

T.  Pitt. 

Coward,  Hubert  Prank, 

Hulme  Hill,  Plymouth  Grove,  Manchester. 
Student.     M.Sc.    (Manchester).     University    Scholar.     University 
Fellow  in  Chemistry,  1904.     Assistant  Lecturer  in  Chemistry,  1906. 
Harold  B.  Dixon.  Norman  Smith. 

W.  H.  Perkin,  jun.  D.  L.  Chapman. 

Alfred  Holt,  jun.  J.  F.  Thorpe. 

Crocker,  Henry  Ernest, 

452,  Slado  Roiul,  Gravelly  Hill,  Birmingham. 
Analytical  Chemist.     Three  years'  Technical  JJducation  at  Swansea 
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Municipal  Technical  College.  Chemist  for  1  year  at  Standard  Metals 
•Co.'s  Works,  Runcorn.  Chief  Chemist  for  2|  years  at  Jarrow-on-Tyne 
Cement  Works.  Chief  Chemist  for  3|  years  to  General  Electric  Co., 
Xiimited,  Witton. 

G.  S.  Turpin.  F.  H.  Lowe. 

J.  B.  Coleman.  W.  E.  Oakden. 

J.  C.  Crocker. 

Davson,  Archibald  Prideaux, 

39,  Blandford  Square,  London,  N.W. 
Assistant  to  R.  Bodmer,  Esq.,  F.C.S.     Associate  (in  Chemistry)  of 
the  Royal  College  of  Science,  London.     For  two   years  assistant  to 
Mr.  Bodmer. 

William  A.  Tilden.  G.  T.  Morgan. 

M.  O.  Forster.  J.  C.  Philip. 

Chapman  Jones.  R.  Bodmer. 

Dinwoodie,  James  Herbert, 
Johannesburg. 
Analytical  Chemist  and  Pharmacist.    President  Transvaal  Pharmacy 
Board. 

Thomas  A.  Henry.  William  Duncan. 

Peter  MacEwan.  Arthur  W.  Crossley. 

Frederick  B.  Power. 

^Farmer,  Charles  George  Edgar, 

16,  Herbert  Crescent,  Lon<lon,  S.W. 
Undergraduate,  New  College,  Oxford.     Student. 

T.  C.  Porter.  Allan  F.  Walden. 

H.  B.  Baker.  N.  V.  Sidgwick. 

S.  Ruhemann.  Andrea  Angel. 

Field,  Samuel, 

53,  Whitburn  Road,  Lewisham,  S.E. 
Head  of  Department  of  Technical  Chemistry,  Northampton 
Institute,  Clerkenwell,  E.C.  Assoc.  Royal  College  of  Science, 
1st  class.  Chemistry,  1898.  Late  Teaching  Scholar,  R.C.S.,  London, 
1898 — 1900.  Late  Lecturer  in  Chemistry,  Central  Polytechnic, 
'Croydon. 

R.  Mullineux  Walmsley.  M.  0.  Forster. 

Thomas  Turner.  J.  B.  Farlie. 

A.  H.  Mundey.  Chas.  R.  Darling, 

W.  E.  Harrison.  H.  Russell  Pitt. 
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Fitzgerald,  Anthony  Nisbet, 

12,  St.  Mary's  Road,  Strood,  Rochester. 
Science  Teacher.  B.  A.,  B.Sc.  (London  University),  Chemistry,  at  final 
B.Sc,  1903.  Teacher  of  Chemistry  since  1900  in  the  Mathematical 
School,  Rochester.  Lecturer  in  Metallurgy,  Gillingham  Technical  In- 
stitute, 1904-5.  Lecturer  in  Chemistry.  Chatham  Technical  Institute,^ 
since  1904.  Formerly  Student  of  Chemistry  in  Heriot-^Yatt  College, 
Edinburgh,  and  in  Battersea  Polytechnic  Institute. 

Peter  MacEwan.  J.  L.  White. 

John  Wilson.  H.  Wilson. 

John  G.  Umney. 


Grubb,  David  Paton, 

Windsor  Hill,  Newry. 
Head  Science  Master,  Municipal  Technical  School,  Newry.     B.Sc. 
(Edinburgh)    in    Engineei'ing,     B.Sc.    (Edinburgh)    in    Pure    Science 
(Chemistry  in  final).     A.R.S.M.  (London)  in  Metallurgy  (1st  Class). 
Science  Master,  Municipal  Technical  School,  Newry. 

Alex.  Crum  Brown.  Frank  W.  Young. 

Leonard  Dobbin.  W.  Gowland. 

W.  H.  Merrett. 


Hall,  Octavius, 

G,  Devonshire  Villas,  Plymouth. 
Medical  Officer  of  Health  for  the  County  Borough  of  Devonport,  kc^ 
As  student,  attended  Course  Theoretical  Chemistry,  University  of 
Durham ;  of  Practical  Chemistry,  King's  College,  London ;  of 
Analytical  Chemistry  as  applied  to  Public  Health  requirements, 
University  College,  Bristol,  and  Royal  College  of  Surgeons,  Dublin. 
Medical  Qualifications:  D.P.H.,  L.R.C.P.,  LR.C.S.,  L.F.P.S.G.  In 
connection  with  Analytical  Chemistry,  am  actively  interested  in  details 
of  Analytical  Chemistry  of  Food,  Drugs,  kc,  in  discharge  of  routine 
duties  as  M.O.H.  for  the  County  Borough  of  Devonport,  and  wish  to^ 
keep  in  touch  with  modern  methods. 

Robt.  A.  Bolam.  Francis  Francis. 

Sydney  Young.  II'.  Crahb. 

II.  Lucas. 

Hamer,  John, 

44,  Sugden  Road,  Clapham  Common,  London,  S.W. 
Analytical  Chemist  and   Brewer.     First  Class  Brewer's  Ordinary 
City  and  Guilds.     First  Class  Brewer's  Honours   City  and  Guilds, 
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Chemist  to  Gillman  and  Spencer's  (1902),  Ltd.,  Castle  Brewery  Works, 
Southwark,  London,  S.E. 

J.  Stewart  Remington.  Walter  Ratcliffe. 

Claude  Smith.  L.  G.  RadcUffe. 

Jas.  Grant.  S.  J.  Peachey. 

F.  G.  Richards.  TIios.  A.  Young. 


Hanson,  H.  Norman, 

Field  Head,  Brighouse. 
Analytical  Chemist.  Three  years  articled  pupil  and  one  year 
assistant  with  F.  W.  Richardson,  Esq.,  F.I.C.,  lirc,  and  West  Riding 
of  Yorks.  County  Analyst,  &c. ;  conjoint  author  of  papers  on  "  Chrome 
Estimation  "  {Soc.  Chem.  Ind.,  May  30th,  1903)  and  "  Valuation  of 
Lubricants"  {S.C.I.,  April  15th,  1905)  ;  also  member  of  the  Society 
of  Public  Analysts. 

F.  W.  Richardson.  Walter  M,  Gardner. 

A.  Jaffe.  B.  North. 

Lewis  S.  Cocking.  L.  Gordon  Paul. 


Harris,  Frederick  James, 

1,  Alexandra  Terrace,  Bath  Road,  Exeter. 
Associate    of    the    City    Guilds'     Institute.      Intermediate    B.Sc, 
London,    1904.       Engaged    in    Chemical    Research    at    the    Central 
Technical  College,  Exhibition  Road,  S.W. 

Gerald  T.  Moody.  Edward  Horton. 

Henry  E.  Armstrong.  William  Robertson. 

William  A.  Davis.  Robert  J.  Caldwell. 


Hines,  Charles  Percy, 

The  Grammar  School,  Dartford. 
Assistant  Master,  The  Grammar  School,  Dartford.  B.Sc.  (London 
University).  Senior  Science  Master,  Dartford,  from  September  1902 
to  present  time.  Junior  Science  Master,  Bakewell  Grammar  School, 
and  School  of  Science,  1900—1902.  Studied  at  (i)  Wellingboro' 
Grammar  School  (six  years) ;  (ii)  King's  College,  London  ;  Advanced 
Chemistry  at  (iii)  Goldsmiths'  Institute,  New  Cross  (under  Dr. 
Lapwortb). 

A.  E.  Barker.  J.  H.  Howgate. 

S.  G.  Eade.  C.  Jodrell  Mansford. 

William  Briggs.  j 
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Johnston,  Archibald  McArthur, 

Germiston,  Transvaal,  Box  108. 
Metallurgical  Chemist.  Studied  Chemistry  in  Glasgow  and  W.  of 
Scot.  Tech.  Inst.  Chief  Assistant  to  Dr.  J.  Loevy,  Gov.  Analyt. 
Chemist,  Johannesburg,  1895 — 1899.  Head  Analytical  Chemist,, 
General  Mining  and  Fin.  Corp.,  Johbg.,  1902—1904.  Chief  Metall. 
Chem.,  Consol.  Gold  Fields,  Johannesburg.  Contribution  and  dis- 
cussion before  Chem.  Met.  and  Mining  Socy.,  Johannesburg. 
W.  A.  Caldecott.  Walter  C.  C.  Fakes. 

J.  A.  Wilkinson.  A.  L.  Landau. 

James  Moir. 

Jones,  Edward  Rees, 

Llangedwyn  Vicarage,  Oswestry. 
Science    Master    at    Deacon's    School,    Peter boro'.      Inter.    B.Sc.,. 
London    University.     Studied    Chemistry  under    Dr.    Sudborough  at 
Univ.  College,  Aberystwyth.     Have  been  teaching  Chemistry  for  the 
last  seven  years. 

L.  Hansen  Bay.  Wm.  T.  Thomson. 

Wm.  Barbour.  W.  Kintoul. 

J.  J.  Sudborough.  G.  H.  Welsford. 

Ladell,  "William  Richard  Simpson, 
19,  Alwyne  Road,  London,  N. 
Analytical    Chemist.      Obtained   the   certificate   of    the    Chemical 
Dept.  of  the  Finsbury  Technical  College  (Sessions  1903-06).     Passed 
Intermediate  A.I.C.  examination. 

R.  Meldola.  John  Spiller. 

John  Castell-Evans.  Edward  Bevan. 

C.  F.  Cross. 

Mcintosh,  David, 

Stamford  School. 
Science  Master  at   above   school.     As   Student  :    Four   years'   full 
laboratory  training  and  lectures  at  Armstrong  College,  Newcastle-on- 
Tyne  (B.Sc.  with  chemistry,  1902).      As  Teacher  :  Five  years'  daily 
teaching  of  Chemistry  in  secondary  schools. 

P.  Phillips  Bedson.  James  Leicester. 

F.  C.  Garrett.  //.  Dean. 

8.  Hoare  Collins.  J.  T.  Dunn, 

Maatin,  John,  F.R.M.8.,  &c., 

Woodleigh  House,  Totley  Brook,  near  Shoflield. 
Chemical    Investigation     and     Analysis.      Author    of    a    number 
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of  articles  on  chemical  subjects,  e.g.,  The  Composition  of  Steel 
(Metallurgical),  kc.  Sole  patentee  of  two  inventions  for  printing  by 
chemical  deposits.  Sole  patentee  of  an  invention  for  recovery  of 
ammonia  from  waste  products.  Sole  patentee  of  an  invention  for 
imitation  ivory  from  waste  chemicals.  Sole  patentee  of  two  inventions 
for  chemical  dyes.  Sole  patentee  of  two  inventions  for  chemical 
pigments  for  paint.  Joint  patentee  of  four  inventions  for  chemical 
pigments. 

G.  T.  W.  Newsholme.  J.  E.  Alger  Blyde. 

Chas.  Bradshaw.  IF.  T.  Wright. 

G.  E.  Scott-Smith.  Fredk.  J.  Merrils. 

Middleton,  Alexander  Edmund, 

112,  South  Park  Road,  Wimbledon,  S.W. 
Analyst,    Government    Laboratory.       Uoyal    College    of     Science. 
Student  in  analytical  chemistry,   2   years.     Government  Laboratory^ 
1 0  years. 

T.  E.  Thorpe.  G.  T.  Morgan. 

William  A.  Tilden.  M.  0.  Forster. 

Chapman  Jones. 
Morris,  Arthur  Higgs. 

77,  Beverly  Road,  Bolton,  Lancashire. 
Brewer.     Has  been  a  student  of  chemistry  at  the  Royal   College  of 
Science  and  University  College,  London. 

Horace  T.  Brown.  G.  T.  Morgan. 

William  A.  Tilden.  M.  O.  Forster. 

James  C.  Philip. 
Naylor,  George, 

45,  Hornby  Rd.,  Blackpool. 
Pharmaceutical  Chemist.     Passed  Major  Examination  of  the  Pharma- 
ceutical Soc,     Passed  Minor  Examination  of  the  Pharmaceutical  Soc. 
Late    Chemistry   Demonstrator   School   of    the   Pharmaceutical    Soc. 
Engaged  in  business  as  a  Pharmaceutical  Chemist. 

Arthur  W.  Crossley.  T.  E.  Wallis. 

W.  Palmer  Wynne.  E.  Towyn  Jones. 

M.  0.  Forster. 

Newton,  Arthur  Percival,  B.Sc.  (Lond.), 
Red  Cot,  Coulsdon,  Surrey. 
Lecturer  in  Chemistry,  Morley  College,  London.     Science  Master, 
Strand  School,  King's  Coll.,  London. 

John  Wilson.  G.  Nevill  Huntly. 

J.  S.  White.  E.  F.  Harrison. 

J.  Hart-Smith. 
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Oxland,  Charles  Harold, 

37,  Waterloo  Rd.,  Bedford. 
Science  ISfaster  at  Wellingborough  Grammar  School.  For  four  years 
a  student  in  the  Owens  College  laboratories.  Bachelor  of  Science  with 
Honours  in  Chemistry,  Manchester  University  (1904).  Appointed 
Science  Master  at  the  Wellingborough  Grammar  School  in  September, 
1905. 

H.  B.  Dixon.  Norman  Smith. 

W.  H.  Perkin,  jun.  D.  L.  Chapman. 

Alfred  Holt,  jun.  J.  F.  Thorpe. 


Porritt,  Benjamin  Dawson, 

Holly  Lodge,  33,  South  Park  Hill,  South  Croydon. 
Third  year  Chemical  Student  at  University  College,  London. 
William  Ramsay.  J.  Norman  Collie. 

Samuel  Smiles.  N.  T.  M.  Wilsmore. 

A.  W.  Stewart. 


Redgrove,  Herbert  Stanley, 

137—140,  Tottenham  Court  Road,  W. 
Student.     Student  of  Chemistry  ;  passed  Inter.  B.Sc.  (London)  with 
Hons.  in  Chemistry ;   Studying  for  Final  B.Sc.  Hons.  in  Chemistry. 
Desirous   of   obtaining   benefits    of   the    Society : — Journal,  Library, 
Meetings,  etc. 

W.  H.  Ratcliffe.  H.  R.  Ellis. 

A.  Greeves.  Frank  E.  Weston. 

F.  H.  Lowe. 


Richardson,  Frederic  Ion, 

"  Glenarbor,"  Kew,  near  Melbourne,  Australia. 
Analytical  Chemist.     B.A.  (Camb.).     As  I  am  taking  up  chemistry 
in  Austi'alia  the  monthly  Journal  of  the  Chemical  Society  will  help  to 
keep  me  in  touch  with  latest  knowledge. 

W.  J.  Sell.  H.  0.  Jones. 

F.  E.  E.  Lamplough.  R.  II.  Adie. 

T.  B.  Wood. 


RobinBon,  litj^niuild  Ernest, 

The  \'ill;i  ,  Stoke-on-Trent. 
Chemist.     Ist  Class,  Part  I.,  2nd  Class,  Part  II.,  Nat.  Sci.  Tripes, 
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1900,  Cambridge.  Engaged  in  manufacture  of  Coal  Tar  and  Petroleum 
Products. 

\V.  J.  Sell.  T.  B.  Wood. 

H.  J.  H.  Fenton.  H.  O.  Jones. 

F.  E.  E.  LwnpUyugh. 

Sen,  Gopal  Chandra, 

23,  Bond  Street,  Leeds. 
Dyeworks    Chemist,      M.A.    in    Chemistry,    Calcutta    University 
Assi.stant  to  Professor  Ray   for   two   years.      Now  going  through  a 
special  course  of  Dyeing  and  Tinctorial  Cliemistry  in  the  University 
of  Leed.s. 

A.  G.  Green.  A.  G.  Perkin. 

.     Arthur  Smithells.  A.  B.  Steven. 

J.  B.  Cohen. 

Simonsen,  John  Lionel, 

152,  Barlow  Moor  Road,  West  Didsbury,  Manchester, 
Research  Fellow  in  Chemistry  in  the  Manchester  University.    B.Sc. 
(1st  Class  Honours  Chemistry),  1904.  M.Sc,  1906,    Joint  author  with 
Prof.   W.   H.   Perkin,  jun.,  of  "  The   Replacement  of    Hydroxyl    by 
Bromine,"  Tram.,   1905. 

Harold  B.  Dixon.  G,  H.  Bailey, 

W.  H,  Perkin,  jun.  Norman  Smith. 

D.  L.  Chapman. 

Smith,  Charles, 

Knowsley  Road,  Smithills,  Bolton. 
Science  Master,  Bolton  Municipal  Secondary  School.  Seven  years 
Teacher  of  Chemistry,  Bolton  Municipal  Secondary  School.  For  four 
years  have  had  charge  of  Chemical  laboratories.  Three  years 
Lecturer  in  Chemistry  at  the  Bolton  Pupil  Teachers'  Centre.  Now 
engaged  teaching  Chemistry,  twenty-four  hours  per  week. 
Charles  A.  Fogg.  E.  Boardman. 

T.  M.  Nightingale.  F.  Smith. 

Walter  Ratcliffe. 

Starling,  William  R.  R., 

23,  Magdalen  Road,  Norwich. 
Science     Master,     The     Grammar     School,     Gillingham,     Dorset. 

1.  Intermediate  Practical  Chemistry,  University  College,  Nottingham. 

2.  Attended     Chemistry    Course     at    Norwich    Technical    Institute 
(1900—1901).     3.  (1902—3—4).     CTniversity  Student  at  Nottingham 
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University  College.  Here  obtained  Higher  Intermediate  Mathematics 
and  Intermediate  Practical  Physics.  4.  London  University  Matricula- 
tion. In  July,  1905,  at  Inter.  B.Sc,  London,  was  accepted  in  Physics 
(Honours),  Chemistry,  and  Mathematics.  Was  refused  in  Mechanics. 
5.  Science  Master  since  Christmas,  1905,  at  Gillingham  Grammar 
Si'hool,  Dorset.* 

Hugh  Ramage,  Arthur  Slator. 

Arthur  W.  Mason.  Philip  G.  G.  Moon. 

S.  Hewitt.  Dennis  Tyrrell. 

L.  Archhutt. 

Telling",  Harry  George, 

Cooksbridge,  Sussex. 
Brewer.  Matric.  London  Univ.  First  Class  Honours  in  Brewing, 
City  and  Guilds  of  London.  Late  Laboratory  Assistant  to  Mi*.  Basil 
Wm.  Valentin.  Holding  numerous  advanced  stage  certificates 
Science  and  Art  Dept. ;  late  brewer  and  manager  to  the  Carmarthen 
United  Breweries.     Owner  Cooksbridge  Brewery,  Sussex. 

Basil  Wm.  Valentin.  Francis  A.  B.  Jewson. 

W.  A.  S.  Calder.  Thomas  Edwards. 

J.  M.  Collelt. 


Thorne,  Emmanuel  Isaac, 

13,  Cantwell  Road,  Plumstead,  S.E. 
Metallurgist.  Metallurgist  in  the  Cartridge  Factories,  Royal 
Arsenal,  Woolwich.  Member  of  the  Faraday  Society.  Honours  cer- 
tificates in  Iron  and  Steel  Manufacture  and  Chemistry;  Ist  Class 
certificates  in  Metallurgy,  Stages  II  and  III,  and  Queen's  Prize, 
B.  of  E. 

J.  C.  Aylau.  H.  Heron  Smith. 

Charles  A.  Keano.  Godfrey  Melland. 

H.  Buri'ows.  W.  R.  Hodgkinson. 

Wesley  Lambert.  /'.  Mollwo  Perkin. 

II.  D.  Law. 

Watt,  George  Gordon, 

26,  Albert  Square,  Clapham  Road,  S.W. 
Ixjcturer   on,    and    Demonstrator   of,    Cliemistry.     Pharmaceutical 
Chemist.     Member  of  the  Pliarm.iceutical  Society.     Now,  and  for  the 
post  three  years,  Lecturer  on,  and  Demonstrator  of.  Chemistry  at  the 
Ijondon  College  of  Pharmacy. 

Arthur  L.  \V.  Kochtnor.  Frank  E.  Weston. 

K.  Mullinou.v  Wnlmsley,  I'eter  MaclHioan. 

J'\  Fdm^i'  de  Monjan, 
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Watson,  Frederick  William,  B.Sc.  (Lond,),  P.I.C., 

Germiston,  Transvaal,  South  Africa.  P.O.  Box,  108. 
Analytical  Chemist.  Four  years  a  student  in  the  Chemical  Depart- 
ment of  the  Glasgow  and  West  of  Scotland  Technical  College  ;  1  year 
research  in  the  same  institution  under  Professor  G.  G.  Henderson. 
Five  years'  experience  in  Technical  Chemistry.  At  present  chief 
assistant  to  the  Metallurgical  Chemist  of  the  Consolidated  Goldfields 
of  South  Africa,  Ltd.  Wish  to  keep  in  touch  with  current  chemical 
work. 

W,  A.  Caldecott.  G.  G.  Henderson. 

A.  L.  Landau.  Thomas  Gray. 

Alexander  Davidson,  jun. 

Winther,  Chr.,  Mag.  Scient., 
Copenhagen, 
Lecturer  in  Chemistry  in  the  University  of  Copenhagen.  Since 
1895  I  have  published  (mostly  in  the  Zeilschr.  f.  phyaikalische  Chemie) 
scientific  work,  especially  on  optical  activity.  As  a  lecturer  in  practical 
chemistry  (since  1900)  I  have  written  a  text-book  of  analytical 
chemistry,  which  is  now  used  at  the  University  of  Copenhagen. 

W.  H.  Perkin.  Arthur  Harden. 

W.  H.  Perkin,  jun.  Arthur  Lapworth. 

Alex.  McKenzie.  M.  0.  Forster. 


The  following  certificate  has   been  authorised  by  the  Council   for 
presentation  to  ballot  under  Bye-Law  I  (3)  : 

Tarak  Nath  Majumdar,  L.M.S. 

37,  Lower  Chitporo  lload,  Calcutta,  India. 
Medical  Inspector  of  Food-stuffs,  ( 'orpor.ition  of  Calcutta.  Student 
of  Chemistry,  Presidency  College,  Calcutta,  1894 — 1896.  Student  of 
Chemistry,  Medical  College,  Calcutta,  1896—1898.  Passed  the 
F.A.  Examination  and  the  Preliminary  ScientilJc  M.B.  Examination 
(in  Chemistry)  of  the  C.ilcutta  University  in  189G  and  1898.  I  was 
engaged  in  the  Analysis  of  Food-stuffs  for  one  and  half  years. 
J.  Son.  P.  C.  m>j. 

A.  Ghose.  A.  L.  Sircar. 

Satya-jrasai  Sarladhic  try. 


!*.   CLAY  AND   SO.SS,   UIMITED,   BREAD  STREET   HILL,  E.C.,   A.ND   BUNGAY,  SUFFOLK. 
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PROCEEDINGS 

or  TIIR 

CHEMICAL    SOCIETY. 

Vol.  22.  No.  317. 


Thursday,  December  6th,  1906,  at  8.30  p.m.,  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

George  Bagley,  Wellington,  New  Zealand. 

Frank  Baker,  B.Sc,  St.  John's  School,  Eton. 

Taylor  Cook,  B.Sc,  20,  Sheddridge  Street,  Parson's  Green,  S.W. 

Colin  Ernest  Dall,  B.Sc,  Maisonette,  May  bury  Road,  Woking. 

Frederick  AUdis  Eastaugh,  Forty  Hill,  Enfield. 

Edward   William    Lanchester   Foxell,    B.Sc,    22,    Grand    Avenue, 

Muswell  Hill,  N. 
William  Howieson  Gibson,  B.Sc,  109,  Brecknock  Road,  Holloway,N. 
Christopher   Maurice  Walter  Grieb,    B.Sc,   33,    Torrington    Park, 

Finchley,  N. 
William  Marrs  Hooton,  M.A.,  M.Sc  ,  Repton,  Burton-on-Trent. 
Arthur  Vivian  Hussey,  Banthwaite,  Belmont,  Sutton,  Surrey. 
Ernest  Wilfi-id  Jackson,  65,  Douglas  Terrace,  Middlesbi-o'. 
Albert  Theodore  King,  B.Sc,  Church  Hill,  Horsell,  Woking. 
Joseph  Martin,  B.Sc,  Coopers'  Company's  School,  Bow,  E. 
Otto  Oberlander,  Ph.D.,  Chamber  of  Commerce  Buildings,  Oxford 

Court,  E.G. 
Frederic  George  Percy  Remfry,  B.A.,  D.Sc,   Sunnymead,  Tenby. 
Richard  Noel  Garrod  Thomas,  B.A.,  Balliol  College,  Oxford. 
Robert  Burt  Wight,  M.A.,  3,  Clarendon  Terrace,  Linthorpe  Road, 

Middlesbro'. 
Mark  Arthur  Wolff,  6,  Hanover  Terrace,  Holland  Park,  W. 
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A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected  : 


Richard  Abegg,  Ph.D. 
Paul  Seidelin  Aruj),  M.A. 
William  Heath  Bayliss. 
Oscar  Walter  Bethea. 
James  Spears  Broome,  B.Sc. 
Thomas  Henry  Byrom. 
John  Carmichael. 
Percy  Henry  Carpenter. 
Charles  Taylor  Cockburn. 
Reginald  de  Vere  Cornwall. 
Hubert  Frank  Coward,  M.Sc. 
Henry  Ernest  Crocker. 
Archibald  Prideaux  Davsou. 
James  Herbert  Dinwoodie. 
Charles  George  Edgar  Fanner. 
Samuel  Field. 
Anthony  Nisbet  Fitzgerald,  B.A. , 

B.Sc. 
David  Paton  Grubb,  B.Sc. 
Octavius  Hall,  L.R.C.P.,  L.K.C.S. 
John  Hamer. 
H.  Norman  Hanson. 
Frederick  James  Harris. 
Charles  Percy  Hines,  B.Sc. 


Archibald  McArthur  Johnston. 

Edward  Rees  Jones. 

William  Richard  Simpson  Ladell. 

David  Mcintosh,  B.Sc. 

Tarak  Nath  Majumdar. 

John  Mastin. 

Alexander  Edmund  Middlcton. 

Arthur  Higgs  Morris. 

George  Nay  lor. 

Arthur  Percival  Newton,  B.Sc. 

Charles  Harold  Oxland,  B.Sc. 

Benjamin  Dawson  Porritt. 

Herbert  Stanley  Rcdgrovc. 

Frederic  Ion  Richardson,  B.A. 

Reginald  Ernest  Robinson,  B.A. 

Gopal  Chandra  Sen,  M.A. 

John  Lionel  Simonsen   M.Sc. 

Charles  Smith. 

William  R.  R.  Starling. 

Harry  George  Telling. 

Emmanuel  Isaac  Thorne. 

George  Gordon  Watt. 

Frederick  William  Watson,  B.Sc. 

Chr.  Wiuther,  Mag.  Scicut. 


Of  the  following  papers,  those  marked  *  were  read 


"*212.  "  Action  of  reducing  agents  on  5-chloro-3-kelo-l :  1-dimethyl- 
A^-tetrahydrobenzene."  By  Arthur  William  Crossley  and 
Nora  Renouf. 

Experiments  have  proved  that  chloroketo.liiuethyltetraliydro- 
benzene  behaves  in  a  varied  mavniier  towards  reducing  agents. 
Thus,  sodium  in  moist  etliereal  solution  (2Va?is.,  1905,  87,  1494) 
gives,  as  main  product,  3-hydroxy-l  :  1-dimothylhexahydrobenzenc 
(I),  whereas  sodium  in  absolute   alcoholic   solution   yields     a    small 

CMe  <CH,.CH(OHK    y  ^    ^CH,-CH(OHK  ^ 


I. 


II. 


cM«.<^S::cH>cH 


CMe,<(.y-.(,^>CH, 


-ch;- 

III.  IV. 

aiiioiiiii,   <>i    tliiH  al(;()h(>l,   and   to  a  much  'larger   extent    'i-hydroxy-ti' 
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ethoxy-1  :  \-dimethylIiexahydrohenzene  (II),  as  a  colourless  liquid  boiling 
at  135725  mm. 

When  the  chloroketone  is  treated  with  zinc  filings  in  aqueous 
alcoholic  solution,  either  in  the  cold  or  on  heating,  ^-keto-\  :  \-dimethyl- 
A*-tetrahydrobenzene  (III)  is  formed  as  a  colourless  liquid  boiling  at 
88"5°/32  mm.,  and  possessing  an  odour  of  almonds  and  camphor.  On 
the  other  hand,  zinc  dust  in  either  glacial  or  dilute  acetic  acid  gives 
rise  to  3-keio-l  :  l-dimethylhexahydrobenzene  (IV),  boiling  at  77"5°/27 
mm.,  and  having  a  pungent  camphoraceous  odour. 

Characteristic  derivatives  of  these  various  substances  have  been 
prepared,  and  in  all  cases  their  constitution  has  been  conclusively 
proved  by  the  oxidation  products  obtained  from  them. 

In  every  reduction,  dicyclic  compounds  are  formed  in  addition  to  the 
simple  ring  compounds,  and  the  following  have  been  isolated  and 
were  described  together  with  some  of  their  derivatives. 

3  :  3'-Diketo-5  :  5  : 5' :  b' -telramethyl-^^  ^^'-dicyclohexene  (m.  p.  178°) ; 
1  :  V -dihydroxy-b  :  5  :  5' :  b'-tetrainethyl-^'^  '"-dicyclohexene  (m.  p.  148°) ; 
1  :  V -dihydroxy-b  :  5  : 5' :  b' -tetrauiethyldicyclohexane  (m.  p.  212°)  ; 
3  :  3'dihydroxy-b  :  5  :  5' :  b'-tetrame(/iyldicyc\ohexane  (m.  p.  183°). 


^213.  "  A  new  trinitroacetaminophenol  and  its  use  as  a  synthetical 
agent."     By  Raphael  Meldola. 

When  diacetyl-jD-aminophenol  is  nitrated  by  dissolving  it  in  cold 
fuming  nitric  acid  the  first  product  is  the  mononitro-derivative, 
CgHj,(0Ac)(N02)'NHAc=  1  :3  :  4,  corresponding  to  the  m-nitvo-p- 
aminophenol  of  Hahle  (J.  pr.  Cheni.,  1891,  [ii],  43,  63;  Reverdin 
and  Bucky,  Ber.,  1906,  39,  2687).  This  mononitrodiacetyl  compound 
can  be  further  nitrated  by  dissolving  it  in  a  mixture  of  fuming  nitric 
and  strong  sulphuric  acids,  when  a  trinitroacetaminophenol  is  produced 
which  forms  the  subject  of  the  paper  communicated  by  the  author. 
This  trinitro-dei  ivative,  which  has  not  hitherto  been  described,  is 
remarkably  active  as  a  synthetical  agent  owing  to  the  extreme  mobility 
of  one  of  the  nitro-groups.  It  crystallises  in  yellow  needles  melting 
with  decomposition  at  178 — 179°.     The  constitution  is  shown  to  be 

OH 

^^NO, 

NHAc 

the   nitro-group   marked  *   being  the  mobile  group.     The  action  of 
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various  amines  on  the  trinitro-compound  has  been  studied  and  the 
final  products  shown  to  be  substituted  benziminazoles  of  the  type 


NO2  NR' 


HO 


C-CHa 


NOjN 

where  R'  is  the  radicle  present  in  the  amine  used.  In  some  cases 
substituted  diaryl-  or  alkylaryl-amines  are  formed  as  intermediate 
products,  and  these  undergo  "  anhydridisation "  on  heating  or  on 
treatment  with  dehydrating  agents.  The  trinitro-compound  reacts 
also  with  hydrazines  and  with  certain  phenolic  substances,  the 
investigation  of  the  products  being  still  in  hand. 

*214.  "  Pinene  nitrolamine."     By  Frederick  Peacock  Leach, 

Pinene  nitrosochloride,  when  allowed  to  remain  at  45 — 50°  with 
ammonia  and  alcohol,  gives  a  well  crystallised  nitrolamine, 

c:noh 

^7"i2^CMe-NH; 
This   compound  melts  somewhat  indefinitely  at   123 — 125°,  contains 
approximately    ^HoO,   and   crystallises   from   alcohol    in   long,    silky 
needles. 

The  hydrochloride,  oxalate,  and  2>lcitinichlorides  have  been  prepared  : 

V'NOH 
—    ^.  ,   _._,.^^         .XTTTA  'Crystallises  in  hexagonal 

prisms  melting  at  224°;  the  dibmzoyl  derivative  melts  at  167°,  and 
the  dipfienylcarbaniide  at  133°. 

Pinene  nitrolamine  reacts  very  readily  with  aldehydes,  giving 
well  crystallised  condensation    products  ;    the  henzylidene  derivative, 

CjHj2<^Y*        \xj'rMin  \j  '  °^®lt^  ^^  162°  ;  the  salicylidene  derivative 

at  128°,  and  the  fur/urylidene  derivative  at  164°. 

With  reducing  agents  either  no  action  takes  place  or  the  amino- 
group  is  eliminated,  giving  rise  to  the  ketone  (Wallach's  pinocara- 
phone),  which  has  been  identified  by  means  of  its  oxiiue  melting 
at  86°. 


*216.  "  A    ;>.sc«(/c)-semicarbazide    from    pinene." 
By  Frederick  Peacock  Leach. 

PotaMium  cyanate  and  pinene  nitrosoclilorido  interact  in  alcoholic 
solution,  giving  a  compound,  O^^^iv^s^ii*  ^^^  constitution  of  which  is 


305 

Q yO QQ 

represented  by  the  formula  ^^iil><^X^^  ^  ^  ^NH  ;  it  crystal- 
lises from  alcohol  in  rosettes  of  prisms  meltirig  at  238 — 240°  dissolves 
in  dilute  alkalis,  and  gives  alkali  salts.  When  reduced  with  zinc  dust 
and  dilute  acetic  acid,  a  "pseudo- carbamide  is  obtained  which  melts 

at  224° : 

r'JX      MTT 

Concentrated  sulphuric  acid  gives  pinene  nitrolamine,  carbon  dioxide, 
and  ammonia.  The  action  of  nitrous  acid  converts  the  pseudo-carh- 
amide  into  a  ntVroso-compound,  which  crystallises  from  alcohol  in 
yellow  plates  with  a  pink  lustre  and  melting  at  161°  ;  this  on  reduction 
gives  a  pseudo-semicarbazide  melting  at  209°,  from  which  by  the 
action  of  aldehydes  and  ketones  several  of  the  i/^-semicarbazones  have 
been  prepared  and  analysed. 

216.  "Some  derivatives  of  benzophenone.  Synthesis  of  substances 
occurring  in  coto  bark.  Preliminary  notice."  By  William  Henry 
Perkin,  jun  ,  and  Robert  Robinson. 

A  mixture  of  veratryl  chloride  and  pyrogallol  trimethyl  ether 
suspended  in  carbon  disulphide  reacts  readily  with  aluminium 
chloride  with  the  formation  of  1  : 2  : 3  : 3' :  i'-pentamethoxy benzophenone, 
(MeO).,CQH3"CO*C8H,2(OMe)3,  which  crystallises  from  alcohol  in  prisms 
and  melts  at  125°.  If,  however,  the  reaction  is  prolonged,  the  product 
contains  hydroxytetramethoxybenzophenone,  which  crystallises  in  needles, 
melts  at  Wb"^  and  is  readily  separated  from  the  pebtamethoxy- 
derivative  on  account  of  its  solubility  in  alkalis. 

When  hydroxytetramethoxy benzophenone  is  treated  with  benzoyl 
chloride  and  caustic  potash  it  yields  a  benzoyl  derivative  which  crystal- 
lises from  alcohol  in  stout,  colourless  prisms,  melts  at  149°  and  is  con- 
verted into  pentamethoxybenzophenone  when  it  is  treated  with  methyl 
sulphate  and  caustic  potash. 

2:4:6:3':  i'- Pentamethoxybenzophenone  (peijtamethylmaclurin), 

(MeO)oCQH3'CO'CgH2(OMe)3,  is  obtained  when  aluminium  chloride 
reacts  with  a  mixture  of  veratryl  chloride  and  phloroglucinol  trimethyl 
ether  in  the  presence  of  carbon  disulphide.  It  melts  at  156 — 157°  and 
yields  a  wonoftroTno-derivative  (m.  p.  144°)  when  its  solution  in  chloro- 
form is  treated  with  bromine,  and  there  can  be  no  doubt  that  it  is 
identical  with  the  substance  which  Ci:»mician  and  Silber  {Ber.,  1892, 
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25,  1132)  obtained  from  protocotoin,  CHglO^ICgHg-CO-C^HoCOMe)^,  by 
substituting  two  methyl  groups  for  the  methylene  group. 

Since  2:4:6:3':  4'-pentamethoxybenzophenone  is  pentamethyl- 
maclurin,  many  attempts  were  made  with  the  object  of  converting  it 
into  maclurin  itself,  but  so  far  without  success. 

3' :  ^'-AIethylenedioxy-2  :  4  :  Q-trimethoxybenzop/ienone, 
CH2:02:CgH3-CO-C6H2(OMe)3, 
was  next  synthesised  by  treating  a  mixture  of  piperonyl  chloride  and 
phloroglucinol  trimethyl  ether  in  carbon  disulphide  solution  with 
aluminium  chloride.  The  substance  so  obtained  melted  at  133°  and 
was  identical  with  the  oxyleucotin  of  coto-bark,  as  was  shown  by  a 
careful  comparison  of  the  two  preparations  and  by  the  fact  that  when 
they  were  mixed  in  equal  quantities  the  melting  point  was  the  same  as 
that  of  the  constituents. 

When  phloroglucinol  monomethyl  ether,  CgH3(OMe)(OH)2,  is 
treated  with  benzoyl  chloride  in  the  presence  of  zinc  chloride, 
2  :  irdihenzoxy-^-niethoxy-xxx-phthalophenone, 

(C,H,-CO)2C,H(OMe)(0-CO-C,H,)2, 
(m.  p.  130 — 135°)  is  produced.  This  substance  is  readily  hydrolysed 
by  alcoholic  potash  with  the  formation  of  2  :  A-di/iydroxy-G-methoxy-m.- 
phthalophenone,  (CgH5-CO)oC6H(OMe)(OH)2,  which  melts  at  187°,  and 
is  also  produced  when  cotoin  dibenzoate  is  treated  with  benzoyl 
chloride  and  zinc  chloride.  Its  constitution  must  therefore  be  repre- 
sented by  the  formvila 


OH 


C«H,.CO^;CO.CoH, 


217.  "  The  liquid  volume  of  a  dissolved  substance." 
By  John  Scott  Lumsden. 

The  values  deduced  for  atomic  volumes  and  atomic  refractions  from 
experiments  made  on  pure  liquids,  hold  with  fair  accuracy  when 
applied  to  solids  and  licjuids  in  solution  ;  and  the  inference  is  that  a 
liquid  retains  its  own  volume  when  dissolved,  and  that  a  solid  assumes 
in  solution  the  volume  which  the  same  weight  of  it  would  have  if  it 
existed  as  a  liquid  at  the  same  temperature.  If  this  inference  is 
correct,  a  law  of  the  "  liquid  volume  "  of  a  dissolved  substance  is  made 
evident  and  experimental  results  are  recorded  which  prove  that  there 
is  such  a  law  which  holds,  not  only  for  the  volume  assumed  by  a  solid 
and  liijuid,  but  also  for  the  volume  occupied  by  a  dissolved  gas. 

The  law  is  expressed  as  follows  :  When  a  substance  in  the  liquid 
state  dissolves  without  change  of  volume,  the  same  substance  when  in 
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the  state  of  solid  or  gas  will,  when  dissolved  in  the  same  solvent, 
change  to  the  volume  which  the  same  weight  of  it  would  have  if  it 
were  a  pure  liquid  at  the  temperature  of  solution. 

Irregularities  are  proved  to  be  due  to  the  experimentally  ascertained 
facts  that  the  volume  in  solution  varies  slightly  with  the  solvent  and 
with  the  degree  of  concentration  of  the  solution  and  also  from  the 
circumstance  that  when  a  liquid  is  dissolved  there  is  often  a  slight 
alteration  in  volume,  but  the  deviation  from  accuracy  from  these 
causes  is  so  small  that  the  law  deserves  recognition  as  a  guide  when 
problems  relating  to  solution  in  non-dissociating  solvents  are  being 
dealt  with. 


218.  "A  synthesis  of  terebic,  terpenylic,  and  homoterpenylic  acids." 
By  John  Lionel  Simonsen. 

When  ethyl  acetylsuccinate  is  treated  with  magnesium  methyl  iodide 
ethyl  terebate  is  obtained, 

C02Et-CH.,-CHAc-C0,Et    -->     CO.,EfCH<P^'~V^. 
^  '  ^  i  ^CMe^,'0 

In  a  similar  manner  by  the  action  of  magnesium  methyl  iodide 
ethyl  yS-acetylglutarate  i  >  converted  into  ethyl  terpenylate. 

C02Et-CtI.,-CHAc-CHo-COoEt    — >     C0,EfCH/CH<^J^2""V^ 
^  -  -       ^  i  i        ^CMe.2*0 

When  the  sodium  derivative  of  ethyl  acetylsuccinate  is  treated  with 
ethyl  yS-iodopropionate,  ethyl  /3-acetylbutane-a^8-tricarboxylate, 
CO2EfCH,,-CH2-CAc(C0aEt)-CH2-C0^Et,  boiling  at  200—201714  mm. 
is  obtained. 

This  ester,  when  hydrolysed  with  concentrated  hydiochloric  acid, 
gives  yS-acetyladipic  acid,  CO.,H-UU./CH./CHAc-CH.,-COoH,  which 
melts  at  102°  and  yields  an  ethyl  ester  boiling  at  179°  18  mm.  which, 
when  treated  with  magnesium  methyl  iodide,  is  converted  into  homo- 
terpenylic ester. 

CO^Et-CHrCH./CHAc-CH./CO^Et     -^ 

C0.,EfCH./CH..-CH<^l[»~5^ 
^CMe.j'U 

This,  on  hydrolysis,  yields  homoterpenylic  acid  (m.  p.  100 — 101°), 
which  is  identical  with  the  homoterpenylic  acid  obtained  by  Baeyer 
{Ber.,  1896,  29,  1919)  by  the  oxidation  of  pinene. 
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219.  "  Influence  of  light  on  diazo-reactions.  Part  I."  By  Kennedy 
Joseph  Previte  Orton,  Joseph  Edward  Coates  (and,  in  part, 
Frances  Bordett). 

Solutions  of  diazouium  salts  in  water,  methyl  or  ethyl  alcohol, 
acetic  or  formic  acid,  decompose  rapidly  on  exposure  to  light,  although 
in  many  cases  they  may  be  preserved  for  long  periods  if  kept  in  the 
dark  (compare  Proc,  1905,  21,  168). 

The  product  of  the  reaction  depends  on  the  solvent ;  in  aqueous 
solution  a  phenol  is  formed  ;  in  methyl  or  ethyl  alcohol^,  the  correspond- 
ing phenyl,  methyl,  or  ethyl  ether  is  mainly  produced,  in  some  cases  a 
certain  amount  of  the  diazonium  salt  being  at  the  same  time  converted 
into  hydrocarbon  (replacement  of  the  diazo-group  by  hydrogen)  ;  in 
acetic  acid  solution,  a  phenyl  acetate  is  the  sole  product,  but  in  formic 
acid,  the  change  follows  the  equation  :  Ar*N(X):  N"  +  H*CO.,H  =  ArH  + 
Na  +  CO.  +  HX. 

In  most  cases  these  reactions  are  quantitative ;  further,  many  diazo- 
compounds,  which  do  not  yield  phenols,  ethers,  or  phenyl  acetates  (for 
example,  «-tribromodiazobenzene),  when  solutions  in  the  appropriate 
solvents  are  heated,  can  be  readily  induced  by  light  to  undergo  these 
changes. 

Solutions  of  diazotates  (wodiazotates)  are  not  affected  by  light. 

High  concentrations  of  acid  (for  example  25  per  cent,  sulphuric 
acid)  do  not  appreciably  affect  the  rate  of  decomposition  of  the 
diazonium  salts.  Exposure  to  light  of  solutions  of  diazonium  sulphates 
in  95  per  cent,  sulphuric  acid  brings  about  a  conversion  into  the 
corresponding  phenol. 

These  facts  would  appear  to  render  untenable  the  view  (Ilantzsch) 
that  phenols  are  formed  from  sy;i-diazohydroxides,  since  it  is  difficult 
to  see  how  in  such  strongly  acid  solutions  there  can  be  any  hydrolysis 
of  the  diazonium  ^alt  and  consequent  formation  of  the  diazonium 
hydroxide  to  allow  of  their  presence,  thus  : 

Ar-N(OH):N  Z^  Ar-p 

220.  "  The  viscosity  of  liquid  mixtures."     By  Albert  Ernest  Dunstan 

and  Robert  William  Wilson. 

In  coDtiouation  of  previous  work  on  this  subject  the  authors  have 
invcHtigatod  the  viscosity  concentration  curve  of  mixtures  of  water 
and  sulphuric  acid. 

They  find  a  well-deiiuod  maximum  point  corresponding  with 
11.^80^,11.^0,  and  a  minimum  corruspoudiug  with  311.^304,211^0. 


;:iO!) 


The  general  behaviour  of  solutions  from  the  point  of  view  of 
viscosity  was  discussed  and  it  was  shown  how,  from  a  knowledge  of 
the  viscosity  and  the  chemical  series  to  which  it  belongs,  it  is  possible 
to  determine  the  molecular  weight  of  a  liquid. 
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At  the  next  Ordinary  Meeting,  on  Thursday,  December  20th,  1906, 
the  following  papers  will  be  communicated  : 

*'  A  new  laboratory  method  for  the  preparation  of  hydrogen  sul- 
phide."    By  F.  R.  L.  Wilson. 

"The  reaction  of  acids  with  methyl  orange."     By  V.  H.  Veley. 

"  Contributions  to  the  study  of  the  calcium  phosphates.  I. 
The  hydrates  of  the  calcium  hydrogen  orthophosphates."  By  H. 
Bassett,  jun. 

"  Contributions  to  the  study  of  the  calcium  phosphates.  11.  The 
action  of  ammonia  gas  on  the  calcium  hydrogen  orthophosphates." 
By  H.  Bassett,  jun. 

*'  Relation  between  chemical  constitution  and  physiological  action 
in  the  tropeines."     By  H.  A.  D.  Jowett  and  F.  L.  Pyman. 

"Some  derivatives  of  salicylic  acid,"  By  H.  A.  D.  Jowett  and 
F.  L.  Pyman. 
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Thursday,  December  20th,  1906,  at  8.30  p.m.,  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

The  President  announced  that  the  following  congratulatory 
telegram  had  been  sent  this  day  to  Prof.  Adolph  Lieben  (Honorary 
and  Foreign  Member  of  the  Society),  on  the  occasion  of  his  seventieth 
birthday  and  the  fiftieth  anniversary  of  his  Doctorate. 

"  Hearty  congratulations  to  our  Honorary  and  Foreign  Member, 
Dr.  Adolph  Lieben,  from  the  Chemical  Society,  London. 

•'  Meldola, 

'' Prt$ident." 

Messrs.  W.  R.  S.  Ladell,  W.  T.  Lattey,  and  J.  Mastin  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Alfred  Frederick  Allen,  B.Sc,  35,  Purrett  Road,  Plumstead,  S.K 

Henry  Bassett,  jun.,B.Sc.,  Ph.D.,  26,  Belitha  Villas,  Barnsbury,  N. 

John  Christie,  B.A.,  Eton  College,  Windsor. 

Francis  Davidson,  Dover  Place,  Ashford,  Kent. 

William  Smith  Denham,  B.Sc,  2,  Kelvinside  Terrace  North, Glasgow. 

George  Fowles,  28,  Weltje  Road,  Hammersmith,  W. 

William  Godden,  B.Sc,  Station  Road  (East),  Canterbury. 

Charles  Pask  Matthews,  B.Sc,  6,  Fortress  Road,  N.W. 

Charles  Schlienger,  B.Sc,  273,  Camden  Road,  N. 

William    George    Sewell,    B.Sc,    27,     Park    Road,    Wandsworth 

Common,  S.W. 
Frederick  George  Shepheard,  B.Sc,  9,  Leinster  Road,  Rathmines, 

Co.  Dublin. 
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Of  the  followiDg  papers,  those  marked  *  were  read  : 

*221.  *'  A  new  laboratory  method  for  the  preparation  of  hydrogen 
sulphide."     By  Frederick  Robert  Leyland  Wilson. 

The  common  method  for  the  preparation  of  hydrogen  sulphide  by 
the  interaction  of  hydrochloric  acid  and  ferrous  sulphide  is  open  to 
several  objections,  the  most  serious  of  which  is  the  liability  of  the  gas 
to  contain  the  hydrides  of  arsenic  and  phosphorus,  due  to  the  con- 
tamination of  the  iron  sulphide  with  phosphide  and  arsenide.  The 
method  here  described  ensures  freedom  from  these  impurities,  as  well 
as  the  absence  of  most  of  the  unpleasant  accompaniments  of  the 
ordinary  process  of  preparation. 

If  a  current  of  hydrogen  sulphide  is  passed  over  an  alkali  hydroxide, 
for  example,  sodium  or  calcium  hydroxides,  a  hydrosulphide  is  formed, 
heat  being  evolved  and  a  change  in  colour  from  white  to  yellow  taking 
place.  If  a  current  of  carbon  dioxide  is  now  passed  over  the  hydro- 
sulphide,  the  compound  is  at  once  decomposed,  a  carbonate  being 
formed  and  hydrogen  sulphide  set  free. 

In  the  case  of  calcium  hydroxide,  the  yellow  substance  has  the  com- 
position Ca(HS)(OH),  and  the  action  of  carbon  dioxide  is  given  by  the 
equation  Ca(HS)(OH)  +  COg  =  CaCOg  +  R^O  +  HjS. 

A  drying  tower  is  filled  either  with  granular  soda-lime  or  an 
intimate  mixture  of  calcium  hydroxide  and  moist  sawdust.  A  stream 
of  hydrogen  sulphide  is  passed  into  the  tower  until  the  contents  are 
saturated  with  the  gas,  the  course  of  the  action  being  easily  deter- 
mined by  the  change  in  colour  and  by  the  movement  of  a  heated  zone 
upwards  through  the  tower. 

After  the  action  has  proceeded  for  some  time  the  gas  which  escapes 
from  the  exit  tube  smells  strongly  of  hydrogen  phosphide  and  is 
inflammable,  doubtless  consisting  of  hydrogen  mixed  with  all  the 
other  gaseous  impurities  evolved  by  the  action  of  acid  on  the  ferrous 
sulphide. 

When  the  hydroxide  has  reacted  with  as  much  hydrogen  sulphide  as 
possible,  a  carbon  dioxide  generator  is  substituted  for  that  supplying 
hydrogen  sulphide,  and  the  apparatus  is  ready  to  yield  as  slow  or 
rapid  a  supply  of  the  latter  gas  as  may  be  desired. 

The  supply  of  hydrogen  sulphide  ceases  at  once  when  the  stream  of 
carbon  dioxide  is  cut  off,  and  if  the  exit  tube  from  the  tower  is  closed, 
a  partial  vacuum  will  soon  be  produced  owing  to  combination  of  the 
gases  in  the  tower  with  unaltered  hydroxide. 

Owing  to  this  absorption  of  the  gas  in  the  tower,  it  is  only  neces- 
sary to  cut  off  the  supply  of  carbon  dioxide  in  order  to  prevent  further 
Mcape  of  hydrogen  sulphide. 
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The  rate  of  supply  of  the  gas  may  be  nicely  regulated  by  introducing 
a  short  length  of  capillary  glass  tubing  between  the  carbon  dioxide 
apparatus  and  the  generating  tower. 

The  danger  of  contamination  of  the  hydrogen  sulphide  with  carbon 
dioxide  is  very  small,  and  may  be  entirely  eliminated  by  making  use  of 
two  towers.  As  soon  as  the  first  shows  signs  of  exhaustion  (indicated 
when  calcium  hydroxide  is  used,  by  the  change  in  colour)  it  is  replaced 
by  the  second  tower ;  a  new  one  is  put  in  place  of  the  latter,  and  the 
supply  of  gas  taken  from  this. 

Discussion. 

The  President  asked  how  the  method  compared  with  the  known 
laboratory  process  of  preparing  hydrogen  sulphide  by  heating  sulphur 
with  certain  hydrocarbons  such  as  solid  paraffin. 

Mr.  Wilson  stated  that  he  had  not  compared  the  two  methods. 


*222.  '*The  affinity  constants  of  aminocarboxylic  and  amino- 
sulphonic  acids  as  determined  by  the  aid  of  methyl-orange." 
By  Victor  Herbert  Veley. 

The  method  of  determining  the  affinity  constants  of  acids  by  means 
of  a  very  dilute  methyl-orange  solution  and  a  tintometer  described  in 
a  former  paper  (Zelt.  physikal.  Chem.,  1906,  57,  147),  as  applied  to  the 
carboxylic  acids  and  certain  chloi'o-  and  hydroxy-derivatives,  has  been 
extended  to  the  aminocarboxylic  and  aminosulphonic  acids.  It  is 
shown  that  the  same  general  mathematical  expressions  hold  good, 
namely,  those  of  straight  lines  y  =  kxovy  =  kx-h,  or  logarithmic 
curves  \ogy  =  \ogk  +  aloga. 

Acids  which  show  irregularities  in  the  Ostwald  electric  conductivity 
expression   <f>{k)  =  a^l{l  -  a}V.(a  =  (ij/Xtyry)    likewise    show   similar   irre- ' 
gularities  in  the  methyl-orange  method. 

The  aliphatic  aminocarboxylic  acids  act  as  neutral  substances,  but 
their  hydrochlorides  as  hydrochloric  acid  only,  hydrolysis  being  nearly 
complete  at  the  degree  of  dilution  used. 

The  special  cases  of  asparaginic  acid,  as  possessing  a  higher  affinity 
factor  than  succinic  acid,  and  of  cacodylic  acid,  as  allied  to  amphoteric 
electrolytes,  have  been  investigated. 

The   aminobenzoic   acids  show   a   distinct   acid  function,   and   the 
results  obtained  are  in  a  similar  arithmetical  ratio  to  those  deduced  by 
Winkelblech  (at  a  different  degree  of  dilution)  by  the  electric  con- 
i^ctivity  method. 

The  two  aminobenzenesulphonic  acids  studied,  namely,  sulphanilic 
(1:4)  and  metanilic  (1:3)  acids  are  remarkable  in  that  the  latter 
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conforms  to  the  straight  line,  but  the  formex'  to  the  logarithmic 
expression. 

The  introduction  of  a  second  sulphonic  grouping  diminishes  rather 
than  increases  the  acid  function. 

A  study  of  the  naphthylamine  mono-  and  di-sulphonic  acids  (eighteen 
in  number)  affords  examples  of  steric  "  furthei'ance  "  as  regards  the 
positions  2  and  7  relative  to  1,  and  of  steric  hindrance  as  regards  the 
position  8  relative  to  all  other  positions. 

Discussion. 

Dr.  Cain  suggested  that,  as  the  l-naphthylamine-8-sulphonic  acid 
exhibited  the  phenomenon  of  *'  steric  hindrance  "  and  the  1-naphthyl- 
amine-2-sulphonic  acid  that  of  "  steric  furtherance,"  it  would  be  of 
interest  to  know  the  behaviour  of  the  l-naphthylamine-4-sulphonic 
acid,  particularly  as  this  underwent  molecular  change  into  the  1  :  2-acid 
by  the  action  of  heat. 

Dr.  Hewitt  asked  if  there  was  any  definite  stage  between  the 
colour  of  methyl-orange  in  alkaline  and  in  acid  solution.  He  had 
himself  compared  the  absorptions  of  methyl-orange  and  butter-yellow, 
and  found  that  the  solutions  of  dimethylaminoazobenzene  and  sodium 
dimethylaminoazobenzenesulphonate  on  the  one  hand,  and  the  salts  of 
butter-yellow  and  acidified  solutions  of  methyl-orange  on  the  other 
gave  practically  identical  absorption  spectra.  Any  intermediate 
coloration  between  that  of  the  free  sulphonic  acid  and  its  sodium  salt 
might  be  explained  by  partial  neutralisation,  and  this  opinion  is 
confirmed  by  the  fact  that  dimethylaminoazobenzenesulphonic  acid  in 
solution  gives  pmctically  the  same  absorption  as  solutions  of  methyl - 
orange  with  an  excess  of  mineral  acid.  The  supposed  free  acid 
of  methyl-orange  would  thus  appear  to  be  an  internal  salt. 

The  Pkesident  asked  whether  special  precautions  had  been  taken 
to  ensure  the  purity  of  the  naphthylaminesulphonic  acids  used  by  the 
author,  since  the  technical  preparations  supplied  were  professedly 
impure  from  the  chemical  i)oint  of  view,  and  the  difficulty  of  obtaining 
homogeneous  products  from  mixtures  of  isomerides  was  often  very 
great.  With  respect  to  the  question  of  the  proximity  of  position  8  as 
compared  with  position  2  relatively  to  position  1  in  the  naphthalene 
ring,  he  did  not  think  that  enough  was  known  about  the  actual 
configunition  of  the  atoms  in  the  molecule  to  enable  any  dogmatic 
statement  to  be  made. 

Dr.  Veley,  in  reply,  said  that  it  would  be  unwise  to  express 
any  dogmatic  views  as  to  the  relative  contiguity  of  substituent 
groupings  in  the  naphthalene  nucleus.  As  regards  the  position  4, 
a   difficulty   had   arisen  on  account  of  tlie  sparing  solubility  of  the 
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l-naphtliylamine-4-sulphonic  acid.  The  acids  had  been  purified 
previous  to  use  by  recrystallisatioa  or  otherwise.  He  felt  some 
hesitation  in  discussing  the  actual  composition  of  the  yellow,  orange- 
red,  and  red  shades  of  methyl-orange,  but  it  was  clear  that  the 
last  was  the  result  of  some  more  profound  chemical  change.  In  any 
case  the  hypothesis  of  migratory  ions  appeared  to  be  too  speculative. 

*223.  "Contributions  to  the  study  of  the  calcium  phosphates.  I. 
The  hydrates  of  the  calcium  hydrogen  orthophosphates."  By 
Henry  Bassett,  jun. 

Altliough  numerous  hydrates  of  dicalcium  phosphate  have  been 
mentioned  in  the  chemical  literature,  the  author's  experiments  show 
that,  iu  all  probability,  dicalcium  phosphate  can  only  form  one  hydrate, 
namely,  the  dihydrate. 

The  experiments  also  allow  of  some  conclusions  being  drawn  as  to 
the  position  of  certain  of  the  quintuple  points  on  the  space  model  of 
the  three-component  system,  CaO — PgOj — HgO. 

There  are  indications  that  the  point  at  which  the  phases  present  are 
CaHPO^,2H20;  CaHPO^ ;  solid  solution  (see  the  papers  by  Cameron 
aud  Seidell  in  J.  Amer.  Chem.  Soc,  1905,  27,  1503,  and  Cameron  and 
Bell,  J.  Amer.  Cfiem.  Soc,  1905,  27,  1513);  liquid  solution  and  vapour 
lies  at  about  80°  ;  whilst  the  point  at  which  the  phases  CaH^(PO^)2,H.20  ; 
CaHP04,2H.,0;  CaHPO^  ;  liquid  solution  and  vapour  can  coexist  lies 
at  about  30*^. 

The  monocalcium  phosphate  has  also  been  studied,  and  it  has  been 
found  possible  to  prepare  the  crystallised  anhydrous  salt.  This  com- 
pound can  be  obtained  in  long,  bright  prisms  by  crystallisation 
at  1G0°  of  a  solution  of  calcium  carbonate  in  orthophosphoric  acid 
if  the  ratio  of  PgOg/CaO  in  the  solution  is  sufficiently  large.  The 
best  value  for  this  ratio  was  found  to  be  -i-Q.  if  it  is  less  than  3*0,  then, 
even  at  160'^,  the  monocalcium  phosphate  monohjdrate  crystallises 
out. 

*224.  ''Contributions  to  the  study  of  the  calcium  phosphates.  II. 
The  action  of  ammonia  gas  on  the  calcium  hydrogen  ortho- 
phosphates."     By  Henry  Bassett,  jun. 

It  was  found  that  under  certain  conditions  when  the  acid  calcium 
phosphates  were  treated  with  ammonia  gas,  absorption  of  the  latter 
took  place.  The  cause  of  this  and  the  reactions  occurring  have  been 
investigated  with  the  following  results  : 

CaHPO^  does  not  absorb  ammonia  either  at  the  ordinary  temperature 
or  at  100^ 

CaHPO^,2HoO  does  not  absorb  ammonia  at  the  ordinary  tempera- 
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ture,  but  if  heated  in  the  gas  to  100°,  vigorous  absorption  takes  place 
with  formation  of  a  mixture  of  tricalcium-  and  ammonium  phosphates 
according  to  the  equation  : 

3CaHP04,2H20  +  2NH3  =  Ca^CPO;).^  +  Q!slI^)^U.VO^  +  GHgO. 

When  CaHP04,2H20  is  heated,  it  would  seem  that  at  a  temperature 
of  about  80°,  one  of  the  quintuple  points  of  the  system  CaO  -  Pg^s  ~  HoO 
is  reached.  At  this  temperature  the  dihydi'ate  breaks  up  into  a 
mixture  of  CaHP04,Ca3(P04)2  and  solution,  and  it  is  in  this  solution 
that  the  above  reaction  with  ammonia  takes  place. 

CaH4(P04)2  absorbs  ammonia  very  slowly  at  the  ordinary  tem- 
perature, but  rapidly  at  100°  with  formation  of  the  compound 
Ca(NH4)2H2(P04)2.  This  compound  is  not  stable  in  presence  of 
water,  which  at  once  decomposes  it  into  CaHPO^  and  (NH4)2HP04. 
This  explains  why,  when  CaH4(P04)2H20  reacts  with  ammonia  ga«, 
a  mixture  of  CaHPO^,  Ca3(P04)o,  and  (NH4)2HP04  is  formed. 

The  commencement  of  the  ammonia  absorption  by  the 
CaH4(P04)2,H20,  is  probably  due  to  formation  of  the  above  calcium 
ammonium  phosphate.  This,  however,  liberates  water  of  crystallisa- 
tion, which  at  once  forms  some  solution  in  which  the  reaction  proceeds. 
Although  this  reaction  first  leads  to  the  foi'mation  of  CaHPO^,  this 
can  further  react  with  ammonia  as  long  as  any  solution  is  present. 

It  is  to  this  further  reaction  that  the  presence  of  Ca3(P04)2  in  the 
final  product  is  due. 

Discussion. 

Dr.  Veley  asked  if  the  author  had  dried  the  ammonia  gas,  and  if 
the  phosphates  experimented  upon  were  quite  free  from  traces  of 
adherent  moisture.  It  appeared  that  the  subsequent  solution  in 
water  of  the  products  obtained  introduced  a  very  essential  disturbing 
factor. 

Dr.  Bassett,  in  reply,  said  that  the  ammonia  used  had  been  dried  by 
passing  over  solid  caustic  soda  and  sodium  wire,  but,  of  course,  such 
ammonia  was  not  absolutely  dry.  The  calcium  phosphates  used  in  the 
experiments  were  also  as  free  from  adherent  moisture  as  was  possible 
without  extreme  precautions.  With  regard  to  the  examination  of  the 
reaction  protlucts  by  treatment  with  water,  the  author  realised  the 
dangers  of  the  method  and  the  possibility  of  reactions  occurring  during 
this  treatment.  The  method  had,  however,  been  employed  as  being 
the  only  one  which  would  enable  one  to  distinguish  between,  for  in- 
Ktance,  a  mixture  of  Ca3(rO.,)  and  (NH,),^1IP0,,  and  a  compound 
Ca(NH^)P04,  and  he  considered  that  the  dilliculty  caused  by  possible 
rooctions  during  the  extraction  with  water  had  been  satisfactorily 
overcome  in  each  particular  case  in  the  manner  described  in  the  paper. 
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*225.  "Relation  between  chemical  constitution  and  physiological 
action  in  the  tropeines."  By  Hooper  Albert  Dickinson  Jowett 
and  Frank  Lee  Pyman. 

Reference  was  made  to  Ladenburg's  generalisation,  according  to 
which  a  tropeine  in  order  to  possess  mydriatic  action  must  contain  a 
benzene  nucleus  and  a  fatty  hydroxyl  in  the  side  chain  containing 
the  carboxyl  group.,  and  also  to  a  riecent  paper  by  Jowetb  and  Hann 
(Trans.,  190G,  89,  357),  in  which  it  was  stated  that  terebyl-  and 
phthalidecarboxyl-tropeines,  which  are  lactones,  and  do  not  contain 
fatty  hydroxyl  groups,  produce,  nevertheless,  marked  dilatation  of  the 
pupil,  and  lose  their  physiological  activity  when  converted  into  the  corre- 
sponding hydroxy-acids. 

The  authors  have  prepared  the  lactone  of  o-carhoxyphenylglyceryl' 
tropeine,  expecting  to  find  it  very  active  physiologically,  since  it  is  not 
only  a  lactone,  but  also  conforms  to  Ladenburg's  generalisation, 
isocoumarincarboxi/ltrojieine  which  results  on  heating  the  above,  and 
certain  alkyl  bromides  of  these  tropeines  and  of  homatropine. 

The  physiological  examination  showed  that  these  tropeines  are  only 
slightly  mydriatic,  and  that  their  physiological  activity  is  lost  when 
they  are  converted  into  the  corresponding  hydroxy-acids.  The  authors 
conclude  that  Ladenburg's  generalisation  cannot  be  maintained  since 
it  does  not  hold  good  either  in  the  case  of  terebyltropeine  or  of  the 
lactone  of  o-carboxyphenylglyceryltropeine,  but  that  the  difference  in 
activity  between  a  lactone  and  its  corresponding  hydroxy-acid 
possesses  important  physiological  significance, 

226.  "Some  derivatives  of  salicylic  acid." 
By  Hooper  Albert  Dickinson  Jowett  and  Frank  Lee  Pyman. 

In  the  course  of  the  production  of  some  derivatives  of  salicylic  acid 
which  might  possibly  find  application  in  medicine,  cinnamoylsalicylic 
acid,  its  methyl  and  ethyl  esters,  and  quinine  salt,  and  also  3  : 5-dichloro- 
acetylsalicylic  acid  were  prepared  and  characterised. 

Cinnamoylaalicylic  Acid,  C0.^H-CcH4-0-C0-CH:CHPh. 

Ten  grams  of  salicylic  acid  and  12  grams  of  cinnamoyl  chloi'ide 
were  heated  together  on  a  water-bath  during  three-and-a-half  hours. 
The  end  of  the  reaction  was  indicated  by  the  mixture  becoming  quite 
solid.  After  two  recrystallisations  from  benzene,  cinnamoylsalicylic  acid 
was  obtained  in  a  pure  state,  and  in  quantity  amounting  to  48  per  cent. 
of  the  theoretical  yield  ;  it  crystallises  from  benzene  in  needles  melting 


318 

at  155°:  is  very  readily  soluble  in  alcohol  or  ether,  sparingly  so  in 
chloroform  or  benzene,  and  almost  insoluble  in  water : 

0-2409  gave  0-6316  COj  and  0-0981  H^O.     C  =  71-5  ;  H  =  4-5. 
CjgHjgO^  requires  C  =  71*6  ;  H  =  4*5  per  cent. 

The  Quinine  Salt,  CjgHjgO^jCgoHj^OgNg,  crystallises  from  alcohol  in 
needles  which  melt  at  169°.  It  is  almost  insoluble  in  water  or  cold 
alcohol : 

0-2151  gave  0-5729  CO.,  and  01208  HgO.     0=725  ;  H  =  6-2. 
CigHjjO^.CgoHo^O.^N,  requires  0  =  72-9;  H  =  6-l  per  cent. 

The  Methyl  Ester  was  prepared  by  the  condensation  of  molecular 
quantities  of  cinnamoyl  chloride  and  methyl  salicylate  by  means  of 
anhydrous  potassium  carbonate.  The  product  was  purified  by  first 
treating  with  hot  water,  dissolving  in  chloroform,  drying  this  solution, 
and  mixing  the  oil  which  resulted  after  the  removal  of  the  solvent 
with  light  petroleum.  On  then  recrystallising  from  alcohol,  the  pui'e 
ester  was  obtained  in  large,  tabular  crystals  melting  at  71°  and  in  an 
amount  equal  to  63  per  cent,  of  the  theoretical  yield  : 

0-2320  gave  0-6144  COo  and  0-1049  HgO.     0  =  72-2;  H  =  50. 
CjyHj^O^  requires  0  =■  72-3  ;  H  =  50  per  cent. 

The  Ethyl  Ester,  obtained  in  an  analogous  manner,  crystallises  from 
alcohol  in  fine  needles  melting  at  66 — 67°  : 

0-2433  gave  0-6476  COg  and  01 182  HgO.     0  =  726  ;  H  =  5-4. 
CjgHigO^  requires  0  =  729;  H  =  5-4  per  cent. 

3  :  b-DichloroacetyUalicylic  Acid,  CgHgO^Olj. 

This  substance  was  prepared  by  the  acetylation  of  3  :  5-dichloro- 
salicylic  acid  with  acetic  anhydride  and  sodium  acetate.  It  crystallises 
from  benzene  in  needles  melting  at  159°  : 

0-3350  gave  05328  OOj  and  00732  HjO.     0  =  434  ;  H  =  2-4. 
0-2060    „     0-2358  AgOl.     01  =  28-3. 

OoHaO^Cl,  requires  0  =  434  ;  H  =  24  ;  01  =  28-5  i)er  cent. 


227.  "The  addition  of  bromine  to  cinnamic  acid  and  its  esters. 
Preliminary  notice."  By  John  Joseph  Sudborough  and  John 
Thomas. 

The  appearance  of  a  communication  from  W.  Herz  and  Bruno 
MyliuH  in  the  last  number  of  the  lierichte  (190(5,  39,  3816)  on  the 
velocity  of  the  addition  of  bromine  to  cinnamic  acid  induces  us  to  give 
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a  preliminary  account  of  experiments  made  by  us  on  the  same  subject. 
All  our  experiments  were  conducted  in  pure  dry  carbon  tetra- 
chloride at  15°.  The  bromine  used  was  the  commercial  product  dried 
with  sulphuric  acid.  We  find  tliat  the  velocity  varies  enormously 
according  as  the  reaction  proceeds  in  the  dark  or  in  daylight. 

The  following  numbers  calculated  by  means  of  the  equation  for  a 
bimolecular  reaction,  when  molecular  proportions  of  bromine  and  of 
cinnamic  acid,  namely,  some  0"0333  mol.  per  litre,  are  used,  show  this 
clearly. 

Cinnamic  Acid.—K  (in  dark).  Series  1  :  0-0054,  0-0044,  0-0066, 
0-010,  0-013.    Series  2  :  00072,  00074,  00066,  0-012. 

K  (in  diffused  daylight).  Series  1  :  0-28,  0-33,  0-36,  033. 
Series  2  :  0-41,  0-37,  0-31,  034,  0-30,  0.31. 

Similar  results  have  been  obtained  when  the  methyl  and  ethyl 
esters  are  used. 

Meth7/l  ester.— K  (in  dark).  Series.l  :  0-0058,  00060, 0-0058,  0-0089, 
O0089,  0-0081.  Series  2:  0-0047,*  0-0047,  0-0039,  0-0062,  0-0089, 
O-0071.     Series  3  :  00049,  0*0091,  00071,  0-0079,  0-0095. 

iJthyl  ester.— K  (in  dark).     Series  1  :  00085,  00074,  0-0077,  O'OIO, 
0-011,  0012.     Series  2  :    00071,  0-0074,  00053,  00076,  0012,  0010 
iSeries  3  :   00044,  0-0048,  00050,  0-0050,  0*0049. 

(In  diffused  daylight)  0-29,  0-25,  0-25,  030.  (In  sunlight)  185, 
1-70,  1-60,  1-29,  1-62,  1-49. 

The  velocity  constant  with  crotonic  acid  is  smaller  than  with 
cinnamic  acid. 

Crotonic  acid  (in  dark)  K  =  0-00096,  000094,  000069,  000101. 

All  the  experiments  were  made  in  glass-stoppered  bottles,  not  in 
sealed  tubes  ;  those  conducted  in  the  dark  were  in  amber-brown  coloured, 
the  others  in  colourless  bottles. 

We  wish  to  extend  the  work  in  the  direction  of  studying  the  effect 
of  the  introduction  of  various  substituents  into  the  crotonic  and 
cinnamic  acid  molecules. 


228.  '<  The  optical  and  magneto-optical  influence  of  ethenoid  Unkings 
attached  to  contiguous  carbon  atoms."    By  Julius  Wilhelm  Briihl. 

It  has  been  found  by  Sir  W.  H.  Perkin  that  limonene  and  dipentene 
(1),  and  A^  """-jo-menthadiene  (II). 

(I.)  (II.) 

exhibit  a  remarkable  difference  in  magnetic  rotation,  the  values  of  (II) 
being  much  higher  than  those  of  (I).     The  author  showed  that  this  is 
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due  to  the  presence  of  two  double  linkings  in  the  position  -0!C*C'C~ 
in  the  molecule  of  A'-^'^*-p-menthadiene. 


229.  "  A  difficulty  in  the  theory  of  valency  of  W.   Barlow  and 
W.  J.  Pope."    By  David  Leonard  Chapman. 

In  the  last  number  of  the  Transactions  (p.  1675),  "\V.  Barlow 
and  W.  J.  Pope  claim  to  have  demonstrated  that  the  doctrine 
of  valency  follows  as  a  necessary  consequence  of  certain  simple 
assumptions  as  to  the  nature  and  mode  of  packing  of  the  atoms. 
The  consequences  of  the  theory  have  not  as  yet  been  fully  worked  out ;. 
for  the  pi'esent,  therefore,  it  will  be  best  to  restrict  any  remark.s  to  an 
examination  of  the  premisses.  An  analysis  of  these  has  disclosed  a 
diflBculty  which  appears  to  be  of  importance  and  to  necessitate  some 
modification  of  the  fundamental  assumptions. 

In  the  paper  in  question  the  following  is  laid  down  as  the  first 
geometrical  property  of  spheres  :  "  If  in  a  close- packed  assemblage  of 
spheres,  single  spheres  or  groups  of  two  or  more,  selected  homogeneously, 
are  replaced  homogeneously  by  other  groups  of  spheres  in  such  a  way 
that  the  resulting  assemblage  is  close-packed  without  resorting  to 
remarshalling,  the  replacing  group  is  of  practically  the  same  relative 
magnitude  as]  the  group  replaced,  and  possesses  the  same  fundamental 
valency"  {Trans.,  p.  1724). 

A  second  geometrical  property  is  stated  thus :  "  If  a  sphere  of 
volume  m  (an  atom  of  valency  m)  is  replaced  by  one  of  volume  m  +  n 
(valency  in  +  n)  one  or  more  additional  spheres  (atoms)  having  the 
total  volume  n  (valency  n)  must  be  simultaneously  insex'ted  in  order 
that  the  clo.se-packing  may  be  re-establit^hed  without  remarshalling  " 
(Trans.,  p.  1729—1730). 

It  is  declared  that  from  these  propositions  the  law  of  the  equivalence 
of  elements  and  compound  radicles  can  be  immediately  deduced,  and 
the  fact  that  an  element  of  fundamental  valency  m  can  function  as  one 
of  valency  m  +  2n  is  said  to  receive  by  means  of  them  a  rational 
explanation. 

It  will  now  be  shown  that  different  results  can  be  deduced  from  the 
propositions  in  (question.  Consider  a  dose-packed  homogeneous 
assemblage,  the  similar  parts  of  which  are  built  up  of  spheres  of  the 
relative  volumes 

2»i,,  2w, 2nn,  2; 

where  w„  n.^,  ice,  are  whole  numbers. 

Replace  the  8plioro  of  volume  2  by  two  spheres  each  of  volume  1. 
According  to  the  goomotricnl  property  of  spheres  formulated  first  above, 
this  can  be  done  without  roniar.shalling  being  involved.     Now  replace 
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one  of  the  spheres  of  volume  1  by  two  spheres  of  respective  volumes  2 
and  1,  and  finally  replace  the  two  spheres  of  unit  volume  by  a  single 
sphere  of  volume  2.  The  original  system  has  now  been  converted  into 
one  composed  of  spheres  of  volumes  represented  by  the  numbers 

2wi,  2?i2 2w,„  2;_2 

without  remarshalling,  and  by  three  substitutions  in  two  of  which  the 
first  geometrical  pi-operty  and  in  one  of  which  the  second  geometrical 
property  have  been  assumed  to  hold. 

Now  we  are  not  concerned  with  the  absolute  dimensions  of  the 
system,  and  therefore  the  initial  group  of  spheres  can  be  regardetl  a& 
consisting  of  spheres  of  the  volumes 

Wj,  7J._, Tin,  1, 

and  the  final  group  of  spheres  can  be  regarded  as  consisting  of  spheres 
of  the  volumes 

n^  Wo w„,  1,  1, 

the  marshalling  being  the  same  in  both  cases. 

Therefore  two  spheres  of  volume  1  can  function  as  one  sphere  of 
volume  1.  By  similar  reasoning  it  can  be  shown  that  a  sphere  of 
volume  2  can  function  as  a  sphere  of  volume  1,  and  in  general  that  a 
sphere  of  any  size  can  replace  any  other  without  any  resort  to  re- 
marshalling  being  necessary. 

From  the  foregoing  argument  it  would  appear  that  the  two  proposi- 
tions quoted  above  cannot  be  used  alone  (in  their  present  unqualified 
form  at  any  rate)  to  demonstrate  that  valency  is  a  simple  volume 
relation.  A  formal  statement,  from  the  authors,  of  the  restrictions  to 
be  put  upon  their  use  would  be  of  value. 


230.  '•  On  the  more  exact  determination  of  the  densities  of  crystals." 
By  the  Earl  of  Berkeley. 

A  conical  pyknometer  with  thermometer  stopper  and  graduated  side 
tube  is  used,  and  instead  of  filling  to  a  mark,  the  author  relies  on  the 
evaporation  of  the  liquid  (round  the  neck)  to  bring  the  level  in  the 
capillary  side-tube  within  the  graduations, 

The  liquid  used  is  carbon  tetrachloride,  and  care  is  taken  that  the 
temperature  of  the  balance  case  varies  but  little  while  the  pyknometer 
is  being  weighed. 

The  air  adhering  to  the  crystals  is  expelled  by  causing  a  current  of 
carbon  tetrachloride  vapour  to  pass  over  them  when  in  an  exhausted 
vessel,  and  the  pyknometer  is  filled  while  still  in  this  vacuous  space. 
A  desiccator  was  described  whereby  hygroscopic  salts  may  be  dried  in 


322 

a.  current  of  hot  air,  and  the  pyknometer  filled  in  a  vacuum.  Results 
for  the  density  of  quartz,  barytes,  and  potassium  carbonate  were  given. 
The  maximum  difference  between  any  two  observations  out  of  eleven 
■on  quartz,  and  out  of  nine  on  barytes,  is  0*02  per  cent.  The 
experiments  on  potassium  carbonate  do  not  agree  so  closely. 

231.  "A  relation  between  the  volumes  of  the  atoms  of  certain 
compounds  at  the  melting  points  and  their  valencies. 
Interpretation  by  means  of  the  Barlow-Pope  theory."  By 
Gervaise   Le  Bas. 

The  molecular  volumes  of  complex  paraffins  and  alcohols  can  be 
calculated  very  exactly  by  means  of  the  formula : 

M.  v..  of  a,Ho„+o  =  (6n  +  2)S  =  6yiS  +  2S, 

where  S  is  a  constant  which  has  an  average  value  of  2*970  and  is 
■called  the  unit-stere.  It  is  a  measure  of  the  volume  of  hydrogen. 
Carbon,  in  accordance  with  its  valency,  is  equal  to  4S.  The  value  of 
>S  is  also  obtained  by  dividing  the  difference  for  CHg  by  6.  The 
numbers  obtained  in  this  way  confirm  the  previous  values. 

Certain  alcohols  up  to  heptadecyl  carbinol,  CjgHg-OH,  have  also  been 
studied  and  their  volumes  are  calculated  by  means  of  the  expression 

M.  V.  of  ChHjh+iOH  =  (6»  +  4)S  =  6«S  +  4S, 

6  having  the  same  value  as  in  the  former  series.  Oxygen  is  thus 
found  to  have  a  volume  equal  to  2S  in  accordance  with  its  valency- 
number. 

These  re.sults  were  discussed  in  the  light  of  the  Barlow-Pope  theory 
{2'rans.,  1906,  80,  1675). 

232.  *'The  action  of  acid  chlorides  on  thioureas." 
By  Augustus  Edward  Dixon  aad  John  Hawthorne. 

In  former  communications  it  has  been  shown  that  alkyl  and  aryl 
chlorocarbonates  unite  with  thiourea,  forming  the  hydrochlorides  of 
ba.sic  derivatives,  or  psoudo-thioureas,  NH2*C(NH)'S*C0.,'R  j  it  is 
now  established  that  Claus'  compound  of  thiourea  and  acetyl  chloride 
(Her.,  1875,  8,  42)  is  similarly  constituted. 

Acetyl  chlori<le  unites  spontaneously  witli  ujonosubstituted  aryl- 
thioureas,  yiolding  compoiiuds  of  the  form 

ArNH-C(NH)-S-COMe,HCl ; 
from    tlioso  the  corresponding  picrates  may  be  prepared.     Ou  with- 
drawing   tlie   combined    hydrochloric   acid  by    calcium   carbonate   or 
Hodium   ethoxide,  the  odour  of  thioacetic  acul    becomes  perceptible  ; 
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hence  the  base  is  probably  liberated  and  then  hydrolysed  to  a  slight 
extent.  Nevertheless,  the  product  left  on  evaporation  of  the  solution 
is  not  the  free  base,  but  an  isomeride,  the  acetyl  group  having 
migrated  from  the  sulphur  to  a  nitrogen -atom,  so  as  to  yield 

AcArN-CS-NHj. 
The  latter  compound  is  known  to  change  readily,  by  migration  of 
it?  acyl  group,  into  another  isomeride,  namely,  the  symmetrical 
AcNH'CS'NHAr :  it  appears,  therefore,  that  by  this  series  of 
transfers  the  acetyl  group  may  be  passed,  in  a  given  thiourea  molecule,- 
from  point  to  point,  until  it  has  occupied,  in  succession,  every  position 
of  attachment  which  a  substituting  group  can  assume.  If  the 
hydrogen  chloride  is  eliminated  by  heat  alone,  the  symmetrical  or 
o6-thiocarbamide  is  produced ;  in  like  manner,  Clans'  compound 
yields  acetylthiourea. 

Benzoyl  chloride  behaves  with  thiourea  and  its  aryl  monosubsti- 
tution  derivatives  similarly  to  acetyl  chloride  ;  both  chlorides  unite 
with  a6-aryl  disubstituted  thiocarbamides  to  form  molecular  additive 
products,  the  constitution  of  which  has  not  yet  been  determined. 

Disubstituted  carbamic  chlorides  unite  with  thiourea,  forming 
haloid  salts ;  the  corresponding  nitrates  and  picrates  are  sparingly 
soluble  in  watex\ 

Organic  acid  chlorides  do  not  appear  to  combine  with  thioureas 
which  already  contain  an  acidic  group. 

233.  "  3-Hydroxyphthalic  and  3-methoxyphthaIic  acids  and  their 
derivatives."  By  William  Henry  Bentley,  Rona  Robinson,  and 
Charles  Weizmann. 

An  account  wais  given  of  the  preparation  of  3-methoxyphthalic  acid 
by  the  oxidation  of  1  : 5-methoxynaphthol  with  alkaline  permanganate^ 
and  of  3 -hydroxy phthalic  acid  by  fusion  of  3-methoxyphthalic  acid  with 
caustic  potash.     A  number  of  derivatives  of  each  acid  were  described^ 

234.  "  4-Hydroxyphthalic  and  4  methoxyphthalic  acids." 
By  William  Henry  Bentley  and  Charles  Weizmann. 

The  preparation  of  pure  4-hydroxyphthalic  acid  (m.p.  205*^)  from 
sulphophthalic  acid  by  fusion  with  caustic  potash  was  described, 
together  with  a  number  of  derivatives  of  this  acid. 
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235.  "Derivatives   of  Naphthacenequinone."      By  William   Henry 
Bentley,  Arthur  Friedl,  Frederick  Thomas,  and  Charles  Weizmann. 

This  paper  is  a  fifth  contribution  to  the  Chemistry  of  naphthacene- 
quinone (compare  Diechler  and  Weizmann,  Orchardson  and  Weizmann, 
Ber.,  1903,  36,  547,  719,  2326;  Trans.,  1906,  89,  116),  and  contains 
a  description  of  the  preparation  and  pi'operties  of  a  large  number  of 
new  hydroxy-  and  aminohydroxy-derivatives  of  this  series. 

236.  "  Dithioxanthoxalanil  (Preliminary  note)." 
By  Siegfried  Ruhemann. 

ThioacetanUide  reacts  with  ethyl  oxalate  in  the  presence  of  sodium 
ethoxide  to  yield  a  compound  similar  to  those  which  are  formed  from 
acetanilide  and  its  homologues  (Ruhemann,  Trans.,  1906,  89,  1236; 
Proc.,  1906,  22,  284). 

DithioxanthoxcdanU,      PhN<^        i ?_i ^NPh,      crystallises 

from  glacial  acetic  acid  in  brown  needles  which  decompose  at  about 
235°.  It  differs  from  xanthoxalanil  inasmuch  as  it  is  more  stable 
towards  caustic  potash.  The  dilute  alkali,  or  sodium  carbonate, 
dissolves    it   on    warming   and   transforms   it    into    its    tautomeride, 

PhN<^    rrt    n n     nos^^^^^'  which   crystallises  from   alcohol  in 

red  needles  decomposing  at  195°,  and  is  soluble  in  cold  sodium 
carbonate.  On  boiling  with  caustic  potash  (10  to  15  per  cent.)  one 
atom  of  sulphur  is  removed  as  hydrogen  sulphide,  and  replaced  by 
oxygen ;  the  compound,  thioxanthoxalanii,  which  is  thus  formed, 
crystallises  from  alcohol  in  shiny,  orange  plates  which  decompose  at 
216 — 218°,  and  are  soluble  in  sodium  carbonate.  The  constitution  of 
this  substance  is  either 


Pi,xr/^(^H)-9^  9^'CO^VPV 


it   is   only  decomposed  by   being   heated    with   concentrated   caustic 
potash  (60  to  70  per  cent.),  when  oxalic  acid  and  aniline  are  formed. 
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ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Roscoe,  Sir  Henry  Enfield.  The  life  and  experiences  of  Sir  Henry 
Enfield  Roscoe,  D.C.L.,  LL.D.,  F.R.S.  Written  by  himself,  pp.  xii  + 
420.     ill.     London  1906.     {Reed.  17/12/06.)  From  the  Author. 

Titherley,  Arthur  W.  A  laboratory  course  of  organic  chemistry, 
including  qualitative  organic  analysis,  pp.  viii  +  235.  ill.  London 
1906.     {Reed.  19/12/06.)  From  the  Author. 

Tschircll,  Alexander.  Die  Harze  und  die  Harzbehiilter  mit 
Einschluss  der  Milchsafte.  Historisch-kritische  und  experimentelle, 
in  Gemeinschaft  mit  zahlreichen  Mitarbeitern  ausgefiihrte  Unter- 
suchungen.  2  Auflage.  2  vols.  pp.  xxii  +  1268.  ill.  Leipzig 
1906.     {Reed.  28/11/09.) 

From  the  Publishers  :  Gebriider  Borntraeger. 

II.  By  Purcfiase. 

Oroth,  Paul  Heinricli.  Chemische  Krystallographie.  Teil  I. 
Elemente.  Anorganische  Verbindungen  ohne  Salzcharakter.  Einfache 
und  complexe  Halogenide,  Cyanide  und  Azide  der  Metalle,  nebst  den 
zugehbrigen  Alkylverbindungen.  pp.  viii  +  626.  Leipzig  1906. 
{Reed.  19/12/06.) 

Post,  Julius.  Chemisch-technische  Analyse.  Handbuch  der  analy- 
tischen  Untersuchungen  zur  Beaufsichtigung  chemiseher  Betriebe. 
3  Auflage.  Bande  I.  i.  und  II.  i.  pp.  180,  208.  ill.  Braunschweig 
1906.     {Reed.  19/12/06.) 

Procter,  Henri/  RicJiardson.  The  principles  of  leather  manufacture 
pp.  xvi  +  512.     ill.     London  1903.     (A'ecd  6/12/06.) 

III.  Pamphlets. 

Blount,  Bertram.  Recent  progress  in  the  cement  industry.  A 
paper  read  before  the  Society  of  Chemical  Industry  on  June  11th, 
1906.     pp.  48. 

White,  Anvericus  Fredefric.  Composition  of  the  waters  of  Rockbridge 
County,  Virginia,  and  their  relation  to  the  geological  formations, 
pp.  38.     Winchester,  Va.  1906. 
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At  the  next  Ordinary  Meeting,  on  Thursday,  January  17th,  1907,. 
the  following  papers  will  be  communicated  : 

''The  relation  between  absorption  spectra  and  optical  rotatory 
power.  Part  I.  The  effect  of  unsaturation  and  stereo-isomerism." 
By  A.  W.  Stewart. 

"Organic  derivatives  of  silicon.  Part  II.  The  synthesis  of 
cW-benzylethylpropylsilicol,  its  sulphonation,  and  the  resolution  of  the 
sulphonic  derivatives  into  optically  active  components."  By  F.  S^ 
Kipping. 
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THE    CHEMICAL    SOCIETY. 

The  Chemical  Society  was  founded  on  February  23rd,  1841,  and  its 
first  General  Meeting  was  held  on  March  30th  of  that  year.  In  1848, 
a  Charter  of  Incorporation  was  granted  to  the  Society  by  the  Crown, 
under  the  conditions  of  which  it  consists  of  Fellows,  Honorary  and 
Foreign  Members,  and  Associates.*  The  Fellows  elect  out  of  their 
own  body  a  Council  consisting  of  a  President,  Vice-Presidents,  a 
Treasurer,  two  Secretaries,  a  Foreign  Secretary,  and  twelve  other 
Fellows,  by  whom  the  business  of  the  Society  is  conducted. 

The  object  of  the  Society,  as  laid  down  in  the  Charter,  is  the 
general  advancement  of  Chemical  Science,  by  the  discussion  and  pub- 
lication of  new  discoveries,  and  the  interchange  of  valuable  informa- 
tion respecting  them. 

A  Candidate  for  election  as  a  Fellow  of  the  Chemical  Society 
must  send  to  the  Secretaries  a  Certificate  subscribed  by  not  less  than 
five  Fellows  of  the  Society,  to  three  at  least  of  whom  he  must  be 
personally  known. f  The  Certificate  will  be  read  at  three  Ordinary 
Meetings  of  the  Society,  and  the  Candidate  will  afterwards  be 
balloted  for.  When  elected,  he  will  receive  notice  thereof  from  the 
Secretaries. 

Each  Fellow  has  the  right  to  be  present  and  to  vote  at  all  Meet- 
ings of  the  Society,  and  to  propose  Candidates  for  admission  into  the 
Society,  and  is  entitled  to  one  copy  of  the  Annual  Publications  so 
long  as  his  Annual  Subscription  be  not  in  arrear.  He  is  also 
entitled  to  the  use  of  the  books  in  the  Society's  Library,  under  such 
restrictions  as  the  Council  may  deem  necessary.  He  has  the 
privilege  of  introducing  to  Ordinary  Meetings  of  the  Society,  two 
visitors,  whose  names  are  entered  in  a  book  kept  for  that  purpose, 
together  with  the  name  of  the  Fellow  introducing  such  visitors. 

When  eUcted,  every  Candidate  previous  to  admission  is  required, 
within  three  months  from  the  date  of  his  election,  to  pay  an  admission 
fee  of  £4,  and  either  his  first  annual  subscription,  or  his  life  composi- 
tion fee  ;  otherwise  his  election  becomes  void.  The  annual  subscription 
to  be  paid  by  Fellows  is  £2.     The  subscriptions  of  Fellows  become  due 

*  No  elections  of  Associates  liave  taken  place  for  many  years. 

t  111  tlie  case  ol  Caudidates  resident  abroad  unable  to  obtain  ihis  number  of 
signatures,  the  Council  have  power  to  accept  a  certilicate  signed  from  personal 
knowledge  by  one  Fellow  of  the  Society,  and  to  recommend  its  presentation  for  ballot. 


on  the  first  day  of  January  of  every  year.  The  life  composition  fee  is 
£30,  excepting  that  Fellows  wlio  have  paid  ten  annua]  subscriptions  pay 
as  life  composition  fee  £20  ;  Fellows  who  have  paid  fifteen  annual  sub- 
scriptions pay  £15  J  Fellows  who  have  paid  twenty  annual  sub- 
scriptions pay  £12 ;  and  Fellows  who  have  paid  twenty-five  annual 
subscriptions  pay  £10. 

If  a  Candidate  be  elected  during  the  month  of  November  or 
December,  he  will  not  be  called  upon  to  pay  any  annual  subscription  for 
the  current  year,  and  will  not  be  entitled  to  receive  the  publications 
of  the  Society  for  that  year. 

Any  Fellow  who  at  the  period  of  the  Annual  General  Meeting  of 
the  Society  in  March  owes  two  annual  subscriptions,  such  subscrip- 
tions having  been  duly  applied  for,  and  no  reason  satisfactory  to  the 
President  and  Council  having  been  assigned  for  their  non-payment, 
shall  cease  to  be  a  Fellow  of  the  Society,  and  his  name  will  be  re- 
moved from  the  Society's  List  accordingly  :  Provided,  nevertheless, 
that  on  a  solicitation  for  re-admission  being  addressed  to  the  Presi- 
dent and  Council  by  a  person  so  circumstanced,  the  case  of  such 
person  will  be  considered  by  the  Council,  who  may,  if  they  see  fit, 
reinstate  him  as  a  Fellow  of  the  Society,  upon  his  paying  the 
arrears  of  his  subscription,  or  a  life  composition  fee. 

PUBLICATIONS  OF  THE  SOCIETY. 
The  following  is  a  list  of  the  Publications  of  the  Society 


Memoirs  and  Proceedings,  1841-1847  (3  Vols.)   ...     . 

tQuarterly  Journal,  1848-62(14  Vols.) 

tJoumal,  1862-1895 

do.        18i'6 — present  date 

t Proceedings,  1885 — present  date 

Annual  Reports  on  the  Progress  of  Chemistry,  Vol.  I 

1904  (bound  in  cloth)  

do.                                do.                      Vol.  II 
Collective  Index,  Vol.  1.      1841-1872 

•  do.         Vol.  II.    1878-1882 

•  do.         Vol.  III.  1883-1892 

•  do.         Vol.  IV.  1893-1902 

Jubilee  Volume,  1891       

Memorial  U-ctures,  1893-1900        

Library  Catalogue,  1886 

do.  1903 

Tables  of  Int«-rnatioual  Atoniic  Weights  (as  recommended 

by  the  International  Atomic  Weights  Com.)... 
t  TheHooiety  rantiotMU)i|ily  cuiii]>lL'tu  hoU  of  those. 

*    l'»«tjivii  l«    ittrii 


Price  per 

Vol. 

Pri. 

.!e  per  Vol. 

to  Fellows. 

t(j 

1  Public. 

£      8. 

d. 

£ 

s. 

d. 

1      0 

0 

1 

10 

0 

1      0 

0 

1 

10 

0 

1   10 

0 

1 

10 

0 

2     0 

0 

2 

0 

0 

7 

6 

7 

6 

4 

6 

4 

6 

4 

6 

4 

6 

4 

0 

4 

0 

10 

0 

15 

0 

l."-) 
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1 

0 

0 

1     0 

0 

1 

10 

0 

6 

0 

6 

0 

7 

G 

7 

6 

1 

0 

1 

0 

2 

6 

2 

6 

Jed 

per  doz. 

;12/. 

per  ] 

Imndred. 

The  Journal,  which  is  issued  monthly,  contains  papers  communicated 
to  the  Society,  Memorial  Lectures  on  the  life  and  work  of  eminent 
Fellows  deceased,  together  with  abstracts  of  all  papers  relating 
to  chemistry  and  closely  connected  branches  of  science  published  in 
other  journals,  British  and  foreign. 

The  Froceedinys  contains  a  short  report  of  the  business  at  each 
meeting,  and  abstracts  of  all  papers  presented  to  the  Society. 
It  is  usually  published  about  seven  days  after  the  meeting.  It 
serves  as  a  medium  of  publication,  not  only  for  the  abstracts  of  papers 
which  subsequently  appear  in  full  in  the  Journal,  but  also  for 
short  papers  and  prelimiuary  communications. 

The  Annual  Keports  on  the  Progress  of  Chemistry  give  an  epitome 
of  the  principal  definite  steps  made  in  the  advancement  of  Chomii^try 
during  the  year, 

COMMUNICATION  OF  PAPERS. 

All  conimunicatious  for  the  Journal  and  for  the  Proceedings  of  the 
Society  should  be  addressed  to  "  The  Secretaries,  Chemical  Society, 
Burlington  House,  W." 

The  Council  have  decided  that  no  communication  shall  be 
included  in  the  list  of  titles  of  papers  to  be  brought  before  a  Meeting 
of  the  Society,  unless  it  is  in  the  hands  of  the  Secretaries  at  least 
three  days  before  the  date  of  the  Meeting.  No  announcement  of 
titles  can  be  made  in  the  Proceedings  until  the  communications  have 
been  received  by  the  Secretaries.  Papers  which,  on  the  rej)ort  of 
referees,  are  deemed  by  the  Council  unsuitable  for  publication  in 
the  Ti-ansactions,  are  deposited  in  the  Society's  Archives.  In  all 
cases,  an  abstract  of  the  paper,  ijot  exceeding  three  hundred  words  in 
length,  should  be  supplied  for  insertion  in  the  Proceedings. 

Communications    which     have    ali'eady    appeared    in    any     foreign 
joui-nal   will   not   be  published    in  the  Society's  Transactions,   unless 
this  course  is  specially  recommended   by  the  Publication  (Committee 
and  this  recommendation  approved  by  the  Council. 
RESEARCH  FUND. 

The  Research  Fund  of  the  Chemical  Society  has  been  established 
for  the  purpose  of  assisting  investigators  by  defraying  the  cost  of 
expensive  materials.  The  Committee  meets  twice  a  year  to  consider 
applications  for  grants,  and  forms  of  application,  duly  filled  up,  must 
be  lodged  with  the  Secretai'ies  before  the  end  of  May  and  November 
in  each  year. 


NAMES  OF  HONOKAEY  AND  FOREIGN  MEMBERS. 


Date  of  Election. 


Jan. 

20, 

1898 

Alay 

18, 

187(3 

May 

18, 

1904 

Feb. 

1. 

1883 

Mar. 

1, 

1860 

Feb. 

2, 

1888 

June 

19, 

1862 

May 

18, 

1904 

May 

18, 

1904 

Jan. 

20, 

1898 

Feb. 

1. 

1883 

June  16, 

1892 

Feb. 

1, 

1883 

Jan. 

20, 

1898 

May 

3, 

1866 

June 

16, 

1892 

Feb. 

2, 

1888 

Jan. 

20, 

1898 

Feb. 

2. 

1888 

Feb. 

2, 

1888 

June 

16, 

1892 

May 

18, 

1904 

NUMBER   NOT   TO   EXCEED   FORTY. 

Arrhenius,  Prof.  Dr.  Svant  August,  Bergsgaten  18,  Stockholm 

Baeyer,  Geh.  Rath  Prof.  Dr.Adolph  von,  F.R.S.,Arcis-str.  1,  Munich 
Becquerel,  Prof.  Antoine  Henri,   LL.D.  (Aberd.),    6,   Rue  Dumont 

d'Urville,  XVI.     Paris 
Bcilstein,  Geh.   Rath  Prof.  Dr.   Fedor,    W.O.,    Stli   line.    No.    17, 

St  Petersburg 
Berthelot,  Prof.  Marcellin,  Membre  de  I'lnstitnt,  F.R.S.,  College  de 

France,  Paris 
Boisbaudran,  Lecoq  de,  Rue  de  Longchamp  113,  Passy,  Paris 

'Cannizzaro,  Prof.  Stanislao,  F.R.S.,  Reale  Universita,  Rome 
Clarke,  Prof.   Frank  Wigglesworth,  LL.D.   (Aberd.),  United  States 

Geological  Survey,  Washington,  D.C.,  U.S.A. 
Curie,  Madame  Marie,  La  Sorbonne,  Paris 
Curtius,  Geh.  Rath  Prof.  Dr.  Tlieodor,  Universitfit,  Heidelberg 

Erlenmeyer,  Prof.  Dr.  Emil,  Aschaffenburg,  Germany 

Fischer,  Geh.  Rath  Prof.  Dr.  Emil,  F.R.S.,  Dorotheenstr.  10,  Berlin 

Fittig,  Prof.  Dr.  Rudolph,  Universitiit,  Strassburg 

Franchimont,  Prof.  Dr.  Antoine  Paul  Nicolas,  Rapenburg  104,  Leydcn 

Gibbs,  Prof.  Wolcott,  M.D.,  Newport,  Rhode  Island,  U.S.A. 
Graebe,    Prof.    Dr.    Carl,   Westendstrasse   28,    Fiankfurt   a.    Main, 
Gemiany 

Hoff,  Prof.  Dr.  Jacobus  Henricus  van't,  F.R.S.,  Lietzenburgerstrasse 
64,  Berlin,  15,  W. 

Kiirner,  Prof.  Wilhelni,  R.  Scuola  superioro  d'agricoltura,  Milan 

Ladenburg,  Geh.    Reg. -Rath    Prof.     Dr.    Albert,    Kaisor  Wilhelm- 

strassc  108,  Broslau 
Undolt,  Geh.  Rath  Prof.  Dr.  Hans,  Albrochtstrasse  14, Berlin,  N.W. 
Lieben,  Prof.  Dr.  Adolph,  Molkorbastoi  f),  Vienna  I. 
Liebermann,    Geh.    Hath   Prof.    Dr.    Carl,   Matthiiikirchstrasse  29, 

Berlin,  W. 


Fnrailny  IjOCluriT,  1K72. 


Date  of  Election. 

Fob.      1,  1883  *Meiideleeflr,  Prof.  Dr.   Dmitri  Ivanovitsch,  F.R.S.,  19,  Zabalkansky, 

St.  Peter.sbur<5 
Jan.    20,  1898  Mcnschutkin,    Prof.     Dr.   Nicolai,    Sosnovka,    Polytechnikum,    St. 

Petersburg 
Jan.    20,  1898  Moissan,  Prof.  Henri,  Rue  Vauquelin  7,  Paris 

May   18,  1904  Morley,  Prof.  Edward  Williams,  West  Hartford,  Conn.,  U.S.A. 

Jan.    20,  1898  tOstwald,  Geh.  Rath  Prof.  Dr.  Wilhelm,  LL.D.(Aberd.),Gro8sbothen, 

Kgr.,  Sachsen 

Jan.    20.  1898  Rcmsen,  Prof.  Ira,  Johns  Hopkins  University,  Baltimore,  U.S.A. 

June  16,  1892  Schiff,  Prof.  Dr.  Hugo,  ViaGino  Capponi  3,  Florence 

June  16,  1892  SchlcBsing,  Prof.  Dr.  Tlieophile,  Institut  Agrouomique,  Paris 

Jan.    20,  1898  Spring,  Prof.  Walthere,  Rue  Beckmann  32,  Liege 

May  18,  1876  Tliomsen,  Prof.  Dr.  Julius,  F.R.S.,  Linderei  13,  Copenhagen 

Jan.    20,  1898  Troost,  Prof.  Louis  Joseph,  Rue  Bonaparte  84,  Paris 

Jan.    20,  1898  Waals,  Prof.  Dr.  Johannes  Diderik  van  der,  T.C,  Hooftstraat  117, 

Amsterdam 

•  Faraday  Lecturer,  1889. 
t  Faraday  Lecturer,  1904. 


FARADAY  LECTURERS. 

1869.  Jean  Baptiste  Andre  Dumas. 

1872.  Stanislao  Cannizzaro. 

1875.  August  Wilhelm  von  Hofmann. 

1879.  Charles  Adolphe  Wurtz. 

1881.  Hermann  Ludwig  Ferdinand  von  Helmholtz. 

1889.  Dmitri  Ivanovitsch  Mendeleett". 

1895.  Lord  Rayleigh. 

1904.  Wilhelm  Ostwald. 


LONQ8TAFF  MEDALLISTS. 

1881.  Thomas  Edward  Thorpe. 

1884.  Cornelius  O'SuUivan. 

1888.  William  Henry  Perkin. 

1891.  Francis  Robert  Japp. 

1894.  Horace  Tabbercr  Brown. 

1897.  William  Ramsay. 
1900.     William  Henry  Perkin,  junr. 
1908.     William  Jackson  Pope. 
1906.     Walter  Noel  Hartley. 


In  order  that  the  List  of  Fellows  may  he  as  nearly  complete  as  possible,  those 
Fellows  whose  names  and  degrees  do  not  a/ppear  in  fxdl  are  requested  to  com- 
municate with  the  Assistant  Secretary.  Inaccuracies  should  be  reported  tvithout 
delay. 

NAMES  OF  FELLOWS. 


II  Denotes  Life  Members. 

Trans.  Denotes  Members  who  have  contributed  Papers  published  ia  the  Society's  Transactions. 
Proc.         ,,  ,,  ,,  ,,  ,,  ,,  ,,  ,,  Proceedings. 

0.  ,,  ,,  ,,  served  un  (Jouucil  of  the  Societ."  ;  V. P.  as  Vice-President; 

S.  as  Secretary  ;   T.   a.s  Treasurer  ;  F.8.   as   Foreign  Secretary ;  P.  as  President. 


Date  of 
Election. 


1903 

Traus. 

1871 

Trans. 

C.  1882-4 

1883 

1890 

1904 

1875 

Traus. 

1905 

1892 

1888 

1877 

Traus. 

1901 

1892 

1896 

1881 

Trans. 

1885 

Traus. 

1885 

1906 

Abell,  Robert  Dunconibe,  D.Sc.  (Wales),  Ph.D.  (Leipzig),  F.I.C., 

University    College    of   South    Wales    and    Mouuiouthshire, 

Cardiff 
Abney,  Sir  William  de  Wiveleslie,  K.C.B.,  Hon.  D.C.L.  (Dun.), 

Hon.   D.Sc.  (Vict.),  Sc.D.  (Dub.),  F.R.S.,  F.I.C.,  Rathmore 

Lodge,  Holton-gardeus-south,  S.W. 
Abraham,  Alfred  Clay,  F.  l.C,  87,  Bold -street,  Liverpool 
IIAbriues,    Gustavus    Anthony,    Sanitary    Commissioner's   Office, 

Gibraltar 
Ackroyd,    John    Prest,    B.Sc.    (Lond.),    116,    Richmond-street, 

Accrington,  Lanes. 
Acworth,  Josepli  John,   Ph.D.    (Erlangen),  F.I.C,  Thornbank, 

Shootup-hill,  Brondesbury,  N.W. 
Adam,  Adam  Lawson  Kelly,  296  Bath-street,  Glasgow. 
Adams,  Arthur,  F.  I. C., Kelvin  House,  Edgbaston-road,  Smethwick 
Adams,  Charles  Mansley,  Albany-buildings,  Lord-street,  South jwrt 
tIAdams,  Matthew  Algernon,  F.R.C.S.  (Eng.),  F.LC,  The  Kulm, 

Bearsted,  near  Maidstone 
Adams,  Ormsby  Gore,  School  of  Mines,  Thames,  Auckland,  New 

Zealand 
Adcock,  Samuel  Robert,  The  St.  Helens  Smelting   Co.,  Atlas- 
court,  St.  Helens,  Lanes. 
Addie,   Robert,   Messrs.    Kennedy   and   Addie,    Norfolk   House, 

Laurence  Pountnev  Hill,  E.C. 
Adeuoy,  Walter  Ernest,  Hon.  D.Sc.  (R.U.I.),  A.R.C.S.L,  F.LC, 

Royal  University  of   Ireland,  Earlsfort- terrace,  Dublin 
Adie,  Richard  Haliburton,  B.Sc.  (Lond.),  M.A.  (Cantab.),  13t5, 

Huntiugdon-road,  Cambridge 
Adriance,  John  Sabine,  Ph.D.,  The   Union  League  Club,  New 

York,  U.S.A. 
Agar,   Shelton   Gottlieb,    Panorama  House,   Guernsey,    Channel 

Islands 
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Date  of 
Election. 

1905  I  Trans. 

1901 

1879 

1893 

1885 
1892 

1902 

1903 


1888 
1886 
1896 
1894 

1901 
1870 

1904 

1894 
1905 

1899 
1899 

1908 

1905 

1885 

1890 


Proc. 


Trans. 
Proc. 


1896 
1900 
190« 
1901  TratiH. 


Church  End, 
"The  Nest," 


FELLOWS    OF    THE    CIHEMICAL    SOCIETY. 

Ahlum,  Charles  Chester,  c/o  Messrs.  G.  W.  I.ord  and  Co.,  Phila- 
delphia, Pa,,  U.S.A. 

Aitken,  Andrew  Charles,  c/o  The  Burma  Oil  Co.,  Ltd.,  Rangoon, 
Burma 

Albright,  George  Stacey,  M.A.    (Cantab.),   Bromesberrow-place, 
Ledbury 

Albuquerque,  John  Pedrozo  d'.   Prof.,  M.A.    (Cantab.),  F.LC, 
Government  Laboratory,  Barbados,  West  Indies 

Alcock,  Frank  Harris,  F.LC,  9,  Broad-street  Corner,  Birmingham 

Alcock,     John     While,     Central      Brewery,     45,     Mott-strect, 
Birmingham 

Alder,     John     Frederick,     28,     Claverly-grove, 
Fiuchley,  N. 

Alderton,   Gilbert   John,   B.Sc.    (Lond.),   F.LC. 
Eglinton-road,  Plumstead,  Kent 

Alexander,  John,  M.A.  (Glas.),  Midfield,  Perth 

Allan,  James  Henry,  45,  Walton-vale,  Liverpool 

Allan,  John,  55,  Northern-grove,  West  Didsbury,  near  Manchester 

Allen,  Frederick  John,  Phoenix  Chemical  Works,  Upper  North- 
street,  Poplar,  E. 

Allen,  Frederick  Thomas,  B.Sc.  (Dun.),32,Currock-terrace,  Carlisle 

Allen,   John,    Phoenix   Chemical    Works,    Upper    North-street, 
Poplar,  E. 

Allen,  William  Harold  Richard,  c/o  Straits  Trading  Co.,  Butter- 
worth,  Penang,  Straits  Settlements 

Allibon,  George  Henry,  19,  Short-strand,  Belfast 

Allison,    James    Albert,    Luchana    Laboratory,    Apartado    45, 
Bilbao,  Spain 

AUworthy,  James  Herbert,  Nevski,  Norwich-road,  Thetford 
IIAllworthy,    Samuel  William,   M.A.,   M.D.,  B.Ch.  (Dub.),  The 
Manor  House,  Antrim-road,  Belfast 

Alton,    William  Lester  St.  Jolin,   A.LC,    Dungarvan,    Putney 
Heath,  S.W. 

Amos,    Arthur,    B.A.    (Cantab.),     South-Eastern    Agricultural 
College,  Wye,  Kent 
IIAmphlett,    Edward  Greenliill,    M.A.    (Oxon.),  3,    Union-place, 
Worthing 

Anderson,     Frederic     Alfred,     B.Sc.     (Lond.),     F.LC,      31a, 
Clanricarde-gardens,  W. 

Anderson,  Herbert,  Royal  Latin  School,  Buckingham 

Anderson,  .Tames  William,  The  Paddock,  Hailing,  near  Rochester 

Anderson,  Robert,  Chcster-road-west,  Sunderland 

Amlerson,   William  Carrick,    M.A.,  D.Sc.    (Glus.),   8,    Windsor- 
quadrant,  Kulvinsido,  Glasgow 
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Date  of 
Election. 

1892 


1905 

1888 
1882 

1870 

1905 
1877 

1898 

1905 

1879 
1903 

1890 
1903 
1884 
1875 
1900 

1903 

1900 

1870 

1905 

1894 
1903 
1900 
1905 
1897 
1901 
1900 

1901 
1899 


Trans. 


Trans, 


Trans. 


Trans. 

Proc. 
Trans. 

Trans. 


Trans. 


Trans. 


Andorson,  William  Sraellie,  Christmas  Island,  c/o  Messrs.  Bous- 

tead  &  Co.,  Singapore,  Straits  Settlements 
Andrews,   Albert   Edward,  St.  Hilda,   20,   Carew-road,  Thornton 

Heath,  S.E. 
Andrews,  Edward  Artliur,  St.  Mary's  Hospital,  Paddington,  W. 
Andrews,  Launcelot  Winchester,  Ph.D.  (Gbttingeu),  3731,  West- 
minster-place, St.  Louis,  Mo.,  U.S.A. 
Andrews,   Thomas,    F.R.S.,    M.Inst.C.E.,    Ravencrag,   Wortley, 

near  Sheffield 
Angel,  Andrea,  M.  A.  (Oxon.),  17,  Banbury-road,  Oxford 
Angell,  John,  F. l.C.,6,  Beacon's-field,  Derby-road,  Withington, 

Manchester 
Annable,  Henry  William  Coupe-,  Tungsten  and  Rare  Metak  Co., 

Ltd.,  Queeu's-road,  Battersea,  S.W. 
Anthony,   Charles,  jun.,   M.Inst.C.E.,    Casilla   de   Correo,    149, 

Bahia  Blanca,  Argentine,  South  America 
|Ai)pleby,  Herbert,  2,  John  Dalton-street,  Manchester 
Appleyard,  George  Henry,  F.I.C.,  Wilmington  Oil  Mills,  151, 

Cleveland-street,  Hull 
Appleyard,  James  Robert,  Royal  Technical  Institute,  Salford 
I  Appleyard,  Percy,  Albany,  Western  Australia 
Archbutt,  Leonard,  F.I.C.,  The  Yews,  Madeley-street,  Derby 
Armistead,  William,  M. B.,  CM.  (Edin.),  Stapleford,  Cambridge 
Armitage,    Francis    Paul,    Colet    House,    Talgarth-road,    West 

Kensington,  W. 
I  Armstrong,   Edward  Frankland,  D.Sc.   (Lond.),  Ph.D.   (Berlin), 

c/o  Messrs.  Huntley  k  Palmer,  Reading 
Armstrong,  Frederick  William,  6,  St.  Thomas 's-terrace.  Wells, 

Somerset 
Armstrong,  Henry  Edward,  Prof.,  LL.D.  (St.  Andrews),  Ph.D. 

(Lips.),     F. R.S.,    55,    Granville-park,  Lewisham,    S.E.,   and 

Central  Technical  College,  Exhibition-road,  S.W. 
Arnaud,    Francis   William   Frederick,    F.I.C.,    The  Town  Hall, 

Portsmoutli 
Ashdown,  Charles  Henry,  Monastery-close,  St.  Albans 
Ashdown,  Herbert  Henry,  3,  Genesta-road,  Plunistead,  Kent 
Ashton,  James,  Hacken  Sewage  Works,  Moses  Gate,  Bolton 
Ashwell,  James  Henry,  117,  Waterloo-crescent,  Nottingham 
Ashworth,  John  Bright,  23,  Temple-street,  Liverpool 
Aspinall,  Tliomas,  42,  Giluow-road,  Bolton 
Aston,  Bernard  Cracroft,  N. Z.  Agricultural  Dept.,  Wellington, 

New  Zealand 
Aston,  William  George,  12,  Douglas-road,  Goodmayes,  Ilford,  E. 
Atkinson,    George   Dekeyne,    c/o   Messrs.    Alton   &   Co.,    Ltd., 

Wardwick  Brewery,  Derby 
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Date  of 
Election. 


1903 
1872 

Trans. 

1862 

Trans. 

1903 

Trans. 

1872 

Trans. 

1903 

1895 

Trans. 

1886 

1877 

1906 
-leoo 

Trans. 

1896 
1891 


1903  ; 

1904 

1875  Trans. 

1895 
1905J 


1898 
1900 

1884 

1891 
1901 
1889 


Tnm. 
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Atkinson,      Harford      Montgomery,      B.Sc.      (Wales),      Ph.D. 

Gbttingeii),  69,  George-street,  Limerick 
II Atkinson,  Robert  William,   B.Sc.   (Lond.),   F.I.C.,  44,  Stuart- 
street,  Cardiff 
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Blyth,  Meredith  Wynter,  B.A.  (Cantab.),  B.Sc.  (Lond.),  F.I.C, 

Chemical  Laboratory,  36,  Eastcheai),  K.C 
IIBoake,    Arthur,    Chemical    Works,    Stratford,    E.,    and    High- 
standing,  Loughton,  Essex 
Boardman,  Ernest,  B.Sc  ,  (Vict.),  16,  Hawthorne-road,  Bolton. 
Boardman,  Thomas  Henry,    B.A.    (Cantab.),   Christ's   Hospital, 
West  Horsham,  Sussex 
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Date  of 
Election. 

1878 

1899 

1900 
1899 


1869 
1901 

1899 
1883 

1893 

1893 

1884 

1881 

1895 

1861 

1894 
1881 
1881 

1887 

1873 
1369 

1886 

1894 

1901 

1905 

1891 


Trans. 


Trans. 


Proc, 
Trans. 
Trans. 


Trans 


Bodmer,  Richard,  F.I.C.,  Analytical  Laboratory,  16,  Southwark- 

street,  S.E. 
Bogert,   Marston    Taylor,    Prof.,    B.A.    and    Pli.  B.   (Columbia), 

Columbia  University,  New  York  City,  U.S.A. 
Bogiie,  Thomas  Going  Stoney,  5,  Kenilworth-.square,  Dublin 
Bolam,  Robert  Alfred,  M.D.  andB.Sc.  (Dun.),  M.R.C.P.  (Lo:id.), 

3,  Savile-place,  Newcasjtlo-on-Tyne 
!|Bola.s,  Thomas,  F.I.C.,  60,  Grove-park-terrace,  Chiswick,  W. 
Bolton,    Eiiward   Richards,    16,    Flanchford-road,    Ravenscoi^t 

Park,  W. 
II Bond,  Alfred  Ernest,  Peterbrook,  Warstock,  near  Birmingham 
Bond,  Henry    Charles,   Rev.,    M.A.    (Ox.n.),    Belle    Vu3    Hall, 

Brighton 
II Bone,    William    Arthur,    D.Sc.    (Vict.),    Ph.D.,  F.R.S.,    West 

House,  Lidgett-park-road,  Roundhay,  Leeds 
Boone,    William   Thomas,    B.Sc.    (Lond. ),    6,    Sydenham-villai, 

Cheltenham 
Borland,    William    Dalrymple,    F.LC,    Beacon    Lodge,    Green 

Street  Green,  near  Dartiord,    Kent 
IIBorns,  Henry,  Ph.D.  (Greifswald),  5,  Sutton  Court-road, Clii.->wich, 

W. 
II Borradaile,  Lancelot  Alexander,  M.A.  (Cantab.),  Sclwjn  College, 

Cambridge 
llBosanquet,  Robert  Holford   Macdowall,  M.A.   (Oxon.),  F.R.S., 

Castillo  Zamora,  Realijo  Alto,  Teneriffe,  Canary  Islands 
Bose,  Cliuni  Lai,  Prof.,  24,  Mohendra  Bose's-lane,  Calcutta 
Bostock,  George  Henry,  20,  Lake-view-aveuue,  Toronto,  Canada 
Bothamloy,  Cliarles  Herbert,   F.LC,  Tangle  Wood,  Southside, 

Weston-super-Mare 
Bott,  William  Norman,  Ph.D.  (Heidelberg),  16,  St.  Helens  place, 

E.C. 
Bottle,  Alexander,  4,  Godwyn-road,  Dover 
llBottomley,  James  Thomson,  M. A.,  D.Sc,  Hon.  LL. D.,  (Glas.), 

F.R.S.,  13,  University -gardens,  Glasgow 
Bottomley,    William    Beecroft,    Prof.,    M.A.  (Cantab.),    Ph.D., 

35,  Downside  crescent,  Hampstead,  N.W. 
Boul,  William  Good,   M.A.  and  LL.D.  (Dub.),   D.C.L.  (Dun.), 

Tideswell  Grammar  School,  near  Buxton 
Bousfield,  Edward  George  Paul,  The  Saxon  Engineering  Co.,  Ltd., 

Fenton,  Stoke-on-Trent 
Bousfield,  William  Robert,  M.A.   (Cantab.),  K.C.,  St.  Swithin's, 

Hindon 
Bovell,   John    Redman,    Dodd's    Botanical    and    Experimental 

Station,  Barbados,  West  Indies 
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Date  of 
Election. 

1865 

1903 

1888 

1894 

1906 

1899 

1896 

1893 
1862 

1896 

1894 


Trans. 


1901 
1869 
1903 

1895 

1876 

18: 

1906 

1894 

1903 

1904 

1882 

1882 

1896 

i9or 


Trans. 


Tran». 
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IIBowdler,  Arthur  Clegg,   F.I.C.,  20,    Bank-terrace,   Wellington- 
street,  Blackburn 
Bowen,   William,    F.I.C,    c/o    R.    R,    I.    Fowler,    Esq.    (Rural 

Route  1),  Fresno  Co.,  California,  U.S.A. 
Bower,  Frank,  c/o  Messrs.  Truman,  Hanburyand  Buxton,  Sjutal- 

fields,  E. 
Bowes,    Harry,    F.T.C.,  Messrs.  Bowes   and  Sims,  40,    Radford- 

street,  Blackley,  Manchester 
Bowis,  William  John,   Ph.D.   (Ziirich),    97,    North-road,    West 

Bridgford,  Notts 
Bowles,    Bertram   Hennessey,    Overdale,    Eastwood-road,    South 

AVoodford,  N.E. 
Bowley,  Joseph  John,  64,  Redcliffe-gardons,  South  Kensington, 

S.W. 
Bowman,  Frederic  Edmund,  4,  Albert-square,    Manchester 
Bowman,  Frederic  Hungerford,  F.I.C,  Assoc. Inst. C.E.  andM.E., 

4,  Albert- square,  Slanchestcr 
II Bowman,    Herbert  Lister,   M.A.   (Oxon.),    Greenham   Common, 

Newbury,  Berks 
Boyd,    David   Runciman,   Prof.,  D.Sc.   (Glas.),   Ph.D.    (Heidel- 
berg), F.I.C,  The  Hartley  University  College,  Southampton 
Boyers,  Henry,  20,  Knox's-strcet,  Sligo 
IIBraby,  Frederic,  Bushey  Lodge,  Teddington 
Bradbury,    Samuel,    FeruclilF,    Milton-grove,    Globulands-road, 

Ashton-on-Mersey,  Cheshire. 
Bradford,  Henry,  c/o  W.  H.  Gorringc,  Esq.,  Aberfeldy,  Southwick, 

near  Brighton 
II  Bradley,  Nathaniel,    Sunnyside,    College-road,    Whalley   Range, 

Manchester 
Bradshaw,  Charles,  169,  Spring  Vale-road,  Shcllicld 
Braid,  Arthur  Forbes,  29,  Hampton-road,  Forest  Gate,  E. 
Brame,  John  Samuel  StmlFord,  Royal  Naval  College,  Greenwich, 

S.E. 
Branch,  George  Thomas,  c/o  Messrs.  Strachan  »t  Co.,  Chemists, 

Umtali,  Rhodesia,  South  Africa 
Brand,  Herbart  Frank,  M.A.  (Lond.),  13,  Clifton-road,  Brockley, 

S.E. 
i5ranson,   Frederic  Woodward,  F.I.C,  14,  Commercial-street,  and 

Wynnrholmo,    Far  lleadinglcy,  Leeds 
Braumr,  Bohuslav, Prof. , Ph.D. (Prague), Hon.  D.Sc.  (Mane), New 

Chemical  Laboratory,  Bohemian  University, Prague,  YL, Bohemia 
Bray,  Daniel,  13,  Muslin  Hall,  New  Mill,  near  Huddersfield 
II  Brottell-Vaughan,  Edward  Shipley  Hewitt  Edwards,  15,  Queen- 

street,  Chcapsidc,  E,C, 
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Date  of 
Election. 

1883 

1901 


1904 

1897 
1890 


1893 
1906 

1905 

1883 

1884 

1902 

1898 

1900 

1889 
1879 

1883 
1893 

1884 

1898 
1900 

1900 

1886 

1884 

1876 


Trans. 


Trans. 


Proc. 


Trans. 


Trans. 


Trans. 


Trans, 


C.  1895-8 


Briant,  Lawrence,  24,  Holborn-viaduct,  E.G. 

Bridges,  Josepli  Samuel,  B.Sc.  (Lond.),  45,  Thistlethwaite-road, 

Clapton,  N.E. 
Bridgett,  Robert  Carrie,  M.A.,  B.Sc.  (St.   Andrews),  32,   Queen 

Anne-street,  Dunfermline,  Fifeshirc,  N.B. 
Brierley,  James,  33  and  35,  Frencli-street,  Southampton 
Briorley,  John  Thomas,   HighfieW,  Golden  Hill,   Leyland,  near 

Preston 
Brierley,     Josepli,     B-Sc.     (Vict.),     Ashton.road,     Failsworth, 

Manchester 
Briggs,  John  Frederick,  2,  Frankfort-road,  Heme  Hill,  S.E. 
Briggs,  Richard  Victor,  Research  Station,  Sirseah,  Mozuffeipore 

P.O.,  T.S.  Railway,  Bengal,  India 
Briggs,  Samuel  Henry  Clifford,  B.Sc.  (Vict.),  Greenbank,  Cleck- 

heaton,  Yorks. 
II  Briggs,  Thomas  Lynton,  F.I.C.,  188,  Central-avenue,  Fhuhing, 

L.I.,   U.S.A. 
JlBriggs,    William,     LL.D.,    D.C.L.,    M.A.,     B.Sc,    Burlington 

House,  Cambridge 
Brincker,    John    Augustus    Herman,     B.A,,    M.B.     and     B.C. 

(Cantab.),   M.R.C.S.   (Eng.),   L.R.C.P.    (Lond.),    A.I.C.,    57, 

Great  Ormond-street,  W.C. 
Brittain,  Charles  Edward,  B.Sc.  (Vict.),  Grammar  School,  Nor- 

manton,  Yorks. 
Britten,  Frank  Curzon,  B.A.  (Oxon.),   Odiham  School,  Odiham, 

Hants. 
Broadbent,  Harry,  F.I.C.,  187,  Hyde  Park-road,  Leeds 
IIBroadbent,   John  James,    F.LC,    14,    Cross-street,    Exchange, 

Manchester 
Brock,  John,  J. P.,  F.LC,  Gwern-Tyno,  Colwyn  Bay,  N.  Wales 
11  llrockbank,  John  Edwin,  The  Croft,  Kirksanton,  via  Carnforth 
Brodie,  Sir  Benjamin  Vincent  Sellon,  Bart.,  M.A.  (Oxon.),  F.S.A., 

Brockham  Warren,  Betchworth,  R.S.O.,  Surrey 
Brooke,  Arthur.M.  A.  (Cantab.  ),TheGrammarSchool,Cai8tor,  Lines. 
Brooke,  Charles  Berjen,  Colno  House,  Brantham,  near  Manning- 

tree,  Essex 
Brooke,    John    Richard,    F.LC,  The  Government  Laboiatory, 

Singapore,  Straits  Settlements 
IjBrothers,   Horace    Edward,    B.Sc.    (Lend.),    F.LC,    Annsville, 

Glenburn-park,  Belfast 
IIBrough,  Bennett  Hooper,  A.R.S.M.,  F.LC,  28,  Victoria-street, 

S.W. 
Brown,  Adrian  John,  Prof.,  M.Sc.  (Birm.),  F.LC,  West  Heath 

House,  Northfield,  Worcs. 
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Date  of 
Election. 


1867 

1870 
1891 

1873 

1884 

1892 

1897 
1880 

1871 

1867 

1905 

1882 
1892 

1S84 

1896 

1893 

1873 
1899 

1890 

1902 

1894 

1895 

19)3 


Trans. 


Trans. 


Trans. 
Trans. 


Traus. 


Trans. 


C.1872-4, 

V.P.81-4, 

90-1. 

P.  91-3 


C  1881-3 


C.  18S3-7' 
V.P.91-7, 

1904- 
T.  1903-01 
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Brown,    Alexander   Crum,    Prof.,    M.A.,   M.D.    (Edin.),    D.Sc. 

(Lond.),    LL.D.    (Aberdeen),    F.R.S.,    F.I.C.,     8,    Belgrave- 

crescent,  Edinburgh 
Brown,  David,  F.I.C.,  93,  Abbey-hill,  Edinburgh 
Brown,    Edward  Hilton,   c/o   Messrs.    W.    Kopes   and   Co.,    St. 

Petersburg,  Russia 
llBnwn,  Frederic  Douglas,  Prof.,  B.Sc.  (Lond.),  University  College, 

Auckland,  New  Zealand 
Brown,    Frederic   William,    Ingleside,    39,    Loveday-road,    West 

Ealing,  W. 
Brown,  George  Fitz-,  A.R.S.M,  F.I.C.,  The  Broughton  Copper 

Company,  Ditton  Copper  Works,  Widncs 
Brown,  Gerald  Noe',  20,  CuUum-street,  E.C. 
Brown,  Henry,  F.  I.C,  Benskin's  Brewery,  Watford,  Herts. 

+  Brown,    Horace   Tabberer,    LL.D.    (Edin.),    F.R.S.,  F.I.C.,   52, 
Nevern-square,   Kensington,  S.W. 

II Brown,    James    Campbell,    Prof.,     D.Sc.    (Lond.),    F.I.C  ,     8, 

Abercromby-squiire,  Liverpool 
Brown,   John   Coggin,   B.Sc.   (Dun.),   H. M.   Geological  Survey, 

Calcutta,  India 
Brown,  Joseph,  Ashleigh  House,  Savile  Town,  Duwsbury 
Brown,   Reginald  Busby,  c/o  The  Badische  Co.,  Ltd.,  2,  Samuel 

Ogden-strcet,  Manchester 
Brown,  William  George,  Prof.,  Ph.D.  (N.  Carolina),  B.S.  (Virginia), 

University  of  Missouri,  Columbia,  Missouri,  U.S.A. 
Browne,  Charles  Edward,  B.Sc.  (Lond.),  Christ's  Hospital,  West 

Horsham,  Sussex 
Browne,    Frank,     Government     Civil     Hospital,    Hong    Kong, 

China 
Browncn,    George,    Grove-road-cast,    Avon-park,    Christcluirch 
Browning,  Kendall  Colin,  Prof.,  M.A.  (Cantab.),  Medical  Colhge, 

Colombo,  Coylon 
Brownsword,  Frank,  M.Sc.   (Vict.),  F.I.C,    Bryn  Dcrwcn,   Old 

Colwyn,  N.  Wales 
Bruce,   Alexander,    B.Sc,    The    Laboratory,    Hydoparkcorner, 

Colombo,  Ceylon 
Bruce,  James,    B.Sc.    (Lond.),    F.LC,   The   Technical   College, 

Huddorsfield 
Bruckmann,   Gustav  Thoodoro,    B.Sc,    192,    Eightoontli-strcot, 

Brooklyn,  N.Y.,  U.S.A. 
Briihl,  Paul,  Civil  Engineering  College,  Sibpur,  near  Calcutta, 

India 
I  t  LongHUlT  ModnlliHt,  180). 
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Date  of 
El'^ctiim. 


1899 
1893 
1902 

1877 

1877 

1876 

1902 

1903 
1898 

1901 
1890 

1896 

1891 

1898 

1894 

1901 

1884 

1903 
1884 
1897 
1901 

1893 

1882 
li^02 

1901 


Tra-is. 
Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 
Trans. 

Trans. 


IIBriinnioh,  Johannes  Christian,  F.I.C.,  Department  of  Agriculture, 

Brisbane,  Queensland 
IIBrunton,   John   Dixon,   c/o   W.    0.   Richardson,  Esq.,  Neviles- 

court,  Cambridge 
Bryant,    Vernon   Seymour,     B.  A..    (Cantab.),  80,  Beeches-rond, 

West  Bromvvich 
llBuch,  Carl  von,   M.A.   (0.xon.),  F.I.C.,   36,   Great  Marylebonc- 

stroet,  W. 
Buchanan,   John   Young,  M.A.  (Cantab.),   F.R.S.,    F.I.C.,  26, 

Norfolk-street,  Park-lane,  W. 
II Buckmaster,   Charles    Alexander,    M.A.   (Oxon.),    F.I.C.,     16, 

Heathfield-road,  Mill  Hill  Park,  Acton,  W. 
Bucknell,  Edwin  Thorais  Holman,  19,  Reservoir-road,  Edgbaston, 

Bir  ninghani 
Bugge,  Erasmus  Robert,  296,  Burdett-road,  Stepney,  E. 
Bull,  Benjamin  Samuel,  M.A.,  B.Sc.   (Cli.    Ch.    N.Z.),    Ph.D. 

(Munich),  F.I.C.,  Greylands,  104,  Huniber-road,  Blackheath, 

S.E. 
Bult,  Herbert  John,  18,  Billiter-street,  E.C. 
Bunting,  Henry  Herbert,  c/o  Peruvian  Corporation,  Ltd.,  Lima, 

Peru 
Biirbridge,   James    Kerry,    F.LC,    Tlie    Orchard,    Philip-lane, 

Tottenham,  N. 
Burford,      Samuel      Francis,      Beeehworth,      Stoneygate  -  road, 

Leicester 
Bu'ge,     Charles     H.;nry,     F.  I.C,     Iddesleigh,     Crescent-road, 

Kingston  Hill,  S.W. 
Burgess,   Herbert   Edward,   The   Loudon   Essence   Co.,    George - 

street,  Camberwell  Groen,  S.  E. 
Burgess,  Ptrcival  James,  M.A.  (Cantab.),  Government  Analyst, 

Singapore,  Straits  Settlements 
Burg.;ss,    William    Tliomas,    F.LC,    20,    Priory-road,    Bedford 

Park,  W. 
Burghard,  William  Godsell,  180,  High  Holborn,  W.C. 
Burland,  JeflVey  Hale,  342,  Shorbrooke  street,  Montreal,  Canada 
Burland,  Richard  Oxley,  J. P.,  Poolstock  House,  Wigan 
Burnett,   Theodore   Ridley,    B.Sc.    (Vict),  Ph.D.    (Basel),    The 

Grammar  School,  Kirkby  Lonsdale,  Westmoreland. 
Buruham,  John  Charles,  B.Sc.  (Vict.),  F.LC,  Cordite  Factory, 

Wellington,  Nilgiri  Hills,  India 
Burrell,  Benjamin  Arthur,  F.LC,  8,  Springfield  Mount,  Leeds 
Burrows,    Harry,    Ph.D.    (Heidelberg),  A.R.C.S.,    F.LC,     The 

Green,  Southgate,  N. 
Burrows,  Merrick  William,  M.Sc.  (Vict.),  Dunkirk,  Devizes 


26 

Date  of 
Election. 

1905  Trans. 


1891 
1901 

1903 

1894 

1904 
1890 

1895 
1890 

1894 
1875 
1892 

1902 

1888 
1903 

1903 


1893 
1894 

1906 

1904 
1898 

1891 

1904 

1006 

1884 
1903 


Trans. 


Proc. 


TraiM. 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 

Burt,  Bryco  Chudleigh,  B.Sc.  (Ijoud.),  Government  Laboratory, 

Port  of  Spain,  Trinidad,  West  Indies 
Burton,  William,  Clifton  Junction,  near  Manchester 
Burton,  William,  B.A.  (Cantab.),  B.Sc.    (Wales),    47,   Humber- 

stone  road,  Cambridge 
Bury,  Ernest,  M.Sc.  (Vict.),  Brackley  Coke  Works,  Little  Hulton, 

near  Bolton,  Lanes. 
Bush,    William,    School    of   Science    and   Art,    Free    Library, 

Newport,  Mon. 
Bnsher,   Thomas    Story,    B.A.    (Oxon.),    Park    Villa,    Kendal 
Butcher,    William    James,    B.Sc.     (Lend.),    Queen    Elizabeth 

Grammar  School,  Aslibournc,  Derbyshire 
Butler,  David  Butler,  41,  Old  Queen-street,  Westmin.ster,  S.W. 
Butler,   William   Wafers,  Southfield,  Norfolk-road,  Edgbaston, 

Birmingham 
Buttemcr,  Robert  William,  St.  Mary's,  Godalming,  Surrey 
Butterfield,  John  Cope,  F. I. C. ,  79,  Endlesham-road,  Balham,  S.W. 
Buttcrfield,    William   John   Atkinson,    M.A.    (Oxon.),    F.LC, 

66,  Victoria-street,  S.W. 

Buxy,  Tarit  Kanti,  Prof.,  Government  College,  Jubbulpur,  C.P., 

India 
Byrn,  George  Alexander,  F.I.C,  97,  Pitt-street,  Sydney,  N.S.W. 
Bywaters,  Hubert  William,  Ph.D.  (Wiirzburg),  A.K.C.S.,  F.I.C, 

11,  King  street.  Regent-street,  W. 

Cadman,       William      Henry,      B.Sc.       (Wales),       Ibrahimieh, 

Alexandria,  Egypt. 
llCahill,  Robert  Saundorson,  Suunyside,  lleckmondwike 
llCain,  John  Cannell,  D.Sc.  (Vict,  and  Tiibingen),  28,  Pembnry- 

road,  Clapton,  N.E. 
Calam,    Harold,     B.Sc.     (Vict.),    A.I.C.,     71,    Cemotery-road, 

Beeston-hill,  Leeds 
Caldecott,  Lawrence,  56,  Stanley-street,  Fairfield,  Liverpool 
Caldocott,  William  Arthur,   B.A.    (Capo   of   Good   Hope),   Box 

67,  Johannesburg,  Transvaal,  South  Africa 

llCaldcr,    William    Alexander    Skeen,    Ormidale,     Little     Moor 

Hill,  Smethwick,  near  Birniingliain 
Caldwell,  Robert  John,  B.Sc.  (liond.),  40,  Salehurst-road,  Crofton 

Park,  S.E. 
Caldwell,  William,   M.A.   (U. U.I. ), 'Physiological   Dcimrtmont, 

Trinity  College,  Dublin 
Culey,  Edward  James,  (^hai)el  Fi(dd  Works,  Norwich 
Calvert,  Harry  Thornton,  Ph.D.  (Leipzig),  li.Sc.  (Vict.),  F.I.C, 

West  Hiding  of  Yorkshire  Rivers  Board,  Wakefield,  Yorks. 
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Trans. 


Trail.'' 


Trans. 


Trans. 


/  C.  lS78-\ 
\82,  84-8  / 


Trans. 


Calvert,  Sidney,   A.M.    (Harvard),   B.Sc.   (McGill   Univ.),  State 

Univer-sity,  Columbia,  Missouri,  U.S.A. 
Cameron,   Alexander,    Whitcher-placc,    Rochester-road,   Camden 

Town,  N.W. 
Cameron,  James,    Inglehy,    70,    Old   Chester-road,    Wood    Hey, 

Rock  Ferry,  Birkenhead 
Cameron,  John  Macdonald,  F.I.C.,  Castle  Hill,  Tain,  N.B. 
Campbell,  Andrew,  The  Palms,  Dunnoedaw,  Rangoon,  Burma 
Campbell,  Eric  William,  49,  Brougham  Street,  Greenock,  N.  B. 
Campbell,  James  Haig,  Argyle,  Carfin-road,  Motherwell,  N.B. 
Campbell,  John  Morrow,   B.Sc,  Blenheim-gardens,  Wallington, 

Surrey 
Campbell,  Thomas,  38,  Eastbourne-street,  Liverpool 
Campion,  Alfred,  F.I.C.,  144,  AVcllington-street,  Glasgow- 
Candy,  Hugh  Charles  Herbert,  B.A.,  B.Sc.  (Lond.),  F.I.C.,  The 

College,  London  Ho.«pital,  E. 
Ciinnon,  Matthew,  25,  Stormont-road,  Clapham  Common,  S.  W. 
Cannon,  Matthew  James,  16  and  17,  Devonshire-.square,  Bishops- 

gate-strect,  E.C. 
Cantin,   Angclo,    Trof.,    Royal    College    of    Mauritius,    Vacoas, 

Mauritius 
Carey,  Alfred  Edward,  M.Inst.C.E.,  3,  Victoria-street,  S.W. 
Carey,  Arthur,    B.Sc.   (Vict.),  1,  Grassondale-road,   Grassendale, 

near  Liverpool 
Carmichaol,  Tliomas  Burnell,  Parton,  Whitehaven 
Carmody,   Patrick,  Prof.,   F.l.C,  Government  Laboratory,   Port 

of  Spain,  Trinidad 
llCarpenter,   Henry  Cort  Harold,  M.A.  (Oxon.),  Ph.D.  (Leipzig), 

National  Physical  Laboratory,  Bushy  House,  Teddingtou,  S.W. 
Carpmael,  Wilfred,  24,  Soutljampton-buildings,  Chancery-laiie, 

W.C. 
Carr,   Francis  Howard,  F.LC,  Kelvin,  Church-avenue,  Sidcup, 

Kent 
Carrington,    George   Carrington,  Missenden  Abbey,    Great    Mis- 

senden,  Bucks. 
Carrodus,  Fred,  Glen  Fern  Tower,  Lan.sdowne-road,  Wimbledon, 

S.W. 
llCarruthers,  Robert,  Kirkbank  House,  Dumfries 
Carswell,  Thomas  Retson,  50,  Sandmere-road,  Clapham,  S.W. 

llCarteighe,  Michael,  F.LC,  180,  New  Bond-street,  W. 

Carter,  William,  Sewage  Works,  Bury 

llCarulla,   Facundo  Joaquin  Ramop,  Argyll- terrace,  84,  Rose-biH- 
street,  Derby  t 
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j  Case,    Thomas     Bennett,     B.A.    (Oxon),     108,    Jivmes's-street, 
I       Dublin 

illCassal,  Charles   Edward,  Lieut.-Col.,    F.I.C.,  Town  Hall,   Ken- 
!       sington,  W. 

j  Castell-Evans,  John,  F.I.C.,  Cam  Dochan,  4,  Ranelagh-gardens, 
I       Ilford,  E. 

j  Catherall,  Ezra,  Heathmere,  Albany  road,  Harborne,  Birmingham 
llCaudwell,  Ben,  B.A.  (Lend,),  28,  Wi;.,'full-road,  Sheffield 
Caven,  Robert  Martin,  D.Sc.  (Lond.),  F.I.C.,  University  College, 

Nottingham 
Chftllen,    Matthew    Bradbury,    School    of    Mines,    Daylesfoid, 

Victoria,  Australia 
Chaloner,  George,  30,  Weston-park,  Crouch  End,  N. 
Chamberlain,  Arthur  Garratt,  3,  Market-place,  Rugby 
Chamberlain,  Percy  Garratt    M.A.   (Cantab.),   3,   Market-place, 

Rugby 
Chambres,  Gordon  Crewe,  Rev.,  Grammar  School,  Wigan 
llChance,  Alexander  Macomb,  c/o  Messrs.  Chance  and  Hunt,  Ltd., 

Chemical  and  Cement  Works,  Oldbury 
llChance,  Kenneth  Macomb,  B.A.  (Cantab. ),  The  Bath  Club,  Dover- 

stree%  W. 
llChandler,  Charles  F.,  Prof.,  Ph.D.,    51,  East  54th-street,   New 

York,  U.S.A. 
Chandler,  "William  H.,  Prof.,  Chem.   Dept.,  Lehigh  University, 

South  Bethlehem,  Pa.,  U.S.A. 
llChaplin,    Edward    Mitchell,     Ph.D.,    Public    Analyst's   Office. 

Wakefield 
Chapman,  Alfred  Chastm,  F.LC,  8,  Duke-street,  Aldgate,  E.C. 
Chapman,     Aithur     Jennor,    F.LC,     Baronsmere,     Stanhope- 

avenU'S  Church  En'l,  Finchley,  N.  I 

Cliapnian,   David   Leonard,    B.A.    (Oxon.),    10,   Parsonage-road,^ 

Witbington,  Manchester 
Chapman,     Edgar    Marsh,     F.LC,     Cairnsmoro,     Manor-road, 

Scarborough 
Chapman,  Edward,  Hill  End,  Mottrani,  Manchester 
Cliarles,  Khy.s  IVndrill,  F.I.C,  Phis  Newydd,  Neath 
C'hater,  Arthur  Brand,  6.'),  Quceiistroct,  liri.sbain',  Qneen>land 
Chattaway,    Frederick   Daniel,    M.A.    (Oxon.),    D.Sc.    (Lond.), 
Ph.D.    (Munich),    Hon.    B.Sc.    (Birm.),    F.LC,    Longfield, 
Kenton-rond,  Harrow 
Chitterji,  Hem  Chandra,  Prof.,  IJ.  A.  (Allahabad),  Christ  Ciunrh 

College,  Cawnpore,  India 
Clioadle,  Walter  William   M.A.  (Oxon.),  3ti,  London-road,  Grays, 
Essex 
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Date  of 

BlectiDIl. 

1899 


1900 


1887 
1878 

1882 
1897 

1897 

1891 

1885 

1882 

1906 

1856 

1903 

1888 

1901 

1892 
1905 

1876 
1904 

1905 

1906 

1905 
1902 

1882 
1904 


Trans. 


Trans, 


Trans. 

Trans. 
Trans. 


Trans. 


Proc. 


3.  1876- \ 

9,  87-90/ 


(G.  1876-1 
ISO. 


Cheater,  Thomas  John,  B.Sc.  (Lend.),  3,  The  Mansions, ^tar  and 

Garter,  Putney,  S.W. 
Cheeseright,    John    Henry,    B.Sc.  (Lond.),    7,    Clareuiont-place, 

Gateshead-on-Tyne 
Chenhall,  James  Warue,  M.InstC.E.,  Dart- villas,  Totues,  Devon 
Cheshire,    Horace    Fabian,     B.Sc.      Lond.),    F.I.C.,    Woodside 

Shoruden,  St.  Leonards-on-Sia 
llChcster,  Edward  D. 
Chikashige,  Ma.sumi,  D.Sc.  (Kyoto),  Kreugbergweg,  15, Gottingen, 

Germany 
Cholcrton,  Alfred  Foster,  c/o  Messrs.  A.  de  St.  Dalmas&  Co.,  40^, 

Belgrave-gate,  Leicester 
llChorley,      John     Christmas,     Bewscy,     Oxford-road,     Birkdale, 

Lanes. 
Christopher,     Robert    George,     Walkden    Works,    Verney-road, 

Bermondsey,  S.  E. 
Chry.stal,  William  James,  F.LC,  7,  West  George -street,  Glasgow  ; 

and  Shaw  field  Works,  Rutlicrglen,  near  Glasgow 
Chrystall,  Edwin  Rodney,  Forest  Villa,  Priuce's-road,  Buckhurst 

Hill,  Essex 
llChurch,   Arthur  Herbert,   Piof.,   M.A.,   D.Sc.  {0.\on.),   F.R.S., 

F.LC,  Shelsley,  Kew,  Surrey 
Clacher,  William,  c/o  Mrs.  Cuthbert,  33,  Kelly-street,  Greenbank, 

Greenock,  N.  B. 
Claisen,  Ludwig,  Geh.  Rath  Prof.,  Ph.D.  (Bonn),  Bleibtreastrasse, 

38  and  39  II,  Berlin,  W.,  Germany 
Clark,  Ernest,  B.Sc.  (Lond.),  Royal  Technical  Institute,  Salford, 

and  16,  Havelock-street,  Sheffield 
Clark,  Ernest  Victor,  Woodlands,  St.  Anne's  crescent,  Lc  wes 
Clark,    Friend  Ebenezer,   B.Sc.  (Virg.),  Ph.D.    (Johns  Hopkins 

Univ.),    The    Central   University    of    Kentucky,    Dannville. 

Ky.,  U.S.A. 
Clark,  John,  Ph.D.  (Gottingen),  F.LC,  138,  Bath-street,  Glasgow 
Clark,  Peter  Skinner,  M.B.  and  CM.  (Glas.),  Westpark,  CradooV, 

Eastern  Province,  Cape  Colony,  South  Africa 
Clark,   Thomas   Walter  Firth,   The  Laboratory,  Johnson-street, 

Mile  End,  E. 
Clarke,  Reginald  William  Lane,  A.LC,  15,  Torridon-road,  Hi  htr 

Green,  S.E. 
Clarkson,  George  Douglas,  Ash  House,  Mirfield,  Yorks. 
Claudct,  Arthur  Crozier,  A  R.S.M.,  F.LC,  27,  Daleham-gardt-ns, 

Hanipstead,  N.W. 
Clayton,  Edwy  Godwin,  F.LC,  32,  Holbom- viaduct,  E.C 
Clayton,  Ellis,  Municipal  Technical  Institute,  Belfast 
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1893 


1889 
1873 

1875 
1902 
1878 

1902 

1869 

1902 

1897 

1905 
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1896 
1890 

1895 

1880 
1895 

1901 

1892 
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1888 
1902 
1901 

1903 

1881 

1885 


Trans. 


Trans. 


fC.  1885-1 
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Trans. 
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Clayton,  George,  Northern  College  of  Pharmacy,  lOO,  Burlington- 
street,  Manchester 
Clayton,  John  William,  3  and  5,  Concert -street,  Liverpool 
Clemiushaw,  Edward,  M.A.  (Oxon.),  F.  F.C.,  Alkali  Works,  Old- 

bnry,  near  Birmingham 
Clerk,   Dugald,  18,  Southampton-buildings,  Chancerj-^-lane,  W. C. 
Clifford,  William,  Sewage  Outfall  Works,  Wolverhampton 
Cloud,  Thomas  Charles,  A.R.S.M.,   F.  I.C,  Coronation   House, 

4,  Lloyds-avenue,  Fenchurch-street,  E.G. 
Clough,  William  Thomas,  A.R.C.S,,  Chelladene,  St.  Margaret's- 

road,  Wanstead  Park,  Essex 
llClowes,    Frank,    Prof.,    D.Sc.    (Lond.),    F.I.C.,    The    Grange, 
College-road,  Dulwich,  S.E.,  and  40,  Craven-street.    Charing 
Cross,  W.C. 
Clowes,  George  Henry  Alexander,  Ph.D.  (Giittingen),   Gratwick 

Research  Laborator}',  University  of  HuUalo,  U.S.A. 
Clutterbuck,  Medwin  Caspar,  B.Sc.  (Loud.),  Ph.D.  (StrassburgV 

61,  Beaconsfield- villas,  Brighton 
Coate.s,  Joseph  Edward,  B.Sc.  (Wales),  Sunny  Side,  Oakamoor, 

Stoke-on-Trent 
Coatcs,  William  Henry,  M.A.,  M.B.  (Dun.),  M.R.C.S.,  L.R.C.P. 

and  L.S.A.  (Lond.),  7,  Albion-street,  Hnll 
Cobb,  Walter  William,  M.A.  (Oxon.),  Hilton  House,  Atherstone 
Cobbold,  Paul  Alexander,  M.A.  (Cantab.),  Haileybury,  Ontario, 

Canada  ! 

Coblcntz,  Virgil,  Prof.,  Ph.D.  (Berlin),  115-119,  W.  CSth-streit 

New  York,  U.S.A. 
llCockburn,  Arthur  Cecil,  The  Grange,  Otley,  ncnr  Ipswich 
Cockburn,  George   Bertram,  B.A.  and    B.Sc.   (Oxon.),  Lingd.il. 

Lodge,  Birkenhead 
Cockburn,  Thomas  Kennedy,  148,  Woodstock-avenue,  Shawlands, 

Gla.sgow 
Cockerill,  Thomas,  Bolton,  Colpetty-road,  Colombo,  Ceylon 
Cocking,  Allan  Tliomas,  Carhampton  House,  Four  Ouk.s,  $uttoii 

Coldliold 
Cocking,  Lewis  Smith,  Rnshcliffo  Dyowood  Mills,  Huddersficld 
Cockle,  Charles,  44,  Fairfield-road,  Winchester 
Coddington,  Eustace,  M.A. (Cantab.),  131,  St.  James's  road,  Upper 

Tooting,  S.W. 
Codling,  Arthur  John,  6,  Tavistock-square,  W.C. 
llComn,  Walter  Ilarri.s,  The  National   Liberal  Club,  Whitehall- 
place,  S.  W. 
Cohen,   Julius   Bereiid,    Prof.,    Ph.D.  (Munich),    B.Sc.  (Vict.), 
The  University,  Leoda 
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Election. 

1901 
1900 
1891 


1883 

1883 
1873 
1905 

1881 
1885 
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1892 
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1890 
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1875 

1895 

1890 

1888 
1889 


Trans. 


Trans. 


Trans. 


'J'raus. 


Trans. 


(C.    1889'1 
194, 1900-1 J 


llCohen,  Robert  Waley,  B.A.  (Cantab.),  15,  Hyde-perk-square,  W. 
Cole,  Oscar  Joseph,  B.A.  (Lond.),  Park-road,  Wiveuhoe,  Essex 

Colefax,    Arthur,   M.A.   (Oxon.),   Ph.D.   (Strassburg),  4,   Brick- 
court,  Temple,  E.G. 

Coleman,  Josei)h  Bernard,   F.I.C.,  S.W.   Polytechnic  In-ititute, 
Manresaroad,  Chelsea,  S.AV. 

Collenette,  Adolphus,  Brooklyn,  Fort-road,  Guernsey 

tICollens,  Edward,  Stourhank  House,  Stourport,  Worcs. 

Colles,  William  Morris,  jun.,  B.Sc.  (Lond.),  16,  Birch ingtou-road. 
West  Hani pstead,  N.  W. 

Collett,  John  Martoii,  Ilillfield,  Gloucester 

llCollie,  John  Norman,  Prof.,  Ph.D.   (Wiirzburg),  P.R.S.,  F.I.C., 
16,  Campden-grove,  Kensington,  "W. 

CoUingridge,  Frank,    B.Sc.   (Lond.),   F.LC.   ?3,  Fountain- road, 
Edgbaston,  Birmingliani 

llCollin.s,  Hugh  Brown,  B.Sc.  (Glas.),  42,  Crossloan-road,  Glasgow 

llCollin.s,  Sydney  lloare,  M.Sc.  (Dun.),  F.I.C.,  Armstrong  College 
of  Science,  Newcastle-on-Tyne 

Collins,  Walter  Hepworth,  c/o  Messra.  Edward  Wihl  &  Co.,  17, 
Nicholas-street,  Manchester 

Collitt,  Bernard,  79,  Eastbourne-terrace,  Gainsborougli 

llColman,  Harold  Govett,  Ph.D.  (Wiirzburg),  M.Sc.  (Vict.),  F.LC, 
Elmside,  Worcester  Park,  Surrey 

Colwell,  James  Rear,  F.I.C.,  Clerkenwell  Town  Hall,   Rosebery- 
a venue,  E.C. 

Comber,  Albert  Walter,  F.I.C,  Suramangalam,  Salem  District, 
S.  India 

llComyus,  Frank,  M.A.  (Oxon.),  Bryum,  Craven -street,  Newbury, 
Berks. 

Connah,  James,  B.Sc.  (Lond.),  F.LC,  The  Laboratory,  Custom 
House,  E.C. 

Connor,  Charles  Cunningham,  B.A.  (Q.U.L),  4,  Queen's  Elms, 

Belfast. 
llConrad,  Edv^in  Charles,  101,  Leadenhall-street,  E.C. 

Conyngham,  William  Boulton,  Sandon,  Ballsbridge,  Co.  Dublin 

Cook,  Arthur  James,  167,  Richmond-road,  Hackney,  N.E. 
llCook,  Ernest  Henry,  D.Sc.  (Lond.),  F.I.C,  The  Clifton  Labora- 
tory, 27,  Berkeley-square,  Clifton,  Bristol 

Cook,  Herbert  William,  B.Sc.  (Lond.),  The  Technical  Institute, 
Tunbridge  Wells,  Kent 

Cooke,  Arthur  William,  c/o  Messrs.  Brotherton  and  Co.,  Holmes- 
street,  Dewsbury-road,  Leeds 

Cooley,  Walter  Bromley,  5,  Dudley-street,  Wolverhampton 

Cooper,  Albert,  Grimstou  Lawn,  Haven  Green,  Ealing,  W. 
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1891 
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Proc. 
Trans. 


Trans. 
Trans. 


Trans. 


Trans. 
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il Cooper,    Albert  John    Biillen,    Grimston    Lawn,    Haven-green 

Ealing,  W. 
Cooper,    Arthur   James,    B.A.    (Dub.),    B.Sc.    (Lond.)     F.I.C., 

Brewood  School,  Staffs. 
Cooper,  Astle}',  Clifford,  near  Boston  Spa,  R.S.O.,  Yorks. 
Cooper,    Herbert    Reginald,    Redington,    Northwood,     R.S.O., 

Middlesex 
Cooper,  Jabez  Horace,  B.A.  (Oxon.),  13,  Victoria-terrace,  Exeter 
Cooper,  John    Burdon,  M.D.,    B.S.,   B.Sc.  pun.),  Glenartney, 

Poole-road,  Bournemouth 
Cooper,    William    Francis,    B.A.    (Cantab.),    7,    Grosvenor-road, 

Watford 
Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardiff 
Cooper,  William  Ranson,  M.A.,  B.Sc.  (R.U.I.),  A.C.G.I.,  A.I.C., 

113,  Tulse  Hill,  S.W. 
Coote,  Arthur  Herbert,  Garwood,  36,  Humber-road,  Blackheath, 

S.E. 
Cope,  Frank,  Sw'indon  Villa,  Dewsbury 
llCoppock,  John  Bridgeford,  B.Sc.  (Lond.),  F.I.C.,  The  Technical 

School,  Kendal 
Corlett,  Charles  Henry,  The  Avenue,  Trowbridge,  Wilts. 
Cormack,  William,  c/o  Messrs.  G.  Nelson  Dale  &  Co.,  Emscote 

Mills,  Warwick 
llCornish,     Vaughan,     D.Sc.    (Vi't. ),    If)?,     Westbourne -grove, 

W. 
'  Corrie,    David,    Nobel's    Explosives    Company,    West    Quart«  r 

Factory,  Polmonl  Station,  N.  B. 
Coste,  John  Henry,  F.I.C.,  64,  Alconbury-road,  Upper  Clapton 

N.E. 
IjCouldrey,  Henry,  His  Majesty's  Mint,  Bombay,  India 
Coupe,  Miles,  46,  Millarbarn-lane,  Walcrfoot,  near  Manchester 
Courtauld,     Steplien     Lewis,      li.  A.     (Cantab.),    Bocking-place 

Braintree,  Esstx. 
Courtman,  Ernest  Owen,  Donford  Mouse,  Atkins-road,  Clnpham 

Park,  S.W. 
llCousins,  Francis  George,  16,  Old  Elvot,  Durham 
Cousins,  Herbert  Henry,  M.A.  (Oxon.),  Government  Laboratory, 

Kingston,  Jamaica 
Cousins,  Willium  James,   F.  LC,   17,  Templc-chambors,  Temple- 
avenue,  E.G. 
llCoutts,  Francis  James  Henderson,  M.D.,  B.Oh.,  D.P.H.  (Vict), 

264,  Hornby-road,  Bluckpoid 
Cowburn,  Arthur  William,  29,  Princess-street,  Manchester 
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Election. 

1882 
1905 
1898 


Trans. 
Trans. 


Trans. 

Trans. 
Trans. 
Trans. 

Trans. 


(C.  1861-70 
IV.P.    76- 
I     !1, 85-7 
I  P.  87-9 


yCowie,  Thomas  Rennie,  Garnkirk  House,  Garnkirk,  N.  B. 
Gowie,  William  Beaverly,  26,  East  Claremont-street,  Edinburgh 
Cowling,  Frederick,  Technical  Schools,  Clay  Cro.ss,  near  Chester- 
field 
Cownley,  Alfre.l  John,  F.I.C.,  225,  Barry-road,  Dulwieh,  S.E. 
Cowman,  Douglas  Henry  Bellars,  The  Grammar  School,  Galwav, 

Ireland 
Cowper,  Alfred  Denys,  121,  Castellain-mansions,  Maida  Vale,  W. 
Cowper,  Joseph,  50,  King-street,  Penrith 

Cox,  Ebenezer  John,  114,  Greonfield-road,  Harborne,  Birmingham 
Cox,  Frederick   Hudson-,  F.I.C.,   46,  St.  James'-road,  Brixton, 

S.W. 
Cox,  Samuel  Herbert,  13,  St.  Helen's-place,  London,  E.C. 
Coyle,    Benjamin  Claxton,    City   Laboratory,    17,   Castle-streef, 

Dublin 
Crabbe,  William,  B.Sc.  (Lond.),  19,  Duppas-hill-terrace,  Croydon. 
Crabtree,  Arthur,  148,  Westgate-road,  Newcastle-on-Tyne 
Crafts,  James  Mason,  Prof.,  59,  Marlborongh-street,  Boston,  Mass., 

U.S.A. 
Craig,  Andrew  William,  College  of  Pharmacy,   360,  Swanston- 

street,  Melbourne,  Victoria 
llCrampton,  George. 

Cranfield,  William,  The  Higher  Grade  Board  School,  Halifax 
Crea.sey,    Clarence     Hamilton,     Beechwood,     Thorn-park-road, 

Plymouth 
llCribb,   Cecil  Howard,    B.Sc.    (Lond.),  F.I.C.,  136,  Shaftesbury- 

avenue,  W. 
llCriper,    William  Risdon,    A.R.S.M.,   F.I.C.,  Chemical   Works, 

Kounagar,  Calcutta 
Crocker,    Charles,    Norman   House,   St.     Peter's-road,    Cockett, 

Swansea 
Crocker,    James   Codrington,    B.A.    (Cantab.),    South    Western 

Polytechnic,  Manresa-road,  Chelsea,  S.W. 
Crocker,    Walter    Stevens,    39,    Arnold-street,    Princes     Park, 

Liverpool 
Crofts,    James    Murray,     M.A.    (Cantab.),    B.Sc.    (Lond.),   The 

College,  Barnato  Park,  Johannesburg,  South  Africa 
llCrorapton,  Holland,  Binfield,  Chester-road,  Northwood, Middlesex 
Crookes,  Henry,  109,  Ladbroke-grove,  Notting  Hill,  W. 
Crookes,  Samuel  Irwin,  Richmond,  113,  Hey  thorp-street.  South- 
fields,  S.W. 
llCrookes,  Sir  William,  D.Sc.  (Oxon.,  Ireland,  Cape  of  Good  Hope), 

F.R.S.,     F.I.C.,     7,     Kensington     Park-gardens,     W.,     and 

AtheniEum  Club,  Pall  Mall,  S.W. 
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Trans. 


Trans. 
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1896 

1895 
1899 
1880 

1887 

1895 
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1901 
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Trans, 


/C.  1890-1\ 
\      93-5     / 

/C.  1901-2\ 
\  S.  1905-/ 


llCross,  Charles  Frederick,  B.Sc.  (Lond.),  F.I.C.,   4,  New-court, 

Lincoln's  Inn,  W.C. 
llCrossley,  Arthur  William,  Prof.,  D.Sc.  (Vict.),  Ph.D.  (Wiirzburg), 
F. I.e.,  Pharmaceutical  Society,  17,  Bloomsbury-square,  "W.C. , 
and  10,  Crediton-road,  "West  Hampstead,  N.W. 

Crossley,  Frank,  Duchy  Bank,  Seedley-road,  Pendleton,  Man- 
chester 

Grossman,  Charles  Matthew,  B.Sc.  (Lond.),  Cannon  House, 
Watford,  Herts. 

Grossman,  Tom,  40,  Coldhurat-street,  Oldham 

Grouch,  William  Samuel,  265,  Glossop-road,  Sheffield 

Crow,  John  Kent,  D.Sc.  (Lond.),  F.I.C,  Tressillian,  Ulundi-road, 

Blackheath,  S.E. 
llCrowther,    Horace     Woodward,    F.I.C,    The     Beeches,    West 
Bromwich 

Groysdalo,  John,  Wliitley  Bridge,  R.S.O.,  Yorks. 

Gnimbie,  William  Drake,  146,  Washington-street,  East  Orange, 
New  Jersey,  U.S.A. 

Cundall,  James  Tudor,  B.Sc.  (Lond.),  F.I.C.,  Edinburgh 
Academy,  Henderson-row,  and  1,  Dean-park-crescent,  Edin- 
burgh 

Cunningham,  James  Edward,  21,  Blenheim-gardens,  Willesden 
Green,  N.W. 

Cunnington,  Alfred  Valentine,  B.A.  (Cantab.),  c/o  Messrs. 
Brunner,  Mond  &  Co.,  Northwich 

Curphey,  William  Salvador,  F.I.C,  7,  Derby-crescent, 
Kelvinside,  Glasgow 

Cussons,   John,   B.Sc.   (Vict.),   Public  School,  Villiersdorp,  Cape 
Colony,  South  Africa 
llCustance,  John  D.,  Prof.,  Adelaide,  South  Australia 

Cuthbertson,  Lionel  Mould  Gurney,  89,  Lordship  Park,  N. 

Dains,  Herbert  Henry,  F.I.C,  27,  Indtrwick-road,  Stroud 
Green,  N. 

Dakin,  Henry  Drysdale,  D.Sc.  (Vict.),  F.I.C,  819,  Madison- 
avenue,  New  York,  U.S.A. 

Dallman,  Artliur  Augustine,  Lyndhurst,  Prospect-vale,  Liveqiool 

Daltoii,  William  Herbert,  85,  Hayter-road,  Brixton  Hill,  S.W. 

Daniel,  Gilbert  Howard,  B.Sf.  (Lond.),  25,  Church-walk, 
Ulvorston 

Danicll,  John,  c/o  Rose  Deep,  Ltd.,  Box  6,  (li-rnuston,  Transvaal 

Daniel),  Louis  Charles,  Koyal  Standard  Brewery,  Tamworth, 
N.S.W. 

Daniels,  James  Ward,  Westwood,  Mcdomsley,  R.S.O.,  Durham 
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Date  of 
Election. 

1850 

1892 

Trans. 

1852 

1899 

1891 

1871 

Trans. 

1893 

1875 

1905 

1897 

1900 

1906 

1901 

1876 

1899 

Trans. 

1866 

Trans. 

1858 

Trans. 

1905 

1896 

1894 

1900 

1902 

1901 

1902 

1902 

1857 

1872 

1  Trans. 

1876 

1897 

:  Trans. 

1876 


lIDanson,  Joseph. 

Darbishire,     Francis    Vernon,   B.A.    (Oxon.),    Ph.D.    (Leipzig), 
South  Eastern  Agricultural  College,  Wye,  Kent 

Darby,  Stephen,  F.I.C.,  Cookham  Dean,  Berks. 

Darling,  Charles  Kobert,  A.R.C.S.I.,  A.I.C.,  Bryuiach,   Brent- 
road,  Pluinstead,  Kent 

Darling,  Thomas,  AJderstone  House,  Berwick-ou-Twecd  * 

llDarling,    William    Howarth,    F.I.C.,    26,    Dover-street,    Man- 
chester 

Davey,  George,  31,  Carlton-vale,  Maida-vale,  W. 
IIDavey,  G.  William,  23,  Melbourne-road,  East  Ham,  E. 

Davey,  Jose]jh  Morgan,  Shelone  Honso,  Briton  Ferry,  Glam. 

Davidge,  Henry  N orris,  23,  Kydal-road,  Streatham,  S.W. 

Davidson,  Alexander,  jnn.,  F.  I.C.,8,  Traquair-park,  Corstorphiue, 
S.O.,  Midlothian 

Davidson,  Charles,  328,  Golfliill-drive,  Deunistoun,  Glasgow 

Davidson,  John  Howard,   B.Sc.  (Vict.),   Goldenhill,    Stoke-on- 
Trent 
llDavidson,  Joseph,  Green  Bank,  Holywell-greeu,  Halifax 

Davidson,    William    Brown,    M.A.,    D.Sc.    (Aberdeen),    rh.D. 

(Wiirzburg),  F.  l.C,  Saltley  Gas  Works,  Birmingham 
IIDavies,   Arthur   Elbou,  Ph.D.,  Tweedbank,   AVest  Savile-road, 
Edinburgh 

Davies,    Edward,    F.I.C.,    The   Laboratory,    28,    Chapel-street, 
Liverpool 

Davies,  John  Llewelyn,  B.A.  (Cantab.),  8,  Rugby-road,  Neath 

Davies,  Llewellyn  John,  Bute-chambers,  Bute-road,  Cardilf 

Davies,  Samuel  Henry,  B.Sc.  (Vict.),  Bowntrce's  Cocoa  Works, 
York 

Davis,  Arthur  Charles,  2,  Dowuing-grove,  Cambridge 

Davis,  Charles  Benson,    c/o   Dr.   Francis  Wyatt,    S.W. -corner, 
23rd-strect,  and  9th-avenue,  New  York,  U.S.A. 

Davis,  Francis,  Forest  Villa,  Oveuden,  Halifax,  Yorks. 

Davis,  Frederick,   B.Sc.    (Vict.),  Hazel   House,    Hayfield,    near 
Stockport 

Davis,  Henry  Wilson,  F.I.C.,  Farleigh,  Crescent-road,  Kingston 

Hill,  S.W. 
II Davis,  J.  Frederick,  c/o  J.  Lewis,  E.sq.,  Government  Laboratory, 

Parliament-street,  Cape  Town,  South  Africa 
II  Davis,  Richard  Hay  ton,  23,  Regent-parade,  Harrogate 

Davis,  Thomas  Sebastian,  199,  South  Lambeth-road,  S.W. 

Davis,  William  Alfred,  B.Sc.  (Loud.),  Central  Technical  College, 

South  Kensington,  S.W. 
II Davis,  Walter  Charl«s,  The  Chestnuts,  Durdham  Down,  Bristol 

1>2 
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Date  of 

Election. 

1900 


1895 

1900    Trans. 


1890  : 

1881  '  Trans. 

1905 

Trans. 


Trans. 


Trans. 


I    V.P.     1 
\  1871-4  j 


Trans. 


I'roc. 


Trans. 


Trans. 


C.  1874-7 
V.P.80.3 
M  8,90-7 
P.  W-0 
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Davison,      Thomas      Cuthbert,      Bower-hill,      Exmouth-street, 

Swindon,  Wilts. 
Daw,   Frederic   Weldon,   A,R.C.S.,  F.I.C.,  Eureka-place,  Ebbw 

Vale,  Men. 
Dawson,   Hany    Medforth,    B.Sc.     (Lond.    and    Leeds),    Ph.D. 

(Giesscn),  The  University,  Leeds,  and  North-terrace,  Bramley, 

Leeds 
Dawson,  Henry  Royal,  c/o  Messrs.  Peyton  and  Son,  Lister-street, 

Birmingham,  and  6,  "VVimbourne-road,  Edgbaston,  Birmingham 
Day,  Charles  Edwin,  B.Sc.  (Edin.),  The  Mines,  Coniston,  Lanes. 
IIDay,  Thomas  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Day,  William  Walpole,   B.Sc.   (Wales),  Llandilo,  Attleborough- 

road,  Nuneaton 
Dean,  George,  M.A.  (Cantab.),  4,  Empress-avenue,  Ilford,  E. 
Deane,    Harold,    B.Sc.    (Lond.),    A.LC,    34,    Drakefield-road, 

Upper  Tooting,  S.W. 
Deane,  Leopold  Mandeville,  Birchville,  5,  Wliitehall-road,  Rugby 
Debus,  Heinrich,  Prof.,  Ph.D.  (Marburg),  F.R.S,,  Schlangenweg 

4,  Cassel,  Provinz  Hessen,  Germany 
IIDe  Castro,   John   Paul,  M.A.  (Cantab.),  F.LC,  Laboratory  and 

Assay  Office,  Effingham  House,  Arundel-strcet,  Strand,  W.C. 
Dechan,  Martin,  F.LC,  Laboratory  of  Public  Analyst,  Hawick 
Deck,  Arthur,  Hollydcne,  Tenison-avenue,  Cambridge 
Decks,  William  Thomas,  High-street,  Shnnklin,  Isle  of  Wight 
llDeering,  William  Henry,  LS.O.,  F.LC,  Chemical  Dept.,  Royal 

Arsenal,  Woolwich,  S.E. 
Deerr,  Noel  Fiilding,  Blairmont,  Berbice,  British  Guiana 
De  la  Rue,  Evelyn  ^.ndro.s,  B.A.  (Oxon.),  110,  Bunhill-row,  E.C 
De    Lury,  Ralph   Emerson,    M.A.    (Toronto),    The    University, 

Toronto,  Canada 
Denison,  Joseph  Richard,  Liugholme,  Hcaton,  Bradford 
Dennis,  William,  98,  Albert-road,  Jarrow-on-Tyne 
Denton,  John,  Horton  Villa,  Bradford 
Desch,  Cecil  Henry,  D.Sc.  (Lond.),  Ph.D.  (Wurzburg),  F.LC, 

Instow,  Mount  Pleasant-road,  South  Tottenham,  N. 
Deverell,  Louis  Charles,  Straits  Trading  Co.,  Singapore,  Straits 

Settlements 
llDewar,  Sir  James,  Prof., M.A.  (Cantab.),  Hon.  LL.D.  (St.  Andrews, 

Abcrd.,    Edin.,    Glos.),     Hon.    D.Sc.    (Oxon.,    Dub.,    Vict., 

I roland),  F.  R.  S. ,  F.  L C. ,  Royal  I natitution,  Albemarle-stroot,  W. 
Dnwhirst,    John     Arthur,    F.LC,    13,    Highfiold-terrace,    Nab 

Wood,  Snltairo,  Bradford 
Dibdin,    William   Joseph,   F.LC,  Purley  Bury,  Purley-down.s- 

road,  Sandcrstead,  Croydon 
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Date  of 
Election. 

1872 


1904 
1898 

1906 
1860 

1903 


I 


1897 

1885 

1896 
1894 

1876 

1893 
1902 

1890 
1895 
1862 
1882 

1887 
1898 

1901 
1886 
1892 
1905 
1897 

1894 

1905 

1892 
1901 


Trans. 


Trans. 

Trans. 
Proc. 

Trans. 


Trans. 
Trans. 


Proc. 
Proc. 

Trans. 


tC.lSTi-i\ 

vp. 

1 1900-03  I 


C.  1900-06 


rC.1892-6\ 

V.P. 
I     1904-  ) 


C.  1901-06 


llDickinson,  Arthur  John,  F.  I.C,  Truro  Villa,  57,  Lewisham-high- 

road.  S.E. 
Dickinson,  Francis,  26,  O'Connell-avenue,  Dublin 
Dickson,  Samuel,  Chemical  Laboratory,  2,  Broadway,  Westminster, 

S.W. 
Dickson,  AVilliani,  Branksome,  Bridge  of  Weir,  N.B. 
II Divers,  Edward,  Prof.,  M.D.  and  D.Sc.  (K.U.I.),  F.K.S.,  F  I.C, 

3,  Canning-place,  Palace  Gate,  W. 
Divine,  Thomas,  M.D.  and   CM.    (Glas.),  D.P.H.   (Lend,    and 

Cantab.),  30,  Percy-street,  Huddersfield 
Dixon,    Andrew  James,   F. I.C,  Girton,    McLaren-street,    North 

Sydney,  N.S.W. 
Dixon,  Augustus  Edward,  Prof,  M.D.  (Dub.),  Queen's  College, 

and  Fernhurst-aveuue,  Western-road,  Cork 
Dixon,  Frank,  B.Sc.  (Lond.),  The  Institute,  Lydney,  Gloucester 
II  Dixon,  George,  M.A.  (Cantab.),  Trinity  College,  Cambridge,  and 

St.  Bees,  R.S.O.,  Cumberland 
II  Dixon,    Harold     Baily,     Prof.,     M.A.     (Oxon.),    F.R.S.,    The 

University,  Manchester 
Dixon,  Harry  William,  Clarence  Iron  and  Steel  Works,  Leeds 
Dixon,  John   Kemp  Smith,  c/o  Messrs.   H.  Richardson   &  Co., 

Chemical  Manure  Manufacturers,  York 
Dixon,  William,  4,  Park -place -east,  Sunderland 
Dixon,  William,  102,  Spring-street,  Bury 

Dixon,  William  Adam,  F.I.C.,  97,  Pitt-street,  Sydney,  N.S.W. 
Dobbie,    James  Johnston,    Prof.,  M.A.    (Glas.),   D.Sc.    (Edin.), 

F.R.S.,  F.I.C,  Museum  of  Science  and  Art,  Edinburgh 
Dobbin,  Leonard,  Ph.D.  (Wiirzburg),  F.I.C,  Chemical  Labora- 

tory.  New  University-buildings,  Edinburgh 
Dodd,  Frederick  Robertson,  F.  I.  C. ,  Victoria- villas,  139,  Burscough> 

street,  Ormskirk 
Dodd,  Robert,  28,  Sibella-road,  Clapham,  S.W. 
Dodd,  W.  Ralph,  Trederwen,  Village-road,  Enfield,  N. 
Dodds,  George  Price,  14,  St.  Luke's-terrace,  Darlington 
Dodds,  Roger,  Kiugswood  School,  Bath 
Dodgson,    John    Walli-,     B.Sc.     (Lond.),     University   College, 

Reading 
Doherty,    William    Michael,    F.I.C,    Government    Laboratory, 

Sydney,  N.S.W. 
Donald,  Robert,  M.A.,  B.Sc.  (N.Z.),  M.R.C.S.  (Eng.),  L.R.C.P. 
(Loud.),  D.P.H.  (Oxon.),  75,  Clyde-street,  Dunedin,  N.Z. 
Donaldson,  Hudson,  The  Laurels,.  St.  Catharine's-road,  Grantham 
Donnan,  Frederick  George,  Prof.,  M.A.  (R.U.I.),  Ph.D.  (Leipzig). 

Muspratt  Laboratory,  The  University,  Liverpool 
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Dat«  of 

Election. 

1897  ■  Trans. 

1902 

1900  I 
1888 
1905 
1884 

1899 
1899 

1884 

1891 

1893 


Proc. 


1906 
1902 

1895 

1904 
1897 
1901 

1900 

1898 

1890 

1892 

1893 

1897 
1884 

1880 
1880 
1881 


Trans. 


Tran«. 
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Dootson,    Frederick   William,   M.A.    (Cantab.),  D.Sc.   (Dublin), 

F.I.C.,  University  Chemical  Laboratory,  Cambridge 
Doree,   Charles,    M.A.    (Oxon.),    B.Sc,    Seafield   Park    College, 

Fareham,  Hants. 
DoiTgall,  James  Dick,  Senhouse-street,  Maryport,  Cumberland 
II Douglas,  William,  F.  I.  C,  Diamond,  Demerara,  British  Guiana 
Doull,  John,  22,  Lauriston-place,  Edinburgh 
Down,  Frederick  Johnathan,  Glengariff,  Milton-road,  Harpenden, 

Herts. 
Doyle,  Frederick,  Oakdene,  .Scotland-road,  Slanwix,  Carlisle 
Drake,    Francis    Alfred,   B.Sc.   (Lond.),    24,    Cavendish -square, 

Hull 
Draper,  Henry  Carter,   68,   Wodehouse-torrace,  North  Circular- 
road,  Dublin 
Dreaper,  William  Porter,  F.I.C.,  Woodcroft,  Felixstowe,  S.O., 

Suffolk 
Dreyfus,    Charles,    Ph.D.,   The   Clayton   Aniline  Co.,   Clayton, 

Manchester 
Drinkwater,  Lionel  John,  Burford,  Oxon. 
Drought,  James  Justinian,    Molo,    vid  Jilombasa,   liritish   East 

Africa 
Dnice,  Edric,  County  Agricultural  Institute,   Eidgraont,  Aspley 

Guise,  R.S.O. 
Drugman,  Juiicn,  Ph.D.  (Bonn),  The  University,  Manchester 
Duckham,  Alexander,  Phcenix  Wharf,  West  Ferry-road, Millwall,E. 
Duckworth,    William    Henry,    Blackburn    Corporation    Sewage 

Works,  Samlesbury,  near  Preston 
Dudderidge,  Frank  Rawlinson,  45,  Sidney-grove,  Newcastle-on- 

Tyne 
Dudley,  Charles  Benjamin,  Ph.D.  (Yale),  Drawer  334,  Altoona, 

Pa.,  U.S.A. 
IIDudlcy,  William  Lofland,  Prof. ,  Vanderbilt  University,  Nashville, 

Tennessee,  U.S.A. 
Dufficld,    Walter    William,     5,     Ashington-road,    Hurlingham, 

Fulham,  S.W. 
BDnfton,  Samuel  Felix,    M.A.   (Cantab.),   D.Sc.   (Loud.),  Laurel 

liaiik,  Claremont-road,  Headiiiglcy,  liOcds. 
Dufty,  Lawrence,  8,  Clarke-street,  Siiofl'icld 
Duggan,  Thoma.s  Richard,    F.I.C.,  60,  Foylo-road,  Blackhoath, 

8.B. 
DniBberg,  Carl,  Prof.,  Ph.D.,  Elberfold,  Germany 
HDukofi,  Thoma.s  William,  P.O.  Box  10,  Vryhoid,  South  Africa 
Duncan,  Arthur  William,  1,  Trafalgar- road.  Higher  Bentcliffe, 

Pendleton,  Manchester 
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Date 
Electi 

1894 

of 
on, 

Proc. 

1906 

1891 

1896 

1905 

1894 

Proc. 

1882 

1893 

1899 

1901 

Trans. 

1885 

1905 
1879 

Trans. 

i  C.  1888-  1 
1       91        1 
8.93-190.r 
i      V.P, 
1903-06 

1860 

Trans. 

C.  1871-5 

1896 

1871 

1906 

1883 

Trans. 

1892 

1875 

Trans. 

/C.1893-7\ 
I    1904-   / 

1890 

Trans. 

1885 

Trans. 

1883 

Traus. 

1905 

1876 

II  Duncan,  Cecil  Cooke,  F.I.C.,  The  Shire  Hall,  "Worcester 
Duncan,  Robert  Kennedy,  Prof.,  University  of  Kansas,  Lawrence, 

Kansas,  U.S.A. 
Duncan,     William,    F.I.C.,     The     Laboratory,    65,    Bath-row, 

Edgbaston,  Birraingham 
Duncan,  William,  Royal  Dispensary,  21,  West  Richmoud-»treet, 

Edinburgh 
Dunlop,  Harry,  Cragdarroch  Cove,  Dumbartonshire,  N.B. 
II Dunn,  Frederic,  193,  Collins-street,  Melbourne,  Australia 
Dunn,   John   Thoma.s,    D.Sc.    (Dun.),    F.LC,    10,    Dean-street, 

Newcastle-on-Tyno 
Dunnington,  Francis  Perry,  University  of  Virginia,  Charlottesville, 

U.S.A. 
Dunscorabe,    Frederick    Charles,    c/o    Electric    Reduction    Co., 

Buckingham,  Quebec,  Canada 
Dunstan,    Albert   Ernest,    B.Sc.    (Lond.),    East  Ham  Technical 

College,  East  Ham,  E. 
Dunstan,    Malcolm   James   Rowley,   M.  A.  (Oxon. ),  F.LC,   The 

College,  Wye,  Kent 
Dunstan,  Sydney,  The  Royal  Infirmary,  Newcastle-on-Tyno 

llDunstan,  Wyndham  ^Rowland,  Prof.,  Hon.   M.A.  (Oxon.),  Hon, 
LL.D.  (Aberdeen),  F.R.S.,  F.LC,  Imperial  Institute,  S.W. 

Dupre,  August,  M.A.  and  Ph.D.  (Heidelberg),  F.R.S.,  F.LC, 
2,  Edinburgh  Mansions,  Howick -place,  S.W. 

Durant,    Henry    Thomas,    The    Rhodesia    Gold    Fields,    Ltd., 

Bulawayo,  Matabeleland,  South  Africa 
II Durham,  Henry,  13,  Coleherne-road,  South  Kensington,  S.W. 

Durrans .Thomas  Harold,  1,  Cornwall-terrace,  Regent's  Park,  N.  W. 

Durrant,  Reginald   Graham,  M.A.  (Oxon.),  The  College,    Marl- 
borough, Wilts. 

Duxbury,    Thomas,    17,    Grosvenor-chambers,    Deansgate,    ilan- 
chester 
II Dyer.  Bernard,   D.Sc.   (Lond.),    F.LC,  17,  Great  Tower-street, 
E.C. 

Dymond,  Thomas  Sonthall,  F.LC,  Board  of  Education,  South 
Kensington,  S.W. 

Dyson,  Gibson,  Ph.D.,  Venn  Farm,  Marden,  Hereford 
II  Dyson,  Septimus,  8,  Belmont-aveuue,  Harrogate 

Bade,  Samuel  George,  10,  Eagle-street,  Port  Talbot,  South  Wales 
IIEarp,  Francis  Salsbury,  Ph.D.  (Giessen),  F.LC,  72,  Addis-street, 
Kalgoorlie,  West  Australia 
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Date  of 
Election. 

1889    Trans. 


Trans. 


Trans, 


Trans. 
Trans. 
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llEasterfield,  Thomas  Hill,  Prof.,  M.A.  (Cantab.),  Ph.D.  (Wiirz- 

burg),     F.I.C.,     The    Victoria    College,      Wellington,     New 

Zealand 
Eastick,  Charles  E.,  Martineau's  Eefinery,  King  Edward-street, 

Whitechapel,  E. 
Eastick,  John  Joseph,  F.I.C.,    Millaquin   Refinery,   Bundaberg, 

Queensland 
Eastwood,  Arthur  "William,   B.A.    (Cantab.),    Newton   College, 

Newton  Abbot,  South  Devon 
IIEccles,    Herbert,    Briton    Ferry   Steel    Works,    Briton    Ferry, 

Glamorganshire 
Edgell,  Cecil  Wyatt-,  B.  A.  (Oxon. ),  Cowrey-place,  Exeter 
Edgell,    Richard   Arnold,    Rev.,    M.A.   (Oxon.),  Sywell    House, 

Llandudno,  Wales 
Edgerton,  John  Percy,  The  Laboratory,  61,  Cornhill,  E.C. 
Edlin,  Edgar  Leeder,  B.A.  (Oxon.),  31,  All  Saints-road,  Leicester 
Edminson,  Sidney  Robert,  Maritzburg  College,  Natal,  South  Africa 
Edwards,  Thomas,  Ty  Mawr,  Rhymney,  via  Cardiff 
Edwards,    Vincent,    F. l.C,   c/o   Lawes'    Chemical  Manure  Co., 

Barking  Creek,  Essex 
Edwards,  Walter  Nicholas,  6,  Shardcroft-avenue,  Heme  Hill,  S.  E. 
IIEdwards,   Wilbraham    Tollemache    Arthur,   M.R.A.C,    F.LC, 

The  Laboratory,  Phoenix,  Mauritius 
IIEhrhardt,  Ernest  Francis,  D.Sc.  (Loud.),  Ph.D.  (Munich),  B.Sc. 

(Birm. ),  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-am- 
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Elmore,  Alexander  Stanley,  4,  Broad -street- place,  E.G. 

Elsden,     Alfred     Vincent,     B.Sc.     (LonJ.),     A.I.C.,     Chemical 
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Benoni,  Transvaal,  South  Africa 
Esilman,    Alexander,    Fleetwood   Lodge,    25,    Roe-lane,    South- 
port 
lEsson,   William,  Prof.,  M.A.   (Oxon.),   F.R.S.,  Merton  College, 

Oxford 
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Ewan,  Thomas,  M.Sc.  (Vict.),  Ph.D.  (Munich),  c/o  Cassel  Gold 
Extracting  Co. ,  Ruehill-road,  Maryhill,  Glasgow 
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Ferrand,  Frederick,  13,  Torrington-street,  Hopwood,  Heywood 
Ferreira,  A.  A. 

Ferrier,  James,  Columbus,  Georgia,  U.S.A. 
Ferrier,  John  Greig,  6,  Brunswick-square,  Port  of  Spain,  Trinidad, 

West  Indies. 
Ferrier,  Jolin  Oliver,  Ackland  House,  Slave  Island, Colombo,  Ceylon 
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Field,     William     Eddington,    65,   Sutherland-road,    Armadale, 
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(Vict),  F.R.S.,  Emeritus  Professor  of  Physics,  University 
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Foulerton,  Alexander  Grant  Rus.sell,  F.R.C.S.  (Eng.),  L.R.C.P., 
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Gardner,    John    Addyman,    M.A.    (Oxon.),    F.LC,    Chemical 

Department,  St.  George's  Hospital,  S.W. 
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Garrett,    Frederic  Cliarles,  M.Sc.  (Vict.),  Armstrong  College  of 

Science,  Newcastle-on-Tyne 
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lIGibbes,  Cuthbert  Chipiuaii,  M.D.  and  CM.,  (Aberd.),  M.R.C.P. 

(Lond.),  D.P.H.  (Cantab.),  89,  Harley-street,  W. 
Gibbings,    George    William,    Standard   Bank   of  South   Africa, 

Salisbury,  Rhodesia,  South  Africa 
Gibbons,  Joseph  Lake,  The  Higher  Grade  School,  Blyth,  Northum- 
berland 
Gibbs,  Reginald  William  Malyon,  B.A.  (Cantab.),  B.Sc.  (Lond), 

The  Grammar  School,  Spilsby,  Lines. 
Gibson,  John,  St.  Oswald's  road,  Hexham 
Gibson,  John, Prof., Ph.D.  (Heidelberg),  F.R.S.E.,  F.I.C.,  Heriot- 

Watt  College,  Edinburgh 
Gibson,  William  Humphrey,  122,  King's-road,  Brighton 
Gidden,  William  Thomas,  The   Hawthorns,  Moat-road,  Laugley, 

near  Birmingham 
Gilbard,   John    Francis    Hutchius,    F.I.C.,    245,    Dalston-laue, 

Hackney,  N.E. 
Gilchrist,  James  Gray,  M.A.  (Aberd.),  B.Sc.  (Lond.),  Newseat, 

Rothienorman,  Aberdeenshire 
Gilderdale,  Frederick,  3,  Havelock-strcet,  Newcastle-ou-Tyne 
[|Gill,  E.  Clarendon,  10,  Barrack -road,  Christchurch,  Hants. 
Gill,  John,  Gwealhellis,  Helston,  Cornwall 
Gill,  J.  Arthur,  Pennsylvania,  Lower-green-road,  Rusthall,  Tun- 
bridge  Wells 
Gilles,  William  Setten,  F.I.C,  The  Cottage,  Rocking,  Braintree, 

Essex 
Gillies,  Albert,  Government  Laboratories,  Joliannesburg,  South 

Africa 
llGillman,  A.  W. 

Gillman,  Edward,  Government  Laboratory,  Barbados,  West  Indies 
Girdwood,   Gilbert  Prout,  M.D.    and  CM.   (McGill),  M.R.C.S. 

(Eng.),  F.LC,  111,  University-street,  Montreal 
Girtin,  Thomas,  M.A.  (Cantab.),  125a,  Highbury  New  Park,  N. 
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Date  of 

Election. 

1898 


1905 
1872 

1904 

1906 

1895 
1899 

1878 

1889 

1898 

1899 
1897 

1904 

1890 


1896 
1890 
1875 

1905 
1890 

1889 

1908 
1900 
1879 


Tiaiis. 


Trans. 


Trana. 


1897 
1887 
1889 
1893 
1871  Trans. 


C.  1898-01 
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Glaister,  John,    Prof.,   M.D.    (Glas.),    M.R.C.S.    and   L.R.C.P. 

(Edin.),  18,  Woodside-place,  Glasgow 
Glass,  Archibald  Melville,  B.Sc.  (Lond. ),  37,  Chancery-lane,  W.C. 
IIGlover,  George  Thomas,  F.I.C.,  24,  Craven-hill-gardens,  Lancaster 

Gate,  W. 
Glover,  Harry  James,  Mount  Pleasant,  Wrattle-road,  Westham, 

near  Hastings 
Glover,    Walter    Harris,  Ph.D.   (Leipzig),  38,    Ribblesdale-road, 

Streatham  Park,  S.W. 
Goldfinch,  George,  7,  Church-walk,  Hendon,  N.W. 
Golding,  John,  F.LC,  Midland  Agricultural  and  Dairy  Institute, 

Kingston,  Derby 
i; Goldschmidt,  S.  A.,  Ph.D.,  c/o  Columbia  Chemical  Works,  43, 

Sedgwick-street,  Brooklyn,  New  York,  U.S.A. 
Goldsmith,  Byron  B.,  Ph.B.   (Columbia),   19,    East  74th-street, 

New  York  City,  U.S.A. 
Goldsmith,   John   Naish,    B.Sc.     (Vict.),    Ph.D.     (Heidelberg), 

British  Xylonite  Co.,  Manningtree,  Essex 
Goltz,  Harold  Francis  Carl,  155,  Brixton  Hill,  S.W. 
Gomess,  Alfred  Francis  Bilderbeck,  M.R.C.S.  (Eng.),  L.R.C.P. 

(Lond.),  33,  Draytougardens,  South  Kensington,  S.W. 
IIGoodson,  John    Augustus,    A.LC,   Gordon  College,  Khartoum, 

Africa 
Goodwin,  Thomas  Small,  Prof.,  M.B.  and  CM.  (Glas.),  F.R.S.E., 

1,  Heron-terrace,  St.  Margarets,  Twickenham 
Goodwin,  William,  ThornclilTc,  Macclesfield 
Gordon,  Colin,  Storer's  Wharf,  Cubitt  Town,  E. 
Gordon,  Joseph  Gordon,  F.LC,  Queen  Anne's-mansions,  West- 
minster, S.W. 
Gorman,  Henry  Isaac,  126,  Quay,  Waterford,  Ireland 
Gosaling,  Frank,  B.Sc.  (Loud.),  H.M.  Patent  Office,  Staple  Inn, 

W.C. 
HGott,  Benjamin  Scaife,  M.A.  (Cantab.),  The   Guildhall,  West- 
minster, S.W. 
Gough,  Henry,  188,  Weoste-lane,  Pendleton,  Manchester 
Gough,  John  Henry,  05,  Grange-avenue,  Chapeltown-road,  Leeds 
Gough,  Thoma.s,  Rev.,  B.Sc.   (liond.),   King    Edward's  School, 

Retford,  Notts. 
Goulding,  Ernest,  D.Sc.  (Lond.),  F.  I.C,  98,  Stroud  Green-road,  N. 
Cover,  Herbert  James,  29,  Piccadilly,  Hanloy,  StaHs. 
Gow,  Robert  John,  Ivy  Lea,  Hough  Green,  near  Widnes 
Gower,  Alfred  Roland,  Asbleigh,  Furncss  Park-rond,  Barrow 
llGowland,  William,  Prof.,    A.R.S.M.,    F.LC,  13,   Russell -roiul, 

KonsingtoD,  W. 
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Date  o( 
Electio 

1887 

Trans. 

1884 

1862 

C.  1880-1 

1880 

Trans. 

1890 

Trans. 

1887 

1882 

1900 

Trans. 

1892 

Trans. 

1895 

1890 

1885 

Trans. 

C.  1894-5 

1902 

Trans. 

1905 

1902 

1878 

1887 

1878 

1874 

Trans. 

1885 

1894 

Proc. 

1891 

f 

190t) 

Traus. 

1874 

1896 

1888 

1905 

Goyder,    Georj<e    Arthur,    Hawkins-road,    Medindie,    Adelaide, 

South  Australia 
Grace,  William  Frank,  30.  Hartington-villas,  Hove,  Sussex 
Graham,   Charles,  Prof.,  D.Sc.  (Lond.),  F.l.C,  The  Reculvers, 

Hastings 
IIGraham,    Christopher  Colborne,     F.I.C.,     Oriel     House,    Scar- 
borough. 
Grant,    James,     F.l.C,     Oaklaiids,     Gardner-road,     Prestwich, 

near  Manchester 
Gravill,  Edward  Day,  F.R.M.S.,  42,  Walmsley-street,  Hull 
Gray,    George,  Canterbury  Agricultural   College,    Lincoln,    New 

Zealand 
Gray,  Robert  Whytlaw,  7,  Orme-court,  Bayswater,  W. 
Gray,  Thomas,  Prof.,  D.Sc.  (Glas.),  Ph.D.(Jena),  The  Teclmical 

College,  Glasgow 
Greaves,  William  Abraham,  23a,  Broad-bank,  Louth,  Lines. 
Green,   Alfred   Henry,    A.LC,   Oaklands,    Lowton,    Newton-le- 

Willows,  Lanes. 
IIGreen,    Arthur    George,    Prof.,     M.Sc     (Vict.),     F.LC,    The 

University,  Leeds  ;  and  49,  Cardigan-road,  Headingley,  Leeds 
Green,  Clarence  James,  B.Sc.  (Vict),  c/o  Messrs.  Nicholson  and 

Co.,  Beaumont  Works,  St.  Albans 
Green,  Ernest,  113,  Hulton-street,  Moss  Side,  Manchester 
Green,  George  Felix  Dudbridge,  A.LC,  c/o  Messrs.  Davey  and 

Co.,  GainsUoro'-road,  Hackney  Wick,  N.E. 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,    John     Edward,     A.R.S.M.,      West     Clyne,    Stretford, 

Manchester 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

llGreenaway,  Alfred  John,  F.LC,  The  Orchard,  Chertsey,  Surrey, 
Greenway,   Thomas    John,    F.LC,    60,     Brookman's-buildings, 

Grenfell-street,  Adelaide,  South  Australia 
Greeves,  Alfred,  25,  Baluiuir-gardens,  Putney,  S.  W. 
Gregory,  Alfred  John,  M.D.  and  B.S.  (Dun.  and  Cape  of  Good 

Hope),    M.R.C.S.     and      D.P.H.      (Eng.),     B.Sc,     Colonial 

Secretary's  Office,  Cape  Town,  South  Africa 
Gregory,  Thomas  William  Diggle,  Lynton,  Basford-park,  Stoke- 
on-Trent 
Greville,    Henry    Leicester,    F.LC,    39,    Croft-road,    Bromley, 

Kent 
Grice,      Walter      Thomas,      9,      Dalhousie-squarj,      Calcutta, 

India 
il  Griffith,  David  Agnew,  The  Houghlands,  Kelsall,  Chester 
Griffiths,  John,  B.Sc.  (Wales),  The  Hollies,  Upton-.park,  Chester 
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Date  of 
Election. 

1902 

1879 

1895 

1902 

1880 

1893 

1906 

1889 
1900 
1895 

1871 
1902 

1901 

1897 
1903 

1897 

1902 
1895 

1902 
1906 

1899 

1898 
1888 

1904 
1904 

1897 


Trails. 


Tranc. 

Trans. 
Trans. 


C.1877- 
V.P. 
1899- 
1902. 
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Griffiths,  John  Thomas,  9,  Greeuliill -avenue,  Tenby,  South  Wales 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Grime,  Herbert,  3,  Hill-side,  Lancaster 
Grimwade,   "Wilfrid  Russell,  B.Sc.   (itielbourne),  342-346,  Little 

Flinders-street,  Melbourne,  Australia 
Grimwood,    Robert,    F.LC,     Chemical     Department,     London 

County  Council,  40,  Craven -street,  W.C. 
Grimwood,  Robert  George,  F.LC,  43,  Leaside-avenue,  Musvvell 

Hill,  N. 
Grindley,  Harry  Sands,  Prof.,  D.Sc.  (Harvard),  B.Sc.  (Hlinois), 

State  University,  Urbana,  Hlinois,  U.S.A. 
Gripper,  Harold,  Chapel-lane,  Wilmslow,  Cheshire 
Gritton,  Henry  Bertie,  The  Royal  Mint,  Sydney,  N.S.W. 
Grossman,     Edward     Henry,      12,      Alfred-jdace-west,     South 

Kensington,  S.W. 

IIGroves,  Charles  Edward,  F.R.S.,  F.LC,  Kennington  Green,  S.E. 

Groves,   Samuel   Ernest,  luglcside,  Bridle-road,  South   Boldon, 

Co.  Durham 
Groves,  William  Peer,  B.A.  (Cantab.),  Green  Bank,  Plumbley, 

Cheshire 
Grundey,  Frederick  Roscoe,  B.Sc.  (Vict.),  33,  Woodburn-square, 

Douglas,  Isle  of  Man 
Grundy,  Frank  Barnes,  F.LC,  Victoria  Mills,  Bredbury,  near 

Stockport 
Guest,     Edward     Graham,    M.A.     (Cantab.),     B.Sc.     (Loud.), 

5,  Churchill,  Edinburgh 
Gumersall,  Edward,  21,  New-road,  Rochester,  Kent 
Guun,    Alexander,    13,    AVilby-terrace,    Fulwich-road,   Dartford, 

Kent 
Gunn,  Gilbert,  29,  Piiiry-old-road,  Hey  wood.  Lanes. 
Gupta,  Hem  Chandra  Dutt,  Prof.,  M.A.  (Calcutta),  Tej  Narayan 

Jubilee  College,  Bliagalpur,  Bengal,  India 
Gurney,  Elliott  Henry,  Agricultural  College,  Gatton,  Queensland, 

Australia 
Guthrie,  Alexander,  B.Sc.  (Glas. ),  Inglowood,  Eaton-road,  Coventry 
Guthrie,  Frederick  liickell,  F.LC!.,  Chemical  Laboratory,  Depart- 
ment of  Agriculture,  Sydney,  N.S.W. 
Guthrie,  John  Monto.ith,  199,  Ferry-road,  Leith,  N.B. 
Guttniann,  Leo  Frank,  I'h.l).  (Heidelberg),  A.l.C,  Tiie  College 

of  tlio   City   of   New   York,    New   York   City,    U.S.A.,   and 

18,  Aberdare-gardens,  N.W. 
Outtmauu,  Oscar,  F.LC,  12,  Mark-lane,  E.C. 
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Traus. 


Date  of 

Election. 

1902  Trana. 
1874 


1878 
1894 

1898 

1893 
1886 

1905 

1899 
1881 
1892 

1876 

1893 

1891 

1889 

1891 

1889 

1903 

1906 

1876 
1899- 
1893 

18: 


Trans. 


Trans. 


Trans. 


C.  1904- 


1897 

1902 

1900 
1890 


Trans. 


Haas,  Paul,  D.Sc.  (Lond.),  Ph.D.  (Freiburg),  11,  Westbourne- 

park-road,  W. 
Habirshaw,  William  Martin,   341,  Madison-arenue,    New  York, 

U.S.A. 
IIHadkinson,  John. 
Hadloy,  Arthur,  c/o  Messrs.  Crowley  k  Co.,  Ltd.,  The  Brewery, 

Alton,  Hants. 
Hadley,     Edwin     Bernard,     Dalhain     Villa,      Granville-road, 

Southfields,  S.W. 
II  Hadley,  Henry  Edwin,  School  of  Science,  Kidderminster 
Haga,  Tanieinasa,  D.Sc,  College  of  Science,  University  of  Tokio, 

Jajjan 
Haigh,  Sidney  Montague,  St.  Edmund's-avenue,  Port-hill,  Stoke- 
on-Trent 
Haigh,  Percy,  St.  Catherine's,  Hurstpierpoint,  Sussex 
Hailes,  Alfred  James  de,  F.I.O.,  16,  Red  Lion-square,  W.C. 
Haines,  Walter  Stanley,  Prof.,  c/o  Rush  Medical  College,  Chicago, 

U.S.A. 
Hake,   Henry  Wilson,   Ph.D.    (Giessen),    F.LC,    Westminster 

Hospital  Medical  School,  Caxton-street,  S.W. 
Hale,  Henry  Onasby,  Oundle  School,  Northants. 
Hall,   Alfred  Daniel,   M.A.  (Uxon.),  Lawes  Agricultural  Trust, 

Rotlianistoi  Expeiiniental  Station,  Harpenden,  Herts. 
Hall,  Allan  Twistleton,  c/o  Messrs.  Sissona  Bros,  and  Co.,  Ltd., 

Hull 
Hall,  Archibald,  F.LC,  34,  Bishopsgate-street,  E.C. 
Hall,   John   Albert,  M.Sc.  (Mane),  Victoria  Chemical  Works, 

Victoria,  British  Columbia 
Hall,  John  Thomas,  West  View,  Stanwell,  Staines 
Hall,  Richard  John,  M.Se.  (Vict.),  F.LC,  Sandycroft,  Serpeutina- 

road,  Egremont,  Liverpool 
Hail,  Samuel,  F.LC,  East  London  Soap  Works,  Bow,  E. 
I  Hall,  Samuel  Godfrey,  19,  Aberdeen-park,  Highbury,  N. 
Haller,  Albiu,  Prof.,  1,  Rue  de  Gotf,  Paris 

Halliburton,  William  Dobinson,  Prof.,  M.D.,  B.Sc.  andF.R.C.P. 
(Loud.),    M.R.CS.,    (Eng.),    F.R.S.,    Church    Cottage,    17, 
Marylebone-road,  N.W. 
Halliwell,  Edward,  F.LC,  c/o  Ribble  Joint  Committee,  2,  Stanley- 
place,  Preston 
Hallowell,  Thomas  Butterworth,  Ladyshawe  House,  New  Mills, 

West  Stockport 
Halstead,  Reginald  Gordon,  12  and  16,  Coleman-street,  E.C 
Hambly,  Frederick  John,  F.LC,  c/o  The  Electric  Reduction  Co., 
Buckingham,  Quebec,  Canada 
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Date  of 
Election. 


1888 
1898 
1897 
1875 

1904 

1901 
1857 

1900 

1895 

1896 
1900 

1902 
1372 

1889 
1901 

1895 

1897 

1859 

1863 

1887 

1902 

1885 

1892 

1874 
1876 

1884 


Trans. 


Trans 


Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Traus. 


8. 1865-73 
V.  P.  73-0, 
80-3,  02-6 
P.  1895-7 


C.  1902-05 
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Hamilton,  James  Cullen,  Arncliffe,  Arnside,  via  Caruforth 
Hamilton,  Oswald,  Old  Stratford,  Stony  Stratford,  Bucks. 
Hamilton,  Robert,  3,  Westminster-terrace,  Ibrox,  Glasgow 
Hamlet,  William     Mogfor.l,     F.I.C.,    Government    Laboratory, 

Macquarie-street,  Sydney,  N.S.W. 
Hammond,   Harold    Sankey,  Agricultural   Experiment   Station, 

Kingston,  Rhode  Island,  U.S.A. 
Hammond,  Herbert  Blackmore,  41,  St  James'-street,  Dover 
Haubury,  Cornelius,  F.I. C,  Plough-court,  Lombard-street,  E.G., 

and  Dynevor  House,  Richmond,  Surrey 
Handcock,  Walter  Augustus,  A.I.C.,  Pentlands,  39,  The  Avenue, 

Beckenham,  Kent 
Hanes,      Edgar     Septimus,      F.I.C.,      27,     Lyncroft-mansions, 

Lyncroft-gardens,  Hampstead,  N.W. 
Hanger,  Ralph  Hamilton,  Hawthorn-villa,  Newland,  Hull 
Hanley,     John,     F.  I.C.,    74,    Rowsou-street,     New     Brighton, 

Cheshire 
Hann,  Archie  Cecil  Osborn,  54,  Wood-vale,  Forest  Hill,  S.E. 
IIHannay,   James  Ballantyne,    F. I.C.,    Cove  Castle,    Loch   Long, 

N.B.,  and  Whitehall  Club,  S.W. 
II  Hanson,  Alfred  Miall,  The  Marjorie,  Whalley,  near  Blackburn 
Hanson,   Edward  Kenneth,  M.A.  (Cantab.),  F.I.C.,  Mapledene, 

Hadley  Wood,  N. 
Hanson,  AVeldon,  Fairleigh,  Clairmont-terrace,  Norton,  Stockton- 
on-Tees 
Harbord,    Frank   William,    F.  I.C,    Surbiton   House,   Englefield 

Green,  Surrey 
llHarcourt,  Augustus  George  Vernon,  M.A.  (Oxon.),  Hon.  D.C.L. 

(Dun.),   Hon.    LL.D.   (Montreal),    F.R.S.,    F.I.C.,   St.  Clare, 

Ryde,  Isle  of  Wight 
llHarcourt,  Leveson  Francis  Vernon,  M.A.   (Oxon.),  M.Inst. C.E., 

Haddon  House,  Weybridge 
II  Harden,     Arthur,     D.Sc.    (Vict.),     Ph.D.     (Erlangen),    F.I.C., 

2,  Marlborough-road,  Richmond,  Surrey 
Harding,  Herbert,  B.Sc.  (Loud.),  47,  Streathbourne-road,  Upper 

Tooting,  S.  \V. 
Hards,   William    lienjamin,  B.A.  (Loud.),   Board  of  Education, 

Whitehall,  S.W. 
Hardy,   James  Gordon,  c/o  The  Creston  Colorado  Mining  Co., 

Toires  Souora,  Mexico 
Hargiuaves,  Andrew  Fuller,  Esk  Hill,  liosslyu,  Midlothian 
llargruaves,  Jamos,   Peel   House-lane,   Farnworth,  near  Widnus, 

l<anc8. 
Hargreavcs,  John,  F. I.C,  Widnes,  Lanes. 
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Date  of 

Election. 

1901 

1901 

1876 
1878 
1897 

1874 

1897 
1903 

1904 
1899 

1897 

1897 

1896 
1881 
1896 
1893 

1895 

1894 
1878 

1895 


1888 
1894 

1883 

1901 

1888 

1902 


Trans. 


Hargreaves,  William  Arthur,  M.A.,  B.C.E.  (Melbourne),  F.I.C., 

Government  Analyst,  Adelaide,  S.  Australia 
Harker,     George,  D.Sc.   (Sydney),    35,    Boulevarde,  Petersham, 

Sydney,  N.S.W. 
IIHarland,  Robert  Henry,  F.I.C.,  37,  Lombard-street,  E.G. 
IIHarland,  William   Dugdale,  48,  King-street,  Manchester 
Harley,    Vaughan    Berkeley,    Prof.,    M.D.     (Edin.),    M.R.C.P. 

(Lond.),  25,  Harley-street,  W. 
IIHarman,  Frederick  Edwin,  c/o  Dr.  Piggott,  13,  Orchard-gardens, 

Teignmouth,  Devon 
Harman,  Harold  Wallis,  Felday,  Prentis-road,  Streatham,  S.W. 
HarmiT,    Francis    Gerald,   Middle    Class    School,   Vernon-ioad, 

Leeds 
Harold,  Frederick  Clarkson-,  23,  Chesnut-grove,  Birkenhead 
Harper,   Henry  Winston,   M.D.    (Virginia),   The    University   of 

Texas,  Austin,  Texas,  U.S.A. 
Harrie,  Harold  William,   Lyndhurst,  25,  Northwold-road,  Stoke 

Newington,  N. 
Harrington,    B.    J.,    Prof.,    M.A.,    Ph.D.,    McGill    University, 

Montreal,  Canada 
Harrington,  William,  9,  Edgehill-terrace,  Bransby,  Whitehaven 
Harrington,  William  Bury,  Leeview,  Montenotte,  Cork 
Harris,  Frederick  William,  Sanitary  Chambers,  Glasgow 
Harris,  Harold,  The  Birmingham  Metals  and  Munitions  Co.,  Ltd., 

Ammunition  Factory,  Streetly,  nr.  Sutton  Coldfield,  Birmingham 
Harris,  Harry,  c/o  The  Hall  Mining  and  Smelting  Co.,  Nelson, 

British  Columbia 
Harris,  Sydney  Walters,  Devon  House,  Walter-road,  Swan.sea 
II Harris,    Thomas    Frederick,    B.Sc.    (Lend.),   Waterford  House, 

Aylsham,  Norfolk 
Harris,   Walter,  M.A.  (Cantab.),  B.Sc.   (Lond.),  Ph.D.  (Heidel- 
berg), Sutherland  Institute  Technical  School,  Longton,  Staffs. 
II Harrison,  Albert,  Delamere,  Grove-road,  South  Woodford,  Essex 
Harrison,  Edward   Frank,  B.Sc.   (Lond.),  F.LC,   55,  Chancery- 
lane,  W.C,  and  Langholm,  Purley  Oaks-road,  S.  Croydon 
IjHarrison,  Hugh  Erat,  B.Sc.  (Lond.),  28,  Sussex-place,  Regent's 

Park,  N.W.,  and  Faraday  House,  Charing  Cross-road,  W.C. 
Harrison,  John  Ansted,  B.Sc.  (Lond.),  A.R.C.S.,  Brayton  House, 

Wellington-row,  Whitehaven 
Harrison,   John   Burchmore,    C.M.G.,    M.A.    (Cantab),    F.LC, 

Government    Laboratory,    George    Town,    Demerara,    British 

Guiana 
Harrison,    Walter   Ernest,    15,    Lansdowne-road,    Handsworth 

Birmingham 
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Harrow,    George   Harrow    Unwin,    Ph.D.    (Wiirzburg),    F.I.C., 

Messrs.  Allsopp  and  Sous'  Brewery,  Burton-on-Trent 
Harry,     Frederick     Thomas,     106,     Sandraere-road,     Clapham 

Common,  S.W. 
Hart,     Alfred,     M.A.,     B.Sc.     (Melbourne),     Norman-avenue, 

Hawksburu,  Victoria,  Australia 
Hart,  Bertram  Harvey,  The  Elms,  Old  Charlton,  Kent,  S.E. 
II Hart,    Frederic  William,    Holly  House,  96,    Stoke   Newington- 

road,  N. 
Hart,   Herbert  William,   5,  Cambridge -road,   Ansdell,   Lytham, 

Lanes. 
Hart,  William  Beamont,  F.I.C.,  Laboratory,  8,  Exchange-street, 

Manchester 
Hartley,  Arthur,  The  Brewery,  Emsworth,  Hants. 
Hartley,  Ernald  George  Justinian,  B.A.  (Oxon.),  The  Bungalow, 

Foxcombe  Hill,  near  Oxford 
Hartley,  Harold  Brewer,  B.A.  (Oxon.),  Balliol  College,  Oxford 
Hartley,  Thomas,   B.Sc.   (Lond.),    F.LC,   Swindon   and   North 

Wilts.  Technical  School,  Swindon 
tHartley,  Walter  Noel,  Prof.,   D.Sc.   (R.U.L),    F.R.S.,   F.LC, 

Royal    College    of  Science,    St.    Stephen's-green,   East,    and 

36,  Waterloo-road,  Dublin 
Hartog,  Philip  Joseph,  B.Sc.  (Lond.  and  Vict.),  22,  Brondesbury- 

villas,  N.W. 
Hart-Smith,    James,    A.R.C.S.,    F.LC,    4,    Grafton-mansions, 

Venn-street,  Clapham,  S.W. 
Harvey,  Alfred  William,  13,  Pendrell-road,  St.  Catherino's-park, 

Hatcham,  S.E. 
Harvey,    Ernest    William,    A.R.S.M.,    Stoncleigh,   23,    Grove- 
road,  Clapham  Park,  S.W. 
Harvey,  Sidney,  F.l.C,  Canterbury 
Harvey,  William  Pellew,  31,  Walhiook,  E.G. 
Hatfield,    John  Adams,   F.LC,  c/o   Mos.srs.    J.    Lysnght,    Ltd., 

Orb  Iron  Works,  Newport,  Mon. 
Hatton,  William  Percy,   c/o  Messrs.   W.    R.    Hatton  and  Sons, 

Wonnwood  Scrubs,  W. 
Hawkos,    Alfred    Edward,   M.D.    (Brussels),    L.R.C.P.    (Edin.), 

22,  Abercromby-squaro,  Liverpool 
Haworlh,  Edward,  D.Sc.  (Vict.),  Sniinysidc,  Norman-road,  Run- 
corn, Cheshire 
Haworth,  John,  17,  Knaresboro'-road,  Millhouses,  near  Sheffield 
Hawthorne,  John,  7,  Rosoiu'ath-villas,  Military-road,  Cork 

t  LoitKiitair  Medallist,  1906. 
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1903 
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Trans. 
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C.  1895-9 


Hayman,  Jack  Vernon  Johnson,  c/o  Messrs.  Robert  Stephenson 

and  Son,  Ltd.,  Burwell,  Cambs. 
Haynes,  James  Herbert,  B.Sc.  (Vict.),  Sennen,  65,  Kennington- 

avenue,  Ashley  Down,  Bristol 
Hay  worth,  William  Prince,  119,  Clapton  Common,  N.E. 
Heasman,  Harold  Montague,  2,  Broadway,  Westminster,  S.W. 
Heath,  John  William,  1,  Carlyle-square,  Chelsea,  S.W. 
Heaton,  John,  Southclitle,  Roker,  Sunderland 
Heaton,    Noiil,     B.Sc.    (Loud.),     20,     Baker-road,     Harlesdcn, 

N.W. 
Hedley,  Edgar  Percy,   A.R.C.S.I.,  6,  Royal-terrace- west,  Kings- 
town, Co.  Dublin 
Hedley,   George  Ward,    M.A.    (Oxon.),    2,    St.     Luke's-terrace, 

Cheltenham 
Heelj',  Frederick  William,  10,  Yarborongh-street,  Grimsby 
Hehncr,  Otto,  F.I.C.,  11,  Billiter-square,  E.G. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.G. 
IIHellon,   Robert,  Ph.D.   (Heidelberg),  A.R.S.M..  F.I.C.,  Whin- 

thwaite,  Scascale,  via  Carnforth 
IIHelm,  Henry  James,  I.S.O.,  F.I.C.,Simonstone,  27,  Harameltou- 

road,  Bromley,  Kent 
Helms,  Albert,  M.A.,  Ph.D.,  8,  Bridge-street,  Sydney,  N.S.W. 
Helps,  James  Willianj,  3,  Tavistock-road,  Croydon 
Hembrough,   James,  A.R.C.S.,   A.I.C.,    7,   Park-view,  Beeston- 

hill,  Leeds 
Hemingway,  Frank  Christian   Richard,   133,    Front-street,   Now 

York  City,  U.S.A. 
Hemmy,  Arthur  Stanley,  Prof.,  B.A.  (Cantab.),  M.Sc.  (Melboorue), 

Government  College,  Lahore,  India 
II Henderson,  George  Gerald,  Prof.,  M. A.,  D.Sc.  (Glasgow),  F.I.C., 

The  Technical  College,  204,  George-street,  Glasgow 
Henderaon,   James,   Ph.D.   (Jliinich),   B.Sc.   (St.   Andrews),  c/o 

Horlick's  Malted  Milk  Co.,  Racine,  Wisconsin,  U.S.A. 
Henderson,  James  Alexander  Russell,  Prof.,  B.Sc.  (Glas.),  Chihli 

Provincial  College,  Paotingfu,  North  China 
Henderson,  John  Browulie,  F.LC,  Government  Analyst,  Brisbane, 

Queensland 
Hendrick,    James,     B.Sc.    (Lond.),    F.I.C,   Marischal   College, 

Aberdeen 
Hendrickson,  Arthur  V.,  The  Gixs  Works,  Lower  Sydenham,  S.E. 
IIHenley,    The    Hon.    Francis    Robert,    M.A.    (Oxon.),    A.LC, 

9,  Beaufort-gardens,  S.  W, 
Hennings,  Carl  Richard,  Ph.D.  (Freiburg),  19,  St.  Dunstan's-hill, 

E.C, 
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D.Sc.   (Lond.),   70,   Doneraile-street, 
Ph.D.  (Zurich),  The  Univer- 


Henry,  Thomas  Anderson, 

Fulham,  S.W. 
Henstock,  Herbert,  B.Sc.  (Vict.), 

sity,  Manchester 
Henzel],  Archie  Willough by,  Tintagel,  Rooksmead-road,  Siinbury- 

on-Thames 
Heriot,  Thomas  Hawkins  Percy,  37,  Church-crescent,  Muswell 

Hill,  N. 
Herman,  Douglas,  F.I.C.,  Rainhill,  Lanes. 

Heron,  John,  B.E.  (R.U.I.),  F.I.C.,  110,  Fenchurch-street,  E.G. 
Herty,  Charles   Holmes,  Prof.,  Ph.D.   (Johns  Hopkins),   Ph.B. 

(Georgia),University  of  North  Carolina,  Chapel  Hill, N.C., U.S.  A. 
Hetherington,    Arthur    Lonsdale,    B.A.    (Cantab.),    Government 

Collegiate  School,  Rangoon,  Burma 
Hewitt,  John  Theodore,  M.A.  (Cantab.),  D.Sc.   (Lond),  Ph.D. 

(Heidelberg),  7,  The  Avenue,  Surbiton,  Surrey 
Hewitt,  Samuel,  51,  Dover-street,  Norwich 

Hewlett,  John  Cooke,  35-42,  Charlotte-street,    Great   Eastern- 
street,  E.G. 
IIHeycock,   Charles   Thomas,   M.A.    (Cantab.),   F.R.S.,    24,   Fitz- 

william-street,  Cambridge 
Haywood,  Joseph  Hill,  231,  Drake-street,  Rochdale 
Heywood,  John  Sharp  Cromartie,  Export  Department,  Storer's 

Wharf,  Poplar,  E. 
Hibbert,   Walter,    F.I.C.,    144,    Walm-lane,    Willesden    Green, 

N.W. 
llHiddingh,  Michael,  Newlands,  near  Capetown,  South  Africa 
Higgins,  John  Michael,  39,  Queen-street,  Melbourne,  Australia 
Higgs,   Henry   Herbert,    B.Sc.    (Lond.),    Ivanhoe,    Highbridge- 

road,  Wylde-grecn,  Birmingham 
Higgs,  Martin  Stangcr,  Southern  Main  Reef  Estates,  Ltd.,  Mine 

Office,  Venterskroon,  Transvaal,  South  Africa 
II  Hill,  Alexander,  Merrylee,  Northwood,  Middlesex 
Hill,  Arthur  Croft.  M.A.,  M.D.  and  B.S.  (Cantab.),  M.R.C.S. 

(Eng.),  L.R.C.P.  (Lond.),  169,  Cromwell-road,  S.W. 
Hill,  Arthur  Edwin,  143,  Fordwych-road,  Brondesbury,  N.W. 
llHill,  diaries  Alexander,  B.Sc.   (Lond.),  F.l.C,  15,  Brunswick- 
gardens,  Kensington,  W, 
Hill,  Erno.stGeorgo,  Prof.,  B.A.  (Oxon.),  Muir  College,  Allahabad, 

India 
Hill,  William  Basil,  EastJiold,  Stockton-lane,  York 
IIHillH,  Edmond  Herbert,  Capt.   R.E.,  32,  Prince's-gardens,  S.W. 
II  Hills,  Harold  Fletcher,  Commercial  Gas  Works,  Stepney,  E. 
Hills,  James  Stuart,  A.I.C,  225,  Oxford-street,  W. 
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Hills,  Thomas  Herbert,  6,  Eliot  Park,  Blackheath,  S.E. 
II  Hills,  "Walter,  225,  Oxford-street,  W. 
Hinchley,  John  William,  A.R.S.M.,  Royal  Mint,  Bangkok,  Siam 
Hindmarsh,    Leonard    King,    M. A.     (Oxon.),    Chepstow    House, 

Oxford-road,  Wakefield 
Hinks,  Percy  John,  A.R.C.S.,  F.I.C.,  Woodstock,  Beaconstield- 

road,  Blackheath,  S.E. 
Hirsch,  Charles  Theodore  William,  M.R.C.S.  (Eng.),   L.R.C.P. 

(Lond.),  Charlinch,  Rectory-road,  Woolwich,  S.E. 
Hislop,  George  Robertson,  Gasworks,  Blaekstoun-road,  Paisley 
HHLsloj),  Lawrence,  Gasworks,  Uddingston,  Glasgow 
Hi-slop,  IJobert  Fiiidlay,  Craigielea,  Paisley 
IIHobbs,  Bedo,  Lamb  Brewery,  Ciiiswick,  W. 
Hob.son,  Edwin,  Howdendyke,  Howden,  Yorks. 
Hobsbaum,  Isaac  Berkwood,  79,  Claremoat-road,  Forest-gate,  E. 
Hodges,  Herbert  John,  224,  The  Rye,  Peckham,  S.  E. 
IIHodgkin,       John,       F.LC,      97,      Hamlet-gardeus-mansions, 
Ravenscourt  Park,  W. 
C.  1881-5   I  Hodgkinson,  William  Richard  Eaton,  Prof.,  Ph.D.  (Wiirzburg), 
F.I.C.,  18,  Gleniuce-road,  Blackheath,  S.E. 
Hodgson,  Christopher,  33,  Oakdale-road,  Netheredge,  Sheffield 
Hodgson,  Harry  McAlpin,  Foxhill  Bank  Print  Works,  Church 

near  Accrington 
II Hodgson,  Henry  Tylston,  M.  A.  (Cantab.),  Harpenden,  Herts. 
Hodgson,   Thomas  Reginald,  B.A.  (Cantab.),  21,  Framfield-road, 

Highbury,  N. 
Hogg,  Edward  Grindle,  1,  Southwick-street,  Hyde  Park-square, 

W. 
Hogg,  W.  Douglas,  M.D.  (Paris),  62,  Champs  El ysees,  Paris 
Hoit,  Alfred  Henry,  4,  Montgonierie-road,  Southsea 
Holcroft,  Harold,  M.A.  (Cantab.),  Parkdale,  Wolverhampton 
Holdcroft,  George  Frederick,  16,  De  Gray-street,   Beverley-road, 

Hull 
Holgate,  Thomas,  5,  Victoria-street,  Westminster,  S.W. 
Holland,  Philip,  F.LC,  22,  Taviton -street,  Gordon -square,  W.C. 
HoUingworth,  David  Vincent,  Gas  Offices,  Bloom-street,  Sjilford 
Hollins,  Cecil,  137,  Firs-lane,  Leigh,  Lanes. 
HoUoman,  Frederick  Richard,  Liston-street,  Plaistow,  E. 
HoUoway,  George  Thomas,  A.R.C.S.,  F.LC,  57  and  58,  Chancery- 
lane,  W.C. 
Holme,  Arthur  Edward,  M.A.  (Oxon.),  The  Wheelwright  Grammar 

School,  Dewsbury 
Holmes,  John,  F.LC,  Government  Laboratory,  Clement's  Inn 
W.C. 
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Holroyd,  George   "William    Fraser,  B.A.  (Oxon.),   20,  Creffield- 

road,  Ealing,  W. 
II Holt,  Alfred,  jun.,  B.A.  (Cantab.),  Crofton,  Aigbnrth,  Liverpool 
Holthouse,  Harold  Bertram,  12,  Melton-grove,  West  Bridgford, 

Notts. 
Homfray,    David,    B.Sc.  (Lond.),  F.I.C.,  The  Ings,  Mistcrlon, 

near  Gainsborough 
Hooker,  Ayerst  Henhani,  F.I.C.,  Board  of  Health,  Cairo,  Egypt 
Hooker,    Samuel   Cox,     Ph.D.,    4422,     Chestnut-street,    Phila- 
delphia, U.S.A. 
II  Hooper,  David,  F.  I.C,  Curator,  Economic  and  Art  Section,  Indian 

Museuni,  1,  Sudder-street,  Calcutta,  India 
II Hooper,  Egbert  Grant,   F. I.C,   16,  Royal-avenue,  Sloane-square, 

S.W. 
II Hooper,    Ernest    Frederick,    Wear    Fuel   Works,    South    Dock, 

Sunderland 
Hopkins,  Frederick  Gowland,  M.A,  (Cantab.),  M.B.  and  D.Sc. 

(Lond.),  F.R.S.,   F.I.C.,  Stafford   House,   Wordsworth-grove, 

Newnhani,  Cambridge 
Hopwood,  Arthur,  A.R.C.S.,  A.I.C.,  49,  Stanley-street,  Tunstall, 

Stoke-on-Trent 
Horn,  George  Mathieson,  Ivylands,  Epping,  Essex 
II Hornby,  Richard,  M.A.  (Oxon.),  Haileybury  College,  Hertford 
Horrod,  George  William  Thomas,  294,  Brixton  Hill,  S.W. 
Horseman,  James  Walter,  County  School,  Bedford 
Horsfall,  .John,  4,  Grango-avouuo,  Ravvtenstall,  Manchester 
Horton,  Edward,  8,  Orford-street,  Chelsea,  S.W. 
Horwill,  Edgar  Edward  C,  6,  Devereux-road,  New  Wandsworth, 

S.W. 
llo.sking,  Artliur  Francis,  c/o  Tlie  Aruba  Gold  Concession,  Ltd., 

Aruba  Island,  Dutch  West  Indies,  via  Cura(;ao 
IIHoskins,  Arthur  Percy,  F. I.C,  Clonlec,  llo.sotta-park,  Belfast 
Houlder,  William  Wa.shington,  North  Hyde  House,  Southall 
Houldershaw,  Arthur,  4,   Beacon-street,   Low   Fell,   Gateshoad- 

on-Tyno 
Houlding,  William,  B.Sc,  Arisaig,  Aigbnrth  Drive,  Liverpool 
Howard,    AU>ert,   The    Agricultural    Research    Institute,    Pusn, 

Bengal,  India 
II  Howard,  Alfred  Gravely,  Burnt  House,  Chigwdl,  E.ssox 
Howard,  Bernard  Farnborougli,  A. I.C,  Devon  House,  Buckhurst 

Hill,  Essex 

Howard, David,  J.P.,  F.I.O.,  Devon  House,  Buckhurst  Hill,  Essex 
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II Howard,  David  Lloyd,  Little  Friday  Hill,  Chingford,  Essex 
Howard,  George  William,  Calverley,  Tunbridge  Wells 
Howard,  Thomas,  F.LC,  50,  Ellington-street,  Liverpool -road,  N. 
Howarth,    John   George,   Danes    Dyke,   Lowther-road,   Bourne- 

mouth 
Howe,  James  Lewis,  Prof.,  M.D.  (Louisville),  Ph.D.  (Gcittingen), 

B.A.   (Amherst),  Washington  and  Lee  University,  Lexington, 

Virginia,  U.S.A. 
Howell,  Reginald,  95a,  Southwark-street,  S.E. 
Howgate,   James  Henry,   B.A.   (Lond.),  The  Grammar   School, 

Huntingdon 
Howie,  William  Laniond,  Hanover  Lodge,  West  Hill,  Harrow 
Howorth,  Franklin  Wise,  46,  Lincoln's  Inu  Fields,  W.C. 
IJHoyle,  Richard  Ash  worth.   Elm-grove,  Fairlawn-road,  Lytham, 

Lanes. 
Hoyles,  Henry  Richardson,  10,  Fore-street,  Wellington,  Somerset 
II Hudleston,  Wilfrid  Hmileston,  M.A.  (Oxon.),  F.R.S.,  8,  Stanhope- 
gardens,  S.W. 
Hudson,   Edmund  Foster,   B.A.    (Cantab.),  Churcher's   College, 

Petersfiohl,  Hants. 
Hudson,  William,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 
Hiibner,  Julius,  F.LC, Ash-villa,  Choadle  Hulmo,  Cheshire 
Hughes,  Edward,  Uev.  Canon,  The  Rectory,  Barmouth 
Hughes,  Edwin  Reginald,  106,  Queen  Victoria-street,  E.C. 
Hughes,   Frank,  c/o  Khedivial    Agricultural  Society,  P.O.    Box 

63,  Cairo,  Egypt 
Hughes,  George  Henry,  155,  Fenchurch-street,  E.C. 
Hughes,   John,   F.LC,  Analytical   Laboratory,  79,    Mark-lane, 

E.C 
Hughes,  John  Gerard,  2,  Canute-road,  Southampton 
Hughes,  Joshua  Arthur,  1,  Bridowell-street,  Bristol 
Hughes,  Theophilus  Vaughan,  A.R.S.M.,  F.LC,  26,    Barnsley- 

road,  Edgbaston,  Birmingham 
Hughes,  Thomas,  F.LC,  Borough  Analyst's  Office,  31,  Loudoun- 

square,  Cardiff 
Hulme,  John,  5,  Duke-street,  Macclesfield 
Humphrys,     Norton     Henry,    4,    The     Paragon,    Wilton-road, 

Salisbury 
Hunter,   Archibald  Glen  Kidston-,  Public  Analyst,  Freemautle, 

West  Australia 
Hunter,  John,  F.LC,  37,  Chambers-street,  Edinburgh 
Hunter,  Matthew,  M.A.  (Oxon.),  Cowside,  Settle,  Yorks. 
Huntington,  Alfred  Kirby,  Prof.,  A.R.S.M.,  F.LC,  Metallurgical 

Lfaboratory,  King's  College,  Strand,  W.  C, 
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Huntly,     George    Nevill,     B.Sc.     (Lond.),     A.R.O.S.,    F.I.C., 
96,  Gower-sticet,  W.C.,  and  56,  Sheen-road,  Richmond 

Hurtley,  William  Holdsworth,  D.Sc.  (Lond.),  St.  Bartholomew's 
Hospital,  E.G. 

Huskisson,  Henry  Owen,  F.I.C.,  5,  Gordon-square,  W.  C. 

Hutchin,  Henry  William,  Basset-road,  Camborne,  Cornwall 

Hutchinson,  Alfred,  M.A.  (Cantab.),  B.Sc,  Bryn-y-Mor,Saltburn- 

by-the-Sea 
II  Hutchinson,     Arthur,     M.A.     (Cantab.),     Ph.D.     (Wiirzburg), 

Pembroke  College,  Cambridge 
II  Hutchinson,  Christopher  Clarke,  F.I.C.,  13,  The  Boltons,  South 
Kensington,  S.W. 

Hutton,  Robert  Salmon,   D.Sc.   (Vict.),  The    Uuiver.sity,  Man- 
chester 

Huyin,  MoungTha,  B.A.  (Calcutta),  Barristcr-at-Law,  Moulmein, 
Burma 

Hyder,  Alfred  James,  22,  Gunton-road,  Upper  Clapton,  N.E. 


Ilchioka,  Tajiro,  Prof.,  19,  Maruyama  Shinmachi,  Hongo,  Tokio, 

Japan 
Idris,  Thomas  Howell  Williams,  M.P.,  110,  Pratt-street,  Camden 

Town,  N.W. 
Ilnce,  Joseph,  Glenholme,  13,  Alfred-road,  Acton,  W. 
Ilngle,     Herbert,    F. I.C,     Government    Agricultural     Chemist, 

Pretoria,  Transvaal,  South  Africa 
Inglis,   John    Kenneth     Harold,     M.A.,    D.Sc.    (Edin.),    B.Sc. 

(N.Z.),  University  College,  Reading 
Ingram,  Beresford,  William  Ellis  Endowed  School, Gosp('IOak,N.W. 
Innes,  William  Ross,  Ph.D.  (Heidelberg),  D.Sc.  (Vict.),  F.I.C., 

6,  Griffiths-road,  Wimbledon,  S.W. 
lonides,  Stephen  Archigenes,  23,  Second-avenue,  Hove,  Sussex 
Irving,   Henry  Carlyle,    B.A.   (Oxon.),   14,   Heath   Hurst-road, 

Hampstead,  N.W. 
Irwin,  Wilfred,  Inglehurst,  Higher-lane,  Stand,  Manchester 
jlsaac,  John  F.  V.,  M.A.  (Oxon.),  Barton  Court,  Abingdon,  Berks 
Ivatt,    Albert,   M.A.    (Cnntab.),    The   Engadine,   Histon,   Cam- 
bridge 


Jack,  Maurice  Brooks,  66,  Burma-road,  Clissold  Park,  N. 
Jacknian,  Edwin  James,  60,  Bolgravo-road,  llford,  Essex 
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Date  of 

Electiou. 

1883 


1894    Trans. 
1882 


1900 
1884 

1881 

1892 

1902 
1903 
1887 

1900 
1878 

1895 
1904 

1904 
1878 

1901 

1879 
1902 

1902 

1882 
1906 

1898 
1898 

1896 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Proo. 


C.  1882-5 
F.S. 


V.P.95 


llJackson,  Alfred  Henrick,  Prof.,  B.Sc.  (Vict.),  M.Inst.E.E.,  The 

Electrical  Engineering  School,  349,  Collins- street,  Melbourne, 

Australia 
.Jackson,   David     Hamilton,    M.A.     and    B.Sc.    (N.Z.),    Ph.D. 

(Heidelberg),  73,  Parliament  Hill,  N.W. 
Jackson,  Edward,   F.I.C.,   Raven's  Clift,   Oxford-road,  Moseley, 

Birmingham 
Jackson,  Henry,  M.A.  (Cantab.),  Downing  College,  Cambridge 
Jackson,    Herbert,    Prof.,  F.l.C,   Chemical    Laboratory,    King's 

College,  Strand,  W.C. 
llJackson,  Ransford  Valentine,  B.A.  (Oxon.),  c/o  The  Scotch  and 

Irish  Oxygen  Company,  Polmadie,  Glasgow 
Jackson,      Samuel,    A.R.C.S.,     F.l.C,     Edzell,     Park-avenue, 

Knaresborough,  Yorks. 
Jackson,  William  Brannan,  Glengowan,  Caldercruix,  N.B. 
Jackson,  William  Henry,  73,  Church-street,  West  Hartlepool 
llJadhava,    Khasberao   B.,    M.R.A.C,  Nawasari,   Bombay  Presi- 
dency, India 
Jaffe,  Adolf,  8,  Leyburn-grove,  Shipley,  Yorks. 
Jago,   William,  F.l.C,  3,  Crown  Ottice-row,  Temple,  E.C,  and 

17,  Wilbury-avenue,  Hove,  Sussex 
James,  Alfred,  2,  Broad-street-place,  E.C. 
James,  Thomas  Campbell,   B.A.  (Cantab.),  B.Sc.   (Wales),  Uni- 

veraity  College  of  Wales,  Aberystwith 
James,  Walter  Richmond,  49,  Wednesfield-road,  Wolverhampton 
Jameson,     Alexander,     134,     Castellain-mansions,    Sutherland- 
avenue,  W. 
Jaraieson,  James  Sprunt,  F.  I.  C ,  Government  Laboratory,  Durban, 

Natal 
tllJapp,  Francis  Robert,  Prof.,  M.A.,  Hon.  LL.D.   (St.  Andrews), 

F.R.S.,  F.l.C,  The  University,  Aberdeen 
Jardin,  David  Smith,  A.R.CS.,  F.l.C,  Rathgar  House,  Rathgar, 

Co.  Dublin 
Jardine,  Douglas   Kennedy,  B.Sc.   (Vict.),  c/o  Daily  Chronicle 

Office,  Georgetown,  Demerara,  British  Guiana 
Jarmay,  Gustav,  F.l.C,  Hartford  Lodge,  Hartford,  Cheshire 
Jarrard,  William  John.  B.Sc.  (Lond.),  A.R.C.S.,  The  University, 

Sheffield 
Jarvis,  George  Arthur,  The  Shrubbery,  Snedshill,  Wellington,  Salop 
Jee,  Edwin  Charles,  D.Sc.  (Lond.),  F.LC.,39,  Pepys-road,  New 

Cross,  S.E. 
Jeffers,    Ernest   Haynes,    87,    Kyrle-road,  West-side,    Clapham 

Common,  S.W. 

t  Loiii'staff  Medallist,  1»4>1. 


6d 

Date  of 
Blectaon 

1901 


1891 

1904 
1892 

1906 

1894 

1903 
1894 

1897 

1898 
1879 

1901 

1895 
1897 

1883 
1872 
1904 

1897 

1866 
1904 

1806 
1892 

1901 


1903 
1906 

1898 


Proc. 
Trans, 

Trans, 


Trans. 


Trans, 


Trans. 
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Jemmett,  William  Henry  Coutts,  M.A,  (Cantab.),  Tintern,  Gap- 
road,  Wimbledon,  S.W. 
Jenkins,  Hemy  Chailes,  A.R.S.M.,  Assoc.  M.  Inst.  C.E.,  Cusgarne, 

Perranwell,  Cornwall 
Jenkins,  Herbert,  15,  Old  Bond-street,  Batli 
II  Jenkins,    John    H.     B.,     Chemical   Laboratory,   Great   Eastern 

Railway  Works,  Stratford,  E. 
Jenkinson,  Ernest  Arthur,  Dauntsey  Agricultural  School,  West 

Lavington,  Wilts. 
Jenks,  Robert  Leonard,  A.C.G.I.,  F.I.C.,  The  Poplars,  Penketh, 

near  Warrington 
Jennings,  Walter  Ernest,  8,  Rawdon-terrace,  Ashby-de-la-Zouch 
Jennison,  Francis  Herbert,  F.LC,  26,  Derby-crescent,  Kelvinside, 

near  Glasgow 
llJerdan,    David    Smiles,    M.A.     (Glas.),    D.Sc.    (Vict.),  Ph.D. 

(Heidelberg),  Temora,  Colinton,  Midlothian. 
Jessop,  Samuel  Morton,  84,  Horbury-road,  Wakefield 
Jewson,  Francis   Albert  Bowen,  F.LC,  19a,  Devonshire-place, 

Brighton 
Johnson,  Charles  Harold,   M.D.,  CM.,  F.R.CS.  and  M.R.C.P. 

(Edin.),  Beaumont,  Northcote,  Melbourne,  Australia 
Johnson,  Frederick  Edward,  Holly  House,  Cottingham,  Hull 
Johnson,    Harold,    D.Sc,    (Brussels),  5,  Aviugton-grove,  Penge, 

S.E. 
Johnson,  James  Edward,  F.LC,  40,  Llmiston-road,  Stratford,  E. 
Johnson,  John  Grove;  23,  Cross-street,  Finsbury,  E.G. 
Johnson,    John    Richard,    86,    Waldegrave-road,    Preston-park, 

Brighton 
Johnson,  OtisC,  Prof.,  730,   Thayer-.street,  Ann  Arbor,  Mich., 

U.S.A. 
IJJohnson,  Samuel  Henry,  The  Warren-hill,  Loughton,  Essex 
Johnston,  John   Haslam,  M.Sc.   (Vict.),  F.LC,  Public   Offices, 

Hampton,  Middlesex 
Johnstone,  James,  F.LC,  Braehoad,  Parkhill,  Rutherglen 
Johnstone,  William  George,  c/o  Thomas  Mauwell,  Esq.,  8,  Great 

Winche.stor-street,  E.C 
JoUyman,  Walter  Henry,  F.LC,  P.O.  Box  3782,  and  Government 

Laboratory,  P,0.  Box  1080,  Johannesburg,  Transvaal,  South 

Africa 
Jonus,  Alfred  Owen,  c/o  Messrs.  Carr  &  Co.,  Caldewgate,  Carlisle 
Jones,  Bernard  Mouat,  B.A.  (Oxon.),  Prof,  Government  College, 

Lahore,  India, 
Jones,    Edward,    B.Sc.     (Lund.),    F,LC,     15,    Macaulay-road, 

Claphaui,  S,W, 
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t)ate  of 
Election. 
1905  1 
1871    Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


c.  lyoo- 


Jones,EdwardTowyn,  B.Sc, (Wales),  17,  Bloomsbury-square.W.C. 
Jones,    Edward    William  Taylor,    F.I.C.,    The    Oaklands,    and 

10,  Victoria-street,  Wolverhampton 
Jones,  Francis,  M.Sc.  (Man.),    F.R.S.E.,  Beaufort  House,  Alex- 
andra-park, Manchester 
llJones,    George  Cecil,    A.C.G.I.,    F.I.C.,    Stour-villa,    Mistley, 

Essex 
II Jones,    Henry    Chapman,    F.I.C.,    Royal    College    of    Science, 

South  Kensington,  S.W. 
Jones,  Hedley  Gordon,  F.I.C,  32,  Beechhill-road,  Eltham,  S.E. 
Jones,    Humphrey   Owen,    M.A.    (Cantab.),    U.Sc.    (Loud,    and 

Wales),  Clare  College,  Cambridge 
Jones,  Henry  Williams,  Spencer-park,  Coventry 
Jones,  Horace  Francis,  7,  Marlborough-avenue,  Reading 
Jones,  John  Archyll,  B.Sc.  (Loud.),  Reethville,  Park-road,  West 

Hartlepool 
Jones,   John   Lloyd    Thomas,    Major,     LM.S.,     M.B.     (Dun.), 

M.R.C.S.  (Eng.),  D.P.H.  (Cantab.),  H.M.'s  Mint,  and  BycuUa 

Club,  Bombay 
Jones,  Lionel  Manfred,  B.Sc.  (Loud.),  Municipal  Technical  School, 

Sulfolk-street,  Birmingham 
Jones,  Lauder  William,  A.B.  (Williams  Coll.),  Ph.D.  (Chicago), 

University  of  Chicago,  Chicago,  HI.,  U.S.A. 
Jones,   Llewelyn    Thomas,    B.Sc.  (Wales),    22,  Ashfield-terrace, 

Bingley,  Yorks 
Jones,  Moses  William,  Greystonedale,  Kensington-hill,  Brisling- 
ton,  Bristol 
Jones,  Percy  Walter,  Toowong,  Brisbane,  Queensland 
Jones,  Robert  Haslewood,  88,  Norwood-road,  London,  S.E. 
Joue.s,  Robert  Henry,  M.Sc.  (Vict.),  The  Harris  Institute,  Preston 
Jones,  Thomas  Hill-,  Invicta  Mills,  Bow-common-lane,  E. 
Jones,  Tudor  Foulkes,  B.Sc.  (Wales),  Chatham  House,  Ramsgate 
Jones,  Williauj  Ai)p.,  A.M.  (North  Carolina),  Ph.D.  (Baltimore), 

c/o  The  Boston  Artificial  Leather  Co.,  Ludlow  and  Canal-street, 

Stamford,  Conn.,  U.S.A. 
Jones,  William  Henry  Matthews,  Leyden  Villa,  Chester. 
Joseph,   Alfred   Francis,    A.R.C.S.,    Royal    College,    Colombo, 

Ceylon 
Jowett,    HooiHjr  Albert    Dickinson,  D.Sc.   (Loud.),    Wansfell, 

Church-avenue,  Sidcup,  Kent 
Jowett,  William  Hall,  3  and  5,  Concert-street,  Liverpool 
Joyce,  Thomas  Goode,  B.Sc.  (Lond.),  F.I.C,  41,  Britannia-row, 

Islington,  N. 
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Date  of 

Election 

1893 
1886 
1905 


Trans. 
Trans. 


1881 
1889 

1886 


1883 

1882 
1894 


1874 

1897 
1867 
1882 
1903 

1884 

1874 

1896 
1903 
1889 

1895 

1903 

1883 
1900 

1901 

1902 

1901 


Trans. 


Trans. 
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I  Kaka,  Sorabji  Manekji,  Devon  Villa,  Karachi,  Sind,  India 
Kawakita,  Micliitada,  Engineering  College,  Tokio,  Japan 
Kay,  Sydney  Alexander,   D.Sc.    (St.  Andrews),  United  College, 

St.  Andrews,  N.B. 
Kay,  William  Edward,  Marple  Lodge,   Marple,  Cheshire 
Kaye,  James  Robert,  M.B.  and  CM.  (Glas. ),  Medical  Officer  of 
Health,  West  Riding  of  Yorkshire,  Wakefield 
C.  1903-5    IIKeane,    Charles   Alexander,    Ph.D.    (Erlangen),    M.Sc.    (Vict.), 
F.I.C.,  The  Sir  John  Cass  Technical  Institute,  Jewry-street, 
Aldgate,  E.C. 
II Keeling,   Frank,  c/o  David  Stevenson  Brewing  Co.,  521,  Tenth- 
avenue,  New  York,  U.S.A. 
II  Keen,  Austin,  Cefn  Llys,  Bentley-road,  Cambridge 
IIKellas,   Alexander  Mitchell,   B.Sc.  (Lond.),  2,  St.  Mark's-square, 
Regent's  Park,  N.W.,  and  Chemical  Dept., Middlesex  Hospital 
Medical  School,  W.C. 
Kellner,  William,   Ph.D.  (Gottingen),  F.I.C,  Chemical  Depart- 
ment.  Royal  Arsenal,  Woolwich,  S.E.,  and  135,  Victoria-road, 
Old  Charlton,  Kent 
Kelly,  Charles,  The  Technical  School,  Darwen,  Lanes. 
II  Kemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  W. 
II Kemp,  William  Joel,  F.I.C,  Caerthillian,  Sidciip,  Kent 
Kemp-Welch,  Maurice,  B.A.  (Cantab.),  Parkstone,   Weybridge, 

Surrey 
Kendall,  George  Frederic,  B.A.  (Cantab.),  The  Hollies,  Sti-atford- 

on-Avon 
Kendall,   James    Alfred,    F.I.C,    Lonesome    Chemical    Works, 

Streatham  Common,  S.W. 
IIKennicott,  Cass  Langdon,  Chicago  Heights,  Illinois,  U.S.A. 
Kent,  Thomas  Oliver,  89,  Loughboro'-park,  Brixton,  S.  W. 
Kenwood,    Henry    Richard,    M.B.   and  CM.    (Edin.),  L.R.C.P. 

(Lond.),  Wadhurst,  150,  Bethuue-road,  Stamford  Hill,  N. 
Keuyon,    Ricliard    Ernest,  M.Sc.    (Vict.),  Municipal  Teclinical 

School,  Sutton  Coldfield 
Kerr,  Jumos  Stewart,  A.R.C.S.,  A.I.C.,  Methodist  College,  Belfast 
Kerry,  William  Hugh  Rubens,  Tlio  Sycamores,  Windermere 
Kershaw,   James  Henry,    Corporation    Sewage    Works,  Dalton, 

Rotlierham,  Yorks. 
Kettle,  James  David,  B.Sc.  (Lond.),  1,  Vardens-road,  St.  John's- 

hill,  Battersea,  S.W. 
Kcwh'y,  James,  !i.A.  (Cantab.),  King  William's  College,  Castle- 
town, Isle  of  Man 
Kiddcll,  Christopher  Goorge,  B.A.  (Loud.),  Hadloy  Highstone, 
Barnet,  Herts. 
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Date  of 
Election. 

1903 


1905 
1900 
1884 
1903 

1872 


1881 
1902 

1903 
1897 

1876 

1902 
1895 

1872 

1895 

1891 

1886 

1890 
1895 

1903 

1889 
1888 
1889 

1903 

1894 


Trans. 
Trans. 


Tians. 


Trans. 


C.  1887-92 


C.  1894-6 


Kielty,    John   Joseph,    Nethersgate,    Cairo-road,    Walthamstow, 
Essex 

Killby,  Leonard  Gibbes,  B.A,  (Oxon,),  10,  Aberdeen -park,  Higli- 
bury,  N. 

Kilner,   George   Washington,    M.A.    (Lend.),    4,    Melrose-villas, 
Church-end,  Finchlcy,  N. 

Kilpatrick,    William    Stirling,    6,    Colebrook-street,    Hillhead, 
Glasgow 

Kin,  Thein,  B.A.  (Cal.),  Chemical  Examiner's  Office,  Kangoon, 
Lower  Burma,  India 
IIKinch,  Edward,  Prof.,  F.LC,  Royal  Agricultural  College,  Ciren- 
cester 

King,  Alfred  John,  Rock  Bank,  Bollington,  near  Macclesfield 
II King,  Frank  Eustace,  B.Sc.  (Loud.),  A.I.C.,  Woodbury,  Polworth- 
road,  Streatham,  S.  W. 

King,  Frank  William  George,  15,  Almond-road,  Tottenham,  N. 

King,    Herbert,    M.Sc.    (Vict.),    F.LC,  8,    Avenue -road,    Scar- 
borough 

King,  John  Falconer,  F.LC,  Laboratory  of  City  Analyst,  20, 
Chambers-street,  Edinburgli 

King,  Sidney  Isaac,  1,  Russell-villas,  Strawberry  Hill,  Middlesex 

Kingdon,  George  Holman,  M.A.  (Oxon.),  c/o  Messrs.  Crosfield, 
Limited,  Warrington,  and  Ivy  Lodge,  Froghall,  Warrington 
IIKingzett,   Charles    Thomas,    F.LC,     1,     Hornton-street,    Ken- 
sington, W. 
IjKinnicut,    Leonard   Parker,    Prof.,  Sc.D.    (Harvard),  Worcester 

Polytechnic  Institute,  Worcester,  Mass.,  U.S.A. 
II Kipping,  Frederic  Stanley,  Prof.,  D.Sc.  (Lond.),  Ph.D.  (Munich), 
F.R.S.,  F.LC,  University  College,  Nottingham 

Kirby,    Herbert    Edward,    St.     Margaret's-mausions,     Victoria- 
street,  S.W. 

Kirk,  Oliver,  7,  Banklands,  Workington 

IIKirkaldy,  Patrick  Henry,  F.LC,  Chemical  Department,  King's 
College,  W.C. 

Kirkby,    William,     Winster    House,     Thornfield-road,    Heaton 
Moor,  Stockport 

Kitchin,  John,  The  Middlesex  Hospital,  W.C. 
IIKnaggs,  Alfred  Battye,  37,  Mannville-terrace,  Bradford 

Knight,  Frederick  Charles,   Boston  and  Colorado  Smelting  Co. , 
Argo,  Colorado,  U.S.A. 

Knight,  Harley  Fancut,  Ledbury,   64,   Amhurst-park,  Stamford 
Hill,  N. 

Knight,  James,  M.A.,  D.Sc.  (Glas.),  St.  James's  Public  School, 
Calton,  Glasgow 
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Date  of 
Election. 

1896 

1894 

1878 

1879 

1892 

1864 
1873 


1887 
1904 
1885 
1892 
1859 

1900 


1903 
1893 
1900 

1892 

1893 

1903 

1877 

1902 

1900 

1897 

1899 

1886 

1891 

1894 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


Trans. 
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Knight,  John  Burnett,  Buslivvood,  Wanstead,  Essex 

Knight,  "William  Albert,  Sexey's  Trade  School,  Bruton,  Somerset 

Knights,  James  West,  F.  I.  C. ,  County  Laboratory,  Cambridge 

Kuowles,  Jo.shua,  Stormer-hill,  Tottington,  Bury 

Knowles,  Thomas  Torrens,  M.  A.  (Cantab.),  c/o  G.  D.  Killey,  Esq., 

Bentuther,  "WaterloOj  Liverpool 
Knox,  George  Walter,  B.Sc.  (Lond.),  16,  Finsbury-circus,  E.O. 
Koch,  Walter   Edward,  M.A.,  P.O.  Box  718,   El   Pa.so,  Texas, 

U.S.A. 
Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 
Konijipa,  Gustav,  Prof.,  Ph.D.,  Polyteohnik,  Helsingfors, Finland 
Koningh, Leonard de.F.l.C, 4,  St.  Martin's-road,  Stockwell,  S.W. 
Kranse,  Georg,  Prof.  Dr.,  Ciithen  (Anhalt),  Germany 
Kynaston,  Josiah   AVycklifte,    F.  I.C,   Clicmical    Laboratory,    3, 

Oak-terrace,  Beech-street,  Liverpool 
Kynaston,    William   Charles   Robert,    9,    Harlandroad,    Higher 

Tranmere,  Birkenhead 

Laing,  John,  F.  LC,  5,  Scone-gardens,  Piershill,  Edinburgh 
Lamb,  Edmund  George,  M.A.,  Borden  Wood,  Liphook,  Hants. 
Lamb,    Morris    Ciiarles,    llorold's    Institute,    Drununond-road, 

Bermondsey,  S.E. 
II Lamb,  Tliornton  Charles,  Ph.D.,  c/o  Messrs.  Brunner,  Mond  and 

Co.,  Crescent  Wharf,  Silvertown,  E. 
Lambert,  Wesley  J.,  Chemical  Laboratory,  Royal  Gun  Factory, 

Woolwich,  S.E. 
Lamplough,    Francis  Edward  Evcrard,   B.A.   (Cantab.),   Trinity 

College,  Cambridge 
Lancaster,  William  James,  F.R.C.S.,    Pine  Crest,  Burnt  Green, 

Worcs. 
Laudau,  A.   Lionel,    P.O.,  Prestea    Block  A,  Gobi  Mining  Co., 

Tarquali,  West  Africa 
Lander,  George  Druce,  D.Sc.  (Lond.  and  St.  Andrews),  F.I.C., 

Royal  Veterinary  College,  Camden  Town,  N.W. 
Lang,    William   Robert,    Prof.,    D.Sc.    (Glasgow),    F.LC,    The 

University,  Toronto,  Canada 
Lange,    Ernest    Frederick    Stephen,    Fairholm,    Willow    Bank. 

Falh)wficld,  Manchester 
L.ingcr,    Charles,    Pli.D.     (Ziirich),    Vnyspenllwch,     Clydaili, 

R.S.O.,  Glamorgan.shiro 
IlLangliam,  Edgar  Norman,    Rev.,  M.  A.  (Cantab.),  Head  Master, 

Itustrick  Grammar  School,  Brigliouso 
0.  1904-      Lapwortli,  Arthur, D.Sc.  (Lond.),  F.LC.The  Goldsmitks' lustitnte, 

New  Cross,  S.  U. 
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bate  of 
Electiou. 

1901 

1883 

1880 
1901 
1906 
1891 


Proc. 


Trans. 


1904 

1886 

190-2 

1876 
1905 

1896 

1890 
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South  Devon 
Mailer, Christian,  9,  Baronsfield-road,  EastTwickenham,  Middlesex 

IIMiiller,  Hugo,  Ph.D.  (Gottingen),  LL.D.  (St.  Andrews),  F.R.S., 
13,  Park-sijuare  East,  Regent's  Park,  N.W. 

Muir,  James   Stanley,   B.Sc.    (Glas.),    8,    Westminster-gardens, 
Hillhead,  Glasgow 

Muir,  Matthew  Moncrieff  Pattisou,  M.A.  (Cantab.),  Gonville  and 

Caius  College,  Cambridge 
lIMuirhead,  Alexander,  D.Sc.   (Lond.),  F.R.S.,  The  Lodge,  Short- 
lands,    Kent 
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Date  of 
Election. 

1902 


1906 
1906 
1893 


1902 
1876 

1888 

1900 
1901 
1904 

1893 

1894 

1906 

1890 
1869 
1878 
1896 

1870 

1892 


1887 
1908 

1899 

1874 

1898 
1900 


Proc. 


Trans. 


Trans, 

Trans. 
Trans. 


Proc. 


Proc. 
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Mukerjee,  Beni   Madhav,  B.A.  (Allahabad),  Thomason  College, 

Roorkee,  India 
Mukerjee,    Ram    Chandra,    Prof.,     B.A.,     Maharaja's    College, 

Jaipur,  Rajputana,  India 
Mummery,  William  Rest,  A.I.C.,  c/o  De  Beers  Explosive  Works, 

Somerset  West,  Cape  Colony,  S.  Africa 
Munby,  Alan  Edward,  M,A.  (Cantab.),    Royal  Societies'   Club, 

St.  James'-street,  S.W. 
Mundey,  Alfred  Holley,  14,  Wrottesley-road,  Plumstead,  Kent 
Munro,    John   May   Herbert,  D.Sc.   (Loud.),    M.R.C.S.   (Eng.), 

L.R.C.P.  (Lond.),  F.I.C.,  5,  Duke-street,  Bath 
Munroe,  Cliarles  Edward,  Prof.,  George  Washington  University, 

Washington,  D.C.,  U.S.A. 
Muuton,  Frederick  Thomas,  The  Oak  House,  Winsford,  Cheshire 
Murphy,  Albert  John,  11,  Lyddon-terrace,  Leeds 
Murray,  Benjamin  Lindley,  A.M.  (Columbia),   B.S.  (Michigan), 

19,  University-place,  New  York,  U.S.A. 
Murray,    John    Alan,    B.Sc.    (Edin.),    5,    Caergog-terrace,    and 

University  College  of  Wales,  Aberystwyth 
Murray,    John   Moore,    M.Sc.   (Vict.),  11,    Winmarleigh-street, 

Warrington 
Murray,    Thomas    Jenkins,     Ph.D.    (Leijizig),    The   University, 

Birmingham 

IIMurray,  Thomas  Smith,  D.Sc.   (Edin.),  1,  Nelson-street,  Dundee 

IIMuspratt,  Edmund  Knowles,  F.I.C.,  Seaforth  Hall,  near  Liverpool 

IIMuspratt,  Sidney  Knowles,  9,  Church-street,  Flint,  North  Wales 

Muter,    Alexander    Henry   Mitchell,    F.  I.C.,    Laboratory,    325, 

Kenuington-road,  S.E. ;  and  The  Chatelet,  Horley,  Surrey 
II  Muter,     John,     Ph.D.     (Rostock),     F.I.C.,     Laboratory,     32.'), 

Konnington-road,  S.E. ;  and  The  Chatelet,   Horley,  Surrey 
Myers,    William    Sliields,     M.Sc.    (N.J.),    Director   of  Nitrate 

Propaganda   for  United   States    and    Colonics,    12-16,    John- 
street,  New  York,  U.S.A. 

Nagel,  David  Henry,  M.A.  (Oxon.),  Trinity  College.Oxford 
Nairne,     Urban    Orlando    Scotchburn,     7,     Hawthorne-terrace, 

Ripple-road,   Barking,  Essex 
Nance,  John  Trongove,   M.A.   (Oxon.),  Elnishurst,  Bromsgrove, 

WorcB. 
IINapior,  Arthur  S.,  Prof.,  B.Sc,  c/o  Horren  Mayer  and  Miiller, 

2,  Prinz  Louis  Ferdinandstrnsse,  Berlin 
Napier,  John  Watson,  Corj)oration  (Jas  Works,  Alloa,  N.B. 
Napi)er,   Sidney  Scrivener,    A.C.Q.I.,    A.I.C.,   c/o    Messr-s.    S. 

Corlauld  and  Co. ,  Ltd.,  FolpHliillroud,  CovMitry 
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Date  of 
Election. 

1898 


1900 
1891 
1878 

1899 
1898 

1901 

1878 
1871 

1890 

1905 

1892 
1885 
1901 

1864 

1891 

1889 
1894 

1895 
1883 
1899 

1870 

1889 
1892 

1883 

1900 

1898 


Trans. 
Trans. 


Trans. 
Trans. 

Trans. 

Trans. 


Trans. 

Proc. 
Trans. 


Trans. 


Nash,  Leonard  Myddelton,    F.I.C.,   3,  Princess-road,  Finsbury, 

Park,  N. 
Naylor,  Ernest  Brooks,  M.Sc.  (Vict.),  73,  Castle -street,  Bolton 
Naylor,  William,  3,  Garstang-road,  Fulwood-park,  Preston 
Naylor,    William    Arthur    Harrison,    F.I.C.,    38,    Southwark- 

street,  S.  E. 
Neale,  Harry  Aiuley,  Vernon,  British  Columbia 
Neilson,  Alexander  MacGillivray,  c/o  Messrs.  Arthur  May  and  Co., 

Durban,  Natal,  South  Africa 
Neumann,     Edgar    David    Maurice,     M.A.      (Oxon.),      Ph.D. 

(Gottingen),  A.I.C.,  7  &  8,  Idol-lane,  E.C. 
IINevile,  Ralph  Henry  Christopher,  Wellingore  Hall,  Lincoln 
IINevill,     Edmund     Neville,    F.LC,    Government     Laboratory, 

Durban,  Natal 
Neville,  Francis  Henry,  M.A.  (Cantab.),  F.R.S.,  Sidney  College, 

Cambridge 
Neville,  Henry  Allen  Dugdale,  B.Sc.  (Lend.),  A.LC,  81,  Revidge- 

road,  Blackburn 
lINewall,  John  Fenton,  33,  George-street,  Manchester 
IINewbolt,  Francis  George,  Balliol  College  Laboratory,  Oxford 
Newbonld,  Herbert  Simpson,   15,  York-road,  Heaton  Moor,  near 

Stockport 
llNewlands,   Benjamin  Edward  Reina,   F.LC,   2,  St.    Dunstan's- 

hill,  E.C. 
llNewlands,  William  Peter  Reina,  10,  Cricklade-avenue,  Streatham 

Hill,  S.W. 
Newsholme,  George  Thomas  Wilkinson,  27,  High-street,  Sheffield 
Newth,    George   S.,    F.LC,    Royal    College    of   Science,  South 

Kensington,  S.W. 
Newton,  Charles  Butterworth,  Whitehall-chambers,  Carlisle 
Newton,  William,  Ph.D.  (Ziirich),  F.LC,  39,  Mincing-lane,  E.C. 
Nicholls,  William  Walter  Scott,   B.Sc.  (Lond.),  230,  Brockley- 

road,  Brockley,  S.E. 
lINicholson,    Edward,    Brigade    Surgeon,    Lieut. -Col.,    M.R.C.S. 

(Eng.),    L.S.A.   (Lond.),   D.P.H.   (Cantab.),   F.LC,  1,  Hus- 

kisson-streot,  Liverpool 
Nickels,  Wallace  Christopher,  41,  Cheapside,  E.C. 
NickoUs,   John   Bate,    The   Royal   Societies  Club,  St.   James's- 

street,  S.W. 
Nicol,   William   Walker  James,    M.A.,     D.Sc.   (Edin.),    F.LC, 

15,  Blacket-place,   Edinburgh 
Nightingale,  Thomas  Marginson,  B.Sc.   (Vict.),  375,  Bridgman- 

street,  Bolton 
Nightscales,  Thomas  Arthur,  2,  St.  James'-parade,  Hull 

a 
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Date  of 
Klection. 

1894 

1869 


1903 

1889 
1861 
1892 
1897 

1899 
1892 
1854 
1878 

1901 

1904 

1893 
1903 
1902 
1890 
1873 


1848 

1905 
1902 
1901 
1904 
1906 
1889 
1901 
1890 

1869 

1906 

1872 


TransL 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
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Nixon,  Alfred,  7,  Oak-road,  Sale,  Manchester 

Noble,    Sir    Andrew,    Bart.,    K.C.B.,    D.C.L.  (Dan.),    F.R.S., 

Jesmond  Dene  House,  Newcastle  on-Tyne 
Norman,    George   Marshall,    B.Sc.    (Lend.),    A.R.C.S,,    A.l.C, 

2,  Bartholomews,  Brighton 
Norman,  John  Thomas,  23,  Leadenhall-street,  E.G. 
Norrington,  Frederick,  5,  Downfield-road,  Clifton,  Bristol 
Norris,  Charles  James,  31,  Airedale-avenue,  Chiswick,  W. 
North,     Barker,     Glenholme,     Glenholme-road,     Manuingham, 

Bradford 
Northall-Laurie,  Dudley,  F.I.C.,  King's  College,  Strand,  "VV.C, 
Northing,  John,  The  Murrough,  Wicklow 
Norton,  Fletcher,  Longtowu,  Abergavenny 
II Norton,     Thomas    Herbert,     Prof.,    Ph.D.   (Heidelberg),   D.Sc, 

(Hamilton),  c/o  The  John  Crerar  Library,  Chicago,  HI.,  U.S.A. 
Nunn,  Arthur  William,  57,  Crouch-street,  Colchester 

Oakden,  William  Edward,   2,  Gledhow-terrace,  South  Kensing- 
ton, S.W. 
Gates,  William  Henry,  Broomhall-park,  Sheffield 
O'Brien, "Frederick,  87,  Dongola-road,  Horfield,  Bristol 
O'Connor,  Sinnott  Valentine,   14,  Selskar-street,  Wexford 
Oddy,  Robert  Walter,  F.I.C.,  Waterhouse,  Toad-lane,  Rochdale 
llOdling,  Walter,  F.I.C.,  c/o  Messrs.  Bass  and  Co.,  Burton-on-Trcn1 

Odling,  William,  Prof.,  M.A.  (Oxon.),  M.B.  and  r.R.C.P. 
(Lond.),  Hon.  Ph.D.  (Leyden),  F.R.S.,  F.I.C,  15,  Norham- 
gardens,  Oxford 

IIO'Farrelly,  Alfons,  M.A.  (R.U.I. ),  3,  Hollos-street,  Dublin 
Ogilvie,  Allan,  Frodingham  House,  Frodingham,  near  Doncaster 
Oldersbaw,  William,  Strelley,  Nottingham 
Oldfield,  Laurel  Cecil  Francis,  Lincoln  College,  Oxford 
Oliver,  Edgar  Gale,  M.A.  (Cantab.),  Chigwell  School,  Essex 
O'Mahony,  Daniel  John,  Municipal-buildings,  Cork 
Oram,  Frank,  Markot-jtlace,  Ronisey 
Ormandy,     William     Reginald,     c/o   Crossfield's     Soap   Works 

Warrington 
llOrme,  Temple  A.,  University  College,  W.C,  and  218,  Uxbridge 

road,  W. 
Ormerod,   Ernest,  M.Sc.  (Vict.),  Ph.D.  (Basel),  The  Oaklands 

Rochdale,  Lanes. 
UOmiorod,   Joseph  Arderno,    M.l).    (0.\on.),    M.R.C.S.    (Eng.) 

F.RC.P.     (Lond.),    The     Medical     Committee     Room,     St 

Bartholomew's  Hospital,  E.C. 
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Date  of 
Election. 


1887 

1893 

1881 

1897 

Trans. 

1881 

Trans. 

1887 

1876 

Trans. 

/C.1882-6\ 
\V.P.93.e/ 

1883 

Trans. 

1899 

1887 

1 

i 

1891 

1888 

1887 

1871 

Trans. 

C.  1889-94  ] 

1904 

1898 

Trans. 

1884 

1882 

1906 

1888 

1899 

1879 

1902 

1899 

Trans. 

1900 

1 

llOrmiston,  Archibald  R.,   Braeholm,  Helen.sburgh  ;  and  213,  St. 

Vincent-street,  Glasgow 
Orr,  Alexander,   Norwich-chambers,  35a,    Bligh-street,  Sydney, 

N.S.W. 
Orr,  John  Bryson,  Crossacres,  Much  Wooltou,  Liverpool 
Orton,    Kennedy  Joseph   Previte,   Prof.,    M.A.    (Cantab.),  Ph.D. 

(Heidelberg),  F. I.C. ,  Llwyn  Eithin,  and  University  College  of 

North  Wales,  Bangor 
O'Shea,  Lucius  Trant,  B.  Sc,  The  Cottage,  East  Cosham,  Hants. 
Ostersetzer,  Julius,   F.LC,  c/o  Messrs.  W.  and  H.  M.  Gouldiug, 

Manure  Manufacturers,  North  Wall,  Dublin 
fO'SuUivan,  Cornelius,  F.R.S.,  F.LC,  148,  High-street,  Burtou- 

on-Trent 
O'Sullivan,  James,  F.LC,  High  Bonk,  Burton-on-Trent 
O'SuUivan,  John,  1461,  Georgia-street,  Vancouver  City,  B.C. 
iO'SuUivan,    Patrick    Thomas,    M.D.    and   B.Ch.    (R.U.L),    20, 

South  Mall,  Cork 
Ough,  Lewis,  Fernleigh,  St.  James's-road,  Leicester 
Overbeck,  Otto    Cliristoi)h    Joseph    Gerhard    Ludwig,   Chantry 

House,  Great  Grimsby 
llOverend,  Frederick  Lawrence,  B.  A.  (Oxon.),  98,  Rowley-.street, 

Walsall 

Page,    Frederick   James    Montague,  B.Sc.   (Loud.),    A.R.S.M., 

F.LC,  54,  Sutherland-street,  Pimlico,  S.W. 
Page,  William  Davidge,  17,  Surrey-street,  Strand,  W.C 
Pakes,  Walter  Charles  Cross,  M.R.CS.  (Eng.),  L.R.C.P.  (Lond.), 

D.P.H.  (Cantab.),  F.LC,  The  Government  Laboratories,  P.O. 

Box  1080,  Johannesburg,  South  Africa 
llPallister,   John  William,    B.Sc.    (Lond.),    107,   Waverley-road, 

Bradford 
Palmer,  Alfred  Neobard,  Ingle  Nook,  Bersham-road,  Wrexham 
Palmer,  Arthur  Charles,   B.Sc.   (Lond.),   17,  Wansbeck-gardens, 

West  Hartlepool 
Palmer,  Henry  John,  Banff,  Alberta,  Canada 
Palmer,  Thomas  Henry,  Amalfi,  Longueville,  Sydney,  N.S.W. 
Palmer,  Sir  Walter,    Bart.,  B.Sc.  (Loud.),  The  College,  Reading, 

and  50,  Grosvenor-square,  W. 
Panisset,  Sydney  Glyde  Stephen,  3,  Weston-road,  Strood,  Kent 
Panting,  Laurence  Christopher,  M.A.,  M.D.  and  B.Ch.  (Oxon.), 

46,  Lemon-street,  Truro 
Pardy,  Alexander,  Central   Experiment   Farm,    Cedara,    Natal, 

South  Africa 

t  LougsUfl'  MedalliBt,  1884. 

o  2 
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Date  of 
Election. 

1906 

1898 

1897 

1882 


1894 

1882 
1901 

1890 
1906 
1865 

1893 

1892 

1903 
1903 
1870 
1894 

1885 

1896 

1870 

1904 

1863 
1868 

1885 

1901 
1896 

1898 

1399 


Trans. 


Trans. 


Trans. 
Trans. 

Trans. 

Trans. 

Trans. 
Trans. 

Trans. 


(  V.P.  1 
\   1891-4  / 


Trana. 
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Parfitt,  Samuel,  33,  Partridge-road,  Cardiff 
Parker,  Alfred  James,  43,  Harcourt-stieet,  Blackburn,  Lanes. 
Parker,  Charles  Henry,  Merrills  House,  March  End,  Wednesfield 
Parker,  Joseph  Richard,  Avondale,  129,   Kyverdale-road,  Stoke 

Newington,  N. 
Parker,  Matthew  Archibald,  Prof.,  B.Sc.   (Glas.),  University  of 

Manitoba,  Winnipeg,  Canada 
II  Parker,  Robert  Henry,  35,  Clifton-road,  Maida  Vale,  W. 
Parkes,     Albert    Edward,    F.I.C.,     Chemical    Laboratory,    43, 

Whitehorse-street,  Stepney,  E. 
Parkes,  Thomas,  M.A.  (Cantab.),  2,  Gawber-road,  Barnsley 
llParkin,  John,  M.A.  (Cautab.),  Blaithwaite,  Carlisle 
II  Parkinson,     James,     Queeu's-chambers,    Pirie-street,    Adelaide, 

South  Australia 
Parrish,  Samuel,  B.Sc.   (Lond.),  80,  Grange-avenue,  Chapeltown- 

road,  Leeds 
Parry,  Ernest   John,    B.Sc.    (Lond.),   F.LC,    208,   High-street, 

Borough,  S.E. 
Parry,  George  Harry,  The  Level,  Brierlcy  Hill,  Staffs. 
Parry,  William,  B.Sc.  (Lond.),  19,  Hyde-road,  Waterloo,  Liverpool 
Patchett,  Isaac,  F.LC,  11,  Osborne-terrace,  Field-hill,  Batley 
Paterson,    David,    F.R.S.E.,    Lea    Bank,    Rosslyn,    Midlothian, 

N.B. 
Patterson,  George,  F.LC,  The  Manbre  Saccharine  Co.,  Hammer- 
smith, W. 
Patterson,  Joseph  William,  14,  Mitchell-streit,  West  Hartlepool, 

Durham 
Patterson,     Thomas    Law,    F.LC,     Maybank,     Finnart-street, 

Greenock 
Patterson,     Thomas    Stewart,     Ph.D.     (Heidelberg),    Chemical 

Department,  The  University,  Glasgow 
Pattinson,  John,  F.LC,  10,  Dean-street,  Nowcastle-on-Tyne 
II Paul,  Benjamin  Horatio,  Ph.D.  (Giessen),  Analytical  Laboratory, 

13,   Fenchurch-street,    E.G.,    and    Parksidc,    Kingston    Vale, 

Putney,  S.W. 
Paul,  Lewis  Gordon,  Ph.D.  (Tiibingen),    F.LC,    Market   Hall 

chambers,  King-street,  Hudderslield 
Pay,  Walter  Herbert,  Government  Laboratijry,  Durban,  Natal 
Piiync,  Arthur,  c/o  Messrs.  Mawson  and  Swan,  Moseley-street, 

Newcastle-on-Tyne 
Payne,  George  Frederick,  M.D.  (Atlanta),  43i,  Whitehall-street, 

Atlanta,  Georgia,  U.S.A. 
Peachcy,  Stanley  John,  School  of  Technology,  Whitworth-street, 
Manchester 
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Date  of 
Election. 

1901 

1900 

1874 

1906 

1894  Tnius. 

1902  j 

1894' 

1870  Trans. 


1904 
1906 
1886 

1905 

1870 
1895 
1905 

1906 

1886 
1884 

1891 


1856 


1884 


1905 


Proc. 


Trans. 
Trans. 

Trans. 

Trans. 


! 

1906  I 

1890    Trans. 

1905 

1888 

1900 

1902 


C.  lt>00- 


C.1861-2 

I8ti8-y 

8.1869-83 
P.  18S3-5. 

C.     > 
18'.tl-5 
V.P. 
liKHi- 


Peacock,   Arthur,  B.Sc.  (Vict. ),  The  Brebner  Schools,  Bloerafon- 

tein,  South  Africa 
Pearce,  Ernest  Vivian,  The  Hollies,  Hayle,  Cornwall 
Pearce,  William,  M.P.,  Chemical  Works,  Bow  Common,  E. 
Pearse,  Leonard  Edward  Beard,  79,  Woodville-road,  Ealing,  W. 
Pearson,  William  Henry,  6,  Fenchurch-buildings,  E.G. 
Peck,  John  Wicliffe,  28,  West  Ella-road,  Harlesden,  N.W. 
Peden,  John,  jun..  Chemical  Laboratory,  11,  Duff-street,  Greenock 
llPedler,  Sir  Alexander,   Prof.,  C.I.E.,  F.R.S.,  F.I.C.,  Director  of 

Public  Instruction,  Writer's-buildings,  Calcutta,  India 
Pell,  Alfred,  44,  Cumballa-hill,  Bombay,  India 
Pendlebury,  Harold  Lawson,  4,  Wentworth-street,  Bolton. 
Pendlebury,   William  Henry,    M.A.   (Oxon. ),   Woodford  House, 

Mountfield,  Shrewsbury 
Penn,  Francis  Richard,  A.R.C.S.,  Highthorne-terrace,  Shadwell- 

lane,  Moortown,  Leeds 
Penney,  Mulgrave  Daniel,  11,  High-street,  Hull 
Pennington,  William  Henry,  Field  House,  Rociulale 
Pennycuick,   Thomas,   B.Sc.   (Lond.),   20,  Avon-street,  Belmont- 

road,  Liverpool 
Pennymore,    Percy    George,    Eikbfli"-k    Iron   and   Steel    Works, 

Lithgow,  N.S.W. 
Pentecost,  Stephen  James,  Nottingnam-road,  New  Basford,  Notts. 
Perkin,  Arthur  George,  F. R.S.,    F.I.C.,   8,   Montpelier-terrace, 

Hyde  Park,  Leeds 
Perkin,      Frederick     Molhvo,      Ph.D.     (Wiirzburg),      Borough 

Polytechnic,  Borough-road,  S.E. 
+i|Perkin,SirWilliam Henry,  Hon.  LL.D.  (St.  Andrews),  Hon.  Ph.D. 

(Wurzburg  and  Heidelberg),  Hon.  D.Sc.  (Vict.),  F.R.S.,  F.I.C., 

The  Chestnuts,  Sudbury,  Harrow 

•Perkin,  William  Henry,  jun..  Prof.,  Ph.D.  (Wiirzburg),  F.R.S., 

F.l.C,  Fairview,  Wilbraham-road,  Fallowfield,  Manciie-ster 

Perkins,     Hugh     Donald,     Richmond     House,     Strand,    Ryde, 

Lo.W. 
Perkins,  William  Hughes,  B.Sc.  (Mane),  The  University,  Leeds 
llPerman,  Edgar  Philip,  D.Sc.  (Lond.),  University  College,  Cardiff 
Perrott,  Bert,  Ael-y-Bryn,  Penywern-road,  Neath,  Glam. 
Perry,  George  Edward,  103,  Stirling-road,  Edgbaston,  Birmingham 
Pettigrew,  Robert,  44,  Moslcy-street,  Manchester 
Phelps,  John,   M.A.  (Oxon.),  The  Royal  Mint,  E.,  and  9,  Hawes- 
road,  Bromley,  Kent 

t  Longstatr  Medallist,  ISSS. 

*  Longstaff  Medallist,  1900.  , 
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Date  of 
Election. 

1881 


1897 

1887 

1904 

1897 

1882 
1902 


Trans. 


Trans. 


1900 

1905 

1897  1  Trans. 

1891 


1878 

1906 
1890 
1894 
1903 

1874 

1888 
1896 

1904 
1889 
1889 

1904 

1881 

1903 
1908 


Trans. 

Trans. 
Trans. 


Traus. 


rc.isse-T'k 

{     89-03    ) 
U901-04J 


Tranii. 
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Philip,   Arnold,    R.Sc.    (Lond.),    A.R.S.M.,    F.I.C.,    Chemical 

Laboratory,  H.M.  Dockyard,  Portsmouth 
Philip,     James    Charles,    M.A.     and    D.Sc.     (Aberd.),     Ph.D. 

(Gottingen),  Royal  College  of  Science,  South  Kensington,  S.W. 
Phillips,    Arthur    Gaved,    A.R.S.M.,    F.I.C.,    11,   Essex-villas, 

Phillimore-gardens,  Kensington,  W. 
Phillips,    George    Frederick    Tyler,    B.Sc.    (Lond.),  University 

College,  Southampton 
Phillips,   Harry  Edward  "William,   B.A.   (Oxon.),   The   Laurelb, 

Ejmsham,  Oxford 
Phillips,  Henry  Harcourt,  Lynwood,  Turton,  Lanes. 
Phillips,  Percy  Philip,  Ph.D.  (Gottingen),  Thomason  Engineering 

College,  Rurki,  North-West  Provinces,  India 
Phillpotts,  Geoffrey  Surtees,   B.A.   (Cantab.),   82,  James-street, 

Dublin 
Phipson,   Percy   Barker,   c/o   Messrs.  J.   Staples  and   Co.,  Ltd., 

Wellington,  New  Zealand 
llPickard,  Robert  Howson,  D.Sc.  (Lond.),  Ph.D.  (Munich),  B.Sc 

(Birra.),  F.T.C.,  Municipal  Technical  School,  Blackburn 
Pickering,    Michael    Samuel,    B.Sc.     (Lond.),    38,    Price-street, 

Burslem 

llPickering,  Spencer  Percival  Umfrevillc,  M.A.  (Oxon.),  F.R.S., 
F.LC,  Harpenden,  Herts. 

Pickles,  Samuel  Shrowder,  B.Sc.  (Vict.),  Imperial  Institute,  S.W. 
llPicton,  Harold,  B.Sc.  (Lond.),  Clacton  College,  Clacton-on-Sca 

Pike,  Ernest  Brooke,  Grasmere,  515,  Romford-road,  Forest  Gate,  E. 

Pike,  Henry  George,  College  of  Agriculture,  Downton,  Salisbury, 

Wilts. 
llPikc,   William    Herbert,    Prof.,    Ph.D.    (Gottingen),    Sandhills, 

Salcombe,  R.S.O.,  Devon 
llPilley,  John  J.,  Ph.D.,  167,  Camberwell-grove,  S.E. 

Pilley,   Thomas  William,  33,    Grove-hill-road,    Denmark   Hill, 
S.E. 

Pinchbeck,  Gerald,  10,  Vernon-avennc,  Eccles,  Manchester 

Ping,  William,  14,  Solsdon-mad,  Wanstead,  N.E. 

Pingstcne,    George    Arlliur,    Public    Analyst,     P.O.    Box    415, 
Bulawayo,  South  Africa 

Pinkerton,  David  John,  Dalzell  Steel  and  Iron  Works,  Mother- 
well, N.B. 

Pisani,    Orestes    Victoriano,    Eflrmghani    House,    Arundol-street, 
Strand,  W.C. 

Pitt,  Arthur  Ernest,  66,  Albott-road,  Bromley,  E. 
Pitt,  Harold  Russell,  8,  Church-lane,  Charlton,  S.E. 
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Date  of 
Election. 

1882 

1899 

1899 

1893 

1860 
1899 
1903 

1899 


1888 
1898 

1903 

1902 

1901 
1896 

1897 

1894 

1903 

1890 
1899 
1848 

1905 

1898 

1891 

1903 

1884 
1904 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 

Proc. 


C.  1900-2 


II Pitt,  Theophihis,  16,  Coleman-street,  E.G. 
Pittuck,    Frederick    Williams,    St.    Nicholas'    Buildings   West, 

Newcastle-on-Tyne 
Pizey,  James  Henry,  A.R.C.S.,  A.I.C.,  Bella  Vista  19,  Minas  de 

Rio  Tinto,  Provincia  de  Hiielva,  Spain 
Piatt,    Charles,    M.D.,    Pii.D.,     Hahnemann    Medical    College, 

Philadelphia,  U.S.A. 
II  Player,  Jacob  Hort,  16,  Prince  Arthur-road,  Hampstead,  N.W. 
llPlimmer,  Robert  Henry  Aders,  D.Sc.  (Lond.),  3,  Hall-road,  N.W. 
Plymen,     George     Horace      Gladstone,    44,    Harlesden-gardens, 

Harlesden,  N.W. 
Polkinghorne,  Bennett  Corcyra,  B.Sc.  (Lend.),  17,  Humber-road, 

Blackheath,  S.E. 
Pollard,  Frederick  Ernest,  F.I.C.,  14,  Old  Hall-street,  Hertford 
Pollard,     William,     M.A.     (Cantab.),    D.Sc.    (Tubingen),    The 

Museum,  Jermyn-street,  S.W. 
II Pollard,  William   Branch,  B.A.  (Cantab.),  Survey  Department, 

Finance  Ministry,  Giza,  Egypt 
Pollitt,  George  Paton,  B.Sc.  (Vict.),  Ph.D.  (Basel),  Winnington, 

Northwich.  Cheshire 
Pollitt,  JamesCharlesTomlin,  Church-hill,  Solihull,  Warwickshire 
Pollitt,  Robert  Barnabas,  F.I.C.,  c/o  The   Do    Beers   Explosive 

Works,  Cape  Town,  South  Africa 
Pollitt,  Samuel,  B.Sc.  (Vict.),  Tottenham  County  School,  Grove 

House,  South  Tottenham,  N. 
llPollok,  James  Holms,   D.Sc.  (Glas. ),  Royal  College  of  Science, 

Stephen's-green,  Dublin 
Pond,    George    Gilbert,    Prof.,  M.A.     and     Ph.D.     (Amherst), 

State  College,  Pennsylvania,  U.S.A. 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Ponthieu,  Georges,  25,  St.  Jean  Baptiste,  Montreal,  Canada 
Pontifex,  Edmund  Alfred,  M.Inst.C.E.,  6,  Cadogan-court-gardens, 

Cadogan- place,  S.W. 
Pooler,      Frederick    John,     B.Sc.     (Birm.),     26,     Green-street, 

Smethwick,  Birmingham 
Pope,  Thomas  Henry,  B.Sc.  (Lend.),  A.C.G.I.,  F.I.C.,  Brewing 

School,  The  University,  Birmingham 
tllPope,    William    Jackson,    Prof.,  F.R.S.,    F.I.C.,    Corchester, 

Bramhall,  Cheshire 
Porter,  Robert  James,  11,  Arlington-street,  Hull 
llPorter,  Thomas  Cunningham,  M.A.  (Oxon.),  Upton-park,  Slough 
Porter,  Thomas  Linton  Daniel,  B.Sc.  (Lond.),  161,  Downsell-road, 

Stratford  New  Town,  E. 

t  Longstaff  Medallist,  1903. 


88 

Date  of 

Election. 

1895 
1883 
1901 
1896 


1895 
1896 

1884 
1902 

1904 

1902 
1882 

1899 

1901 

1889 

1870 

1871 

1889 
1896 
1897 
1882 
1902 

1876 

1901 

1906 
1886 


Trans. 


Trans. 


Trans. 


Trans. 

Trans. 
Proc. 


Trans. 
Proc. 


C  1888. 

02 

V.  P.  1899- 

1902 
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Potter,  Arthur  Edward,  M.A.  (Cantab.),  B.Sc.   (Loud.),  Senior 

Inspector  of  Schools,  Rangoon,  Burma,  India 
Potter,  Charles  Edward,  c/o  Messrs.    Tate  and  Sons,    Love-lane 

Sugar  Refinery,  Liverpool 
Potter,      Rowland     Samuel,     Eastbury,     Uplands-park-avenue, 

Loughton,  Essex 
Potts,     Henry     William,     Hawkesbury     Agricultural     College, 

Richmond,  N.S.W. 
Powell,  Harry  James,  530,  Lordship-lane,  S.E. 
Power,   Frederick    Belding,   Ph.D.    (Strassburg),   6,   King-street, 

Snow-hill,  E.C. 
II  Power,  Francis  Reginald,  The  Royal  Mint,  Melbourne,  Australia 
Powney,      William     Edmund     Francis,    10,      Alexandra- villas, 

Finsbury  Park,  N. 
Prentice,    Bertram,     Ph.D.     (Munich),     D.Sc.     (Edin.),     Royal 

Technical  Institute,  Salford 
Pi ibram, Richard,  HofratProf.  Dr.,  Horlgasse 9, Vienna  IX.,  Austria 
II  Price,  Arthur   Faraday,  2503,    Broadway,  San   Francisco,  Cal., 

U.S.A. 
Price,  Robert  Coleman,  Prof.,  The  Miller  School,  P.O.,  Albemarle 

Co.,  Va.,  U.S.A. 
Price,  Thomas  Slater,  D.Sc.  (Lond.  and  Birm.),  Ph.D.  (Leipzig), 

F. I.e.,    Chemical    Department,  Municipal   Technical  College, 

Suffolk-street,  Birmingham 
II Priestley,  Charles  William,  B.Sc.   (Lond.),  A.R.C.S.,  Richmond 

Lodge,  Torquay 
Pritchard,    AVilliam,  Prof.,  President,  Royal  Veteruiary  College, 

N.W.,  and  5,  Regent's  Park-road,  Gloucester-gate,  N.W. 
II Procter,  Henry  Richardson,  Prof.,  Hon.  M.Sc.  (Leeds),  F.I.C.The 

University,  Leeds,  and  Rowaiigarth,  Ben  Rhydding,  vi&  Leeds 
Proctor,  Charles,  F.I.C.,  27,  London-road,  Forest  Hill,  S.E. 
Proude,  James,  30,  Cromwell-terrace,  Halifax 
Pullar,  Herbert  Spindler,  I'ullar's  Dye  Works,  Perth,  N.  B. 
llPullar,  Rufus  Daniell,  Brahan,  Perth 
Puntan,     Herbert     Harding     Cruikshank,     Borough      Analyst, 

London-chambers,  Durban,  Natal 
Purdie,     Thomas,     Prof.,     Ph.D.     (Wiirzburg),     Hon.     LL.D. 

(Aberd.),    B.Sc.    (Lend.),    F.R.S.,    A.R.S.M.,    F.I.C.,    The 

University,  St.  Andrews,  N.B. 
Purvis,    John    Edwanl,    M.A.    (Cantab.),  A.R.C.S.I.     F.J.C., 

University  Cliemical  Laboratory,  Cambridge 
Pyc,  Thomas  Ebenezer,  Clovelly,  Chicliester,  Sussex 
Pykc,     Lazarus    S.M.,    Assoc. M. Inst. C.E.,     M.InstE.E.,     10, 
Westbourue- terrace,  Hyde  Park,  W. 
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Date  of 
Electiou. 

1905 


1905 
1868 
1894 


1901 
1902 
1897 

1892 


1873 


1901 
1902 
1885 
1889 
1898 
1905 

1906 
1880 
1884 

1898 
1902 
1889 
1895 

1899 

1900 
1890 
1903 

1892 
1866 


Trans. 


Trans. 


C.  1 880-9 
V.  p.  92-5, 
1897-1900 
F.8.  1902- 


I 


Trans. 


Trans. 
Trans. 


Trans 


C.  1891-2 


Pyman,    Frank   Lee,   B.Sc.  (Vict.),   Ph.D.    {Ba.sel),    The  Oaks, 
Hitch  in,  Herts. 

Quant,  Ernest,  2,  Park-crescent,  Torquay 
Quibell,  Oliver,  Shalem  Lodge,  Newark 

Quinu,    Gerald    Grattan,    A. R.C.S.,    8,    Church-view,    Norden, 
Rochdale 

Radcliffe,  Lionel  Guy,  6,  Alma-terrace,  Old  Tratford,  Manchester 

Ralphs,  Edwin,  Queen's  College,  Hong  Kong 

Ralston,    William,   B.Sc.    (Lond.),    F.I.C,    3,    Windsor-terrace, 

Linthouse,  Govan,  Glasgow 
IIRamage,  Hugh,  M.A.  (Cantab.),  A.R.C.S.I.,  F.LC,  Ridgemont, 

Carrow-hill,  Norwich 
tllRamsay,  Sir  William,  K.C.B.,  Ph.D.  (Tubingen),  Hon.  LL.D. 

(Glas.),     Hon.    Sc.D.     (Dub.     and    Cantab.),     Hon.     D.Sc, 

(Columbia),    F.R.S.,  F.LC,    University  College,    W.C,    and 

19,  Chester-terrace,  Regent's  Park,  N.W. 
Ramsden,  William  Cecil,  107,  Moyne-road,  Rathmines,  Dublin 
Ramshaw,  Walter,  Beech  Cottage,  Shaftesbury,  Dorset 
Ranken,  Cliarles,  Stockton-road,  Sunderland 
Ransom,  Francis,  The  Chilterns,  Hitchin 
Ratclitte,  Walter,  21,  Mawdsley-street,  Bolton 
Ratclitfe,  William  Henry,  B.Sc.   (Lond.),  3,  Dowanhill-gardens, 

Hither-green-lane,  S.E. 
Rawles,  Walter  Hansen,  81,  Lewisham  Highroad,  S.E. 
llRawson,  Christopher,  F.LC,  2,  Melbourne-place,  Bradford 
IIRawson,  Sidney  George,  D.Sc.  (Lond.),  F.LC,  Red  Hill  House, 

London-road,  Worcester 
Ray,  John  Armstedt,  jun  ,  B.A  (Dub.),  15,  Na.ssau-street,  Dublin 
Ray,  Prafulla  Chandra,  Prof.,  Presidency  College,  Calcutta 
II  Read,  Arthur  Avery,  F.LC,  3,  Fitzalan-place,  Cardiff 
Read,  Edwin  James,  B.A.  (Cantab.),  F.LC,  St.  Ives,  The  Avenue, 

Gravesend,  Kent 
Read,  Harold  McLean,  19,  Baronsmead-road,  Castlenau,   Barnes, 

S.W. 
Readman,  James  Fra-ser,  8,  Park-avenue,  Glasgow 
Redding,  Richard  James,  29,  Isla-road,  Plumstead,  Kent 
Redfern,    Herbert    Stanley,    B.Sc.    (Vict.),    U.M.F.C    College, 

Ningpo,  China 
Redman,  Henry  Ramsden,  60,  Nelson-road,  Gillingham,  Kent 
Redwood,  Sir  Boverton,  Hon.  D.Sc.   (Ohio),  F.R.S.E.,    F.I.C, 

4,  Bishopsgate-street-within,  E.C 

t  Longstaff  Medallist,  1897. 
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Date  of 
Election 

1889 

1887 

1886 


1882 

1880 
1897 

1893 

1881 
1897 

1886 

1879 

1898 

1902 

1873 

1898 

1898 
1903 

1889 

1889 

1905 
1889 

1886 
1898 
1885 

1888 

1883 


Trans. 
Proc. 


Trans. 

Proc. 

Trans. 

Trans. 

Trans. 
Trans. 


Trans. 
Trans. 


v.r. 

!  18SI-4, 
89-92, 

97-1900. 

P.  1901- 
1903 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 

Redwood,  Robert,  4,  Bishopsgate-street-within,  E.G. 

Redwood,  Theophihis  Home,  F.I.C.,  15,  Red  Lion-square,  W.C. 

Ree,  Alfred,    Ph.D.    (Berne),    15,    Maiildeth-road,    AVithington, 

Manchester 
Reed,  Lester,  F.LC,  Hyrsthof,  8,  South  Park-hill-road,  South 

Croydon 
IIRegester,  AVilliam,  Lawn  Lodge,  Isleworth,  Middlesex 
Reid,  Alexander  Ferguson,  The  Gold  and  Silver  Extraction  Co., 

Ltd.,  208-210,  McPhee  Building,  Denver,  Col.,  U.S.A. 
Reid,    Thomas  Anderson,   c/o   Messrs.   Johnsen,    Jorgensen,  and 

Wettre,  38,  Victoria-buildings,  Manchester 
llReid,  Walter  Francis,  F.LC.,  Fieldside,  Addlestone,  Surrey 
Remington,  John   Stewart,    Aynsome,  Grange-over-Sands,   Carn- 

forth.  Lanes. 
Remington,  Joseph  Price,  Prof.,  1832,  Pine-street,  Philadelphia, 

U.S.A. 
Rennie,    Edward    Henry,     Prof.,    D.Sc.    (Lond.),   F.I.C,    The 

University,  Adelaide,  S.  Australia 
Renwick,  Frank  Forster,  Cromer  Villa,  Warleyroad,  Brentwood, 

Essex 
Revis,  Cecil,  77,  King-street,  Hammersmith,  W. 

Reynolds,  James  Emerson,  Prof.,  Hon.  Sc.D.  and  Hon.  M.D. 
(Dub.),  M.R.C.P.  (Ireland),  L.R.C.P.  and  S.  (Edin.),  F.R.S., 
F.LC,  29,  Campden  Hill  Court,  Kensington,  W. 

Reynolds,   William   Colebrook,  B.Sc.  (Lond.),  Roseleigh,   Essex- 
road,  Dartford,  Kent 
Rich,  Edward  Milton,  18,  Manor-road,  Forest  Hill,  S.E. 
Rich,  Stiles  William  George,  c/o  Messrs.  Thomason  Chater,  Ltd., 

Stanley-street,  South  Brisbane,  Queensland 
Richards,    Duncan    Taylor,    57,   Osborne-avenue,    Westoe-lane, 

South  Shields 
IIRichards,  Edgar,  c/o  G.  K.  Richards,  Esq.,  16,  Lafayette-square, 

Washington,  D.C.,  U.S.A. 
Richards,  Frederick  George,  21,  Dutton-strcet,  Manchester 
Richards,  Percy  Andrew  Ellis,   F.LC,   51,   Rowan-road,    Brook 

Green,  W.,  and  Charing  Cro.ss  Hospital  Medical  School,  W.C 
Richards,  William,  B.Sc. (Lond.), The  Clock  House,  Tooting,  S.W. 
Richards,  William,  Flora  Cottage,  Eastbourne,  Darlington 
II Richardson,    Arthur,    The    Central    Hindu    College,     Benares, 

N.W.P.,  India 
IJRichnrdson,     CiifTord,    Director,  New  York  Testing  Laboratory, 

Long  Island  City,  New  York,  U.S.A. 
Richardson,  Frederic  William,  F.LC,  Oak  Lea,  Monslon,  Leeds 
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Date  of 
Election. 
1903  1 


Trans. 

1894 

1882    Tians. 

Trans. 


Trans. 


C.  1878-80 


1903 


Richardson,  Harold  Ernest,  B.A.,  B.Sc.  (Lond.),  1,  Penlee-view- 

terrace,  Penzance,  Cornwall 
Richardson,  Henry,  Lyndenc,  Hale-road,  Bowdon,  Cheshire 
Richardson,  Hubert  Naylor  Bardsley,  B.A.  (Cantab.),  10,  Friar- 
lane,  Leicester 
Richardson,  Joseph,  Pansei  View,  Arrau-avenue,  Marsland-road, 

Sale,  Manchester 
Richardson,  Lawrence  George,  14,  Ash-grove,  Horton,  Bradforl 
Richard.son,  Reginald  Edensor  Stanley,  10,  Friar-lane,  Leicester 
Richmond,  Henry  Droop,  F.I.C.,  8,  Woodfield-road,  Ealing,  W. 
Rick«tts,  Gny  Dunstan,  M.  A.  (Cantab.),  The  Grange,  Staplefield, 

near  Crawley,  Sussex 
Riddick,   David  Gibson,  Stores  Department,   G.E.R.,  Stratford, 

E. 
IIRideal,    Samuel,    D.Sc.    (Lond.),    F.LC,     28,    Victoria-street, 
Westminster,  S.W. 
Ridge,  W.  T.  B.,  2,  Ashwood-terrace,  Longton,  Staffs. 
Ridsdale,  Charles  Henry,  F.I.C.,  Feiudale,  Linthorpe,  Middles- 
brough 
Rigby,  John  Samuel,  26,  Bagot-street,  Wavertree,  Liverpool 
Rigby,  Thomas,   c/o   Messrs.    Croasley  Bros.,    Ltd.,  Openshaw, 

Manchester 
Kigg,  Gilbert,  Mineral  Point  Zinc  Co.,  Depue,  111.,  U.S.A. 
Riley,  Edward,  F.LC,  14a,  Finsbury-square,  E.C. 
Riley,  Louis  John  Eczekiol,  .\.LC.,  8,  Newton-road,  W. 
Riley,  Walter  Alfred,  Hazeldene,  College-roail,  Norwich 
Rintoul,  William,  F.LC,  Royal  Gunpowder  Factory,  Waltham 

Abbey 
Roast,  Harold  James,  Y.M.C.A.,  Montreal,  Quebec,  Canada 
Robbins,  James  Henry,  B.Sc,  4,  Selbome-road,  Ilford,  Essex 
Roberts,  Ernest  Henry,  81,  Cicada-road,  Wandsworth,  S.W. 
I  Roberts,  Frederick  George  Adair,  Chemical  Works,  Carpenter's- 

road,  Stratford,  E. 
Roberts,  James,  jun.,  43,  Great  Western-road,  Glasgow 
Roberts,  Martin   Fenn,   General  Post  Office,  E.C.,  and  Mabshill, 

Epsom. 
Roberts,  Richard  Wightwick,  c/o  A.  W.  Rowo,  Esq.,  Dashwood 

House,  9,  New  Broad-street,  E.G. 
Roberts, Thomas  John,  Ingleside,  Park-road, Huy ton,  nr.  Liverpool 
Roberts,  William  Brittain,  Wilderspool  House,  Warrington,  Lanes. 
Robertson,  Archibald  Blair,  Struan,  Giffnock,  Glasgow- 
Robertson,     Franklin     Ernest,    Gloster     House,    Harders-road, 

Peckham,  S.E. 
Robertson,  Frederick,  128,  Wellington-street,  Glasgow 


92 

Date  of 
Election 

1903 

1901 


1889 
1903 
1896 

1882 


Trans. 
Trans. 


Trans. 


1895 

1901 

1904 
1898 

1883 
1884 
1905 

1903 

1906 
1894 
1903 

1855 


1891 
1896 

1894 
1905 
1902 

1881 
1870 
1898 
1902 


'J'ranp. 


Trans. 


Trans. 
Traus. 


fC.lf60-4 

1871-3. 

V.  P.  7.3-5 

1877-80. 

.  P.  80-2  , 


C.  1897-8 
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I  Robertson,  PJiilip  Wilfred,  M.A.  (N.Z.),   Trinity  College,  Oxford 
Robertson,   William,  9,  Thirsk-road,   Lavender  Hill,   Battersea, 

S.W. 
Robins,  Harry  Hollis,  c/o  Messrs.  Southwell  and  Co.,  Dockhead, 

S.E. 
Robinson,  Archibald  Louis,   B.A.    (Dub.),   40,   Trinity  College, 

Dublin 
Robin.son,  Henry  Fishwick,  M.Sc.   (Vict),  2,  Richmond-street, 

Droylsden-road,  Newton  Heath,  Manchester 
IIRobinson,    Henry  Haliburton,    M.A.  (Oxon.),   F.LC,  75,    Fin- 
borough-road,  West  Brompton,  S.W. 
Robinson,  Herbert  Lewin,    The   Plating   Co.,   10,    Kirby-strect, 

Hatton-garden,  E.C. 
Robinson,  William  Hammond,  Ribblesdale,  Cardiff- road,  Llandaff, 

South  Wales 
Rodger,  Robert,  54,  Rostrevor-road,  S.W, 
Rofe,  Henry  John,  M.A.  (Oxon.),  8,  Victoria-street,  Westminster, 

S.W. 
Rogers,  Arthur  William,  Tadcaster  Tower  Brewery  Co. ,  Tadcaster 
Rogers,  Francis  Murray,  21,  Burma-road,  Stoke  Newington,  N. 
Rogers,  Harold  Rudolf,  B.A.  (Oxon.),  25,  King-street,  Newcastle, 

Staffs. 
Rogers,    William    David,    A.R.C.S.,    A.LC,    36,    Grange-road, 

Smethwick 
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Tran.s. 


Trans. 


Trans. 


Bellows  of  the  chemical  society.  w 

Smith,    Clarence,    D.Sc.    (Load.),   Aldersyde,    Harpeuden  -  road, 

Wanstead  Park,  E. 
Smith,  Claude,  F.I.C.,  Barngarth,  Cartmel,  Carnforth 
llSmith,  Edgar  Francis,  Trelawny,21,  Fairfax-road, Bedford  Park,W. 
Smith,  Edward  Shrapnell,  4,  Raymond-buildings,  Gray's  Inn,  W.C. 
Smith,  Frank,  B.Sc.  (Vict.),  407,  Church-road,  Smithills,  Bolton 
Smith,   Frank  Gurney,   The  University  of  Manitoba,  Winnipeg, 

Canada 
llSmith,    Fred,    Newland    Cottage,    Garden-street,    Rosettenville, 

Johannesburg,  South  Africa 
Smith,  Fred,  Cliff  House,  Bruutcliffe,  Leeds 
Smith,  George,  Nobel's  E.xplosives  Co.,  Polmont  Station,  N.B. 
Smith,  George  Egerton  Scott,  F.I.C.,  67,  Surrey-street,  Sheffield 
llSmith,    George    Percy    Darnell-,    B.Sc.    (Loud.),    F.l.C,    The 

Merchant  Venturers'  Technical  College,  Bristol 
Smith,  Gerald  Oscar  Morgan-,  Watton-road,  Swaffham,  Norfolk 
Smith,  Henry  Ewing,  22,  City-road,  E.C. 
Smith,   Henry    George,    The    Technological    Museum,    Sydney, 

N.S.W. 
Smith,    Henry    Heron,    F.I.C.,    70,    Plumstead-common-road, 

Pluuistead,  Kent 
Smith,  Henry  Kussell,  F.I.C.,  1,  Aubert-park,  Highbury,  N. 
llSmith,  Herbert  Procter,  Shottou-lane,  Shotton,  Flints. 
Smith,   Harry  Wood,    B.Sc.  (Vict.),  c/o  Messrs.  John  Batt  and 

Co.,  Ltd.,  39,  Old  Broad-street,  E.C. 
Smith,  James,  80,  Ampthill-road,  Aigburth,  Liverpool 
Smith,  James   Cruickshank,  B.Sc,  5,  The  Elms,  London-road, 

Wembley,  K.S.O.,  Middlesex 
Smith,  John  William,  7,   Brookfield-street,  Kosliudale,  Boston, 

Mass.,  U.S.A. 
Smith,  Leonard,  Hillside,  Park -hill- road,  Croydon 
Smith,  Norman,  D.Sc.  (Vict.),  The  Univei-sity,  Manchester 
Smith,  Robert  Ely  Blake,  B.Sc.  (Loud.),  A.LC,  31,  St.  John's- 

road.  Putney,  S.W. 
Smith,  Robert  Francis  Wood,  90,  Lower  Thames-street,  E.C. 
Smith,  Robert  Greig-,  D. Sc. ( Ediu. ), M.  Sc.  (Dun. ), Linnean Society's 

House,  Elizabeth  Bay,  Sydney,  N.S.W. 
Smith,  Samuel,  Hillsboro',  Goddard-avenue,  Old  Swindon 
Smith,  Samuel  John,  41,  Grafton-street,  Dublin 
llSmith,   William  Alexander,  M.A.  and  M.B.  (Oxon.),  M.R.C.S. 

(Eng.),  Newport,  Essex 
Smith,  Watson,  F.LC,  34,  Upper-park-road,  Haverstoek   Hill, 

N.W. 
Smith,  William  Veysey,  B.A.  ^Oxon.),  81,  Surrey  Street,  Norwich 
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1900 
V.P. 
1905- 


Trans. 


Proc. 


1886 
1887 

1894 

1904 
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llSmithells,   Arthur,    Prof.,    B.Sc.   (Loud.),    F.R.S.,   F.I.C.,  The 
University,  Leeds 

llSmyth,  John,  M.A.  (Dub.),  M.Inst.C.E.,  Milltown,  Baabridge, 

Ireland 
Smythe,    John    Seabury,     B.Sc.     (Vict.),     Ph.D.     (Wiirzburg), 

Rantallard,  Lance-lane,  Wavertree,  Liverpool 
llSnape,  Henry  Lloyd,  Prof.,  D.Sc.  (Lond.),   Ph.D.    (Gottingen), 
F.LC,  Balholm,  Lathom-road,  Southport 
Soddy,    Frederick,    M.A.    (Oxon.),    Chemical    Department,   The 

University,  Glasgow 
Sodeau,  William  Horace,  D.Sc.  (Lond.),  F.LC,  19,  East-parade, 

Newcastle-on-Tyne 
Sohn,  Charles  Emile,  F.LC.,  2,  Harpur-street,  Bedford-row,  W.C. 
Solomon,   Frank  Oakley,   Dauutsey's  Agricultural  School,  West 

Lavington,  Devizes,  Wilts. 
Sommerville,  David,  B.A.  (R.U.L),  M.D.,  B.Ch.,  and  D.P.H. 
(Cantab. ),M.R.C. P.  (Lond.), 31, Manor  House, Marylebone-road, 
N.W. 
Soustadt,  Edward,  Church  Field,  Cheshunt,  Herts. 
Sorrell,  Henry  Thomas,  The  Eagle  Brewery,  Wellclose-square,  E. 
Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaston 
Southerden,  Frank,  B.Sc.  (Lond.),  F.LC,  Royal  Albert  Memorial 

College,  Exeter 
Southern,   Tliomas,   jun.,   Wheat    Hill   Chemical   Work.s,    near 

Broughton  Bridge,  Manchester 
Southworth,  William,    Agricultural  and  Horticultural    College, 

Uckfield,  Sussex 
Soward,  Alfred  Walter,  28,  Therapia-road,  Honor  Oak,  S.  E. 
Spackman,  Charles,  Roschaugh,  Clithoroe,  Lanes. 
Speight,  William  Ewart,  Corporation  Sewage  Works,  Deighton, 

Huddersfield 
Spenco,   John   Davidson,   c/o   Messrs.  Cannon  and  Newton,   39, 

Mincing-lane,  E.G. 
llSpcncer,  Ernest  Samuel,  Arborfield,  Wimbledon  Park,  S.W. 
Spencer,  James  Frederick,  M.Sc.  (L'pool),  B.Sc.  (Vict.),  Ph.D. 

(Broslau),  126,  Gower-street,  W.C. 
Spencer,  Richard,  242,  Dalton-road,  Barrow-in-Furness 
llSpencer,  Walter  Sholley,  Lyndono,  Dorley-grove,  Farnworth,  near 

Bolton 
Spenzer,  Jolin  George,  Prof.,  M.D.,  Pii.D.  (Strassburg),  OliioWes- 
loynn  Univer8ity,261,Amesbury-avenue,Cleveland,01iio,U.S.A. 
Spiolniann,  Percy  Edwin,   B.Sc.   (Loud.),   A.R.C.S.,  A.  I.C,  21, 
Cadogau-gardcn.s,  S.W. 
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llSpiller,  John,  F.I.C.,  2,  St.  Mary's- road,  Canonbury,  N, 
ilSpiller,  William,  F.I.C.,  2,  Lindfield-gardens,  Hampstead,  N.W, 
llSpottiswoode,    William    Hugh,     Balliol    College,    Oxford ;    and 

6,  Middle  New-street,  E.G. 
Sproxton,  Foster,    B.Sc.  (Lond.),  Brantham  Works,  near   Man- 

ningtree,  Essex 
II  Squire,  Peter  Wyatt,  413,  Oxford-street,  W. 
Squires,  Alfred  James,    Greenbank,  Coroner's-lane,   Farnworth, 

Widnes,  Lanes. 
Stacey,  Henry  George,  300,  High  Holbom,  W.C. 
Stainer,  John  Ward,  103,  Cheriton-road,  Folkestone 
llStallard,  George,  M.A.  (Oxon.),  Horton-creseent,  Rugby 
Stanger,  Reginald  Harry  Hursthouse,  Chemical  Laboratory  and 

Testing  Works,  2,  Broadway,  Westminster,  S.  W. 
Stanger,  William  Charles  South,  Ambleside,  Corder-road,  Ipswich 
Stanley,  Harry,  B.Sc.  (Lond.),  The  Merchant  Venturers' Technical 

College,  Bristol 
llStansell,  Lionel  William,  F.LC,  7,  Albion-place,  Maidstone,  Kent 
llStansfield,  Alfred,  D.Sc.  (Lend.),  McGill  University,  Montreal, 

Canada 
Stansfield,  Edgar,  M.Sc.  (Vict),  The  Laboratory,  Dominion  Iron 

and  Steel  Co.,  Ltd.,  Sydney,  C. B.,  Nova  Scotia 
Stansfield,  Samuel,  B.Sc.  (Vict.),  2,  Park-road,  Batley,  Yorks. 
Stapleton, Henry  Ernest,  Prof., B.A. and  B.Se.(Oxon.),  Presidency 

College,  Calcutta,  India 
Starey,  Arthur  John,  39,  Woodland-gardens,  Highgate,  N. 
I  Stark,  James  Fleming,  Rosedale,  Bromborough,  Cheshire 
Stead,  Francis  Bernard,  Clifton  College,  Bristol 
Stead,  John  Christopher,  1,  Finsbury-circus,  E.C. 
Stead,  John  Edward,  F.R.S.,  F.LC,  11,  Queen's-terrace,  Middles- 
brough 
Steel,  Frederick  William,  c/o  Messrs.   Cuming  Smith  and  Co., 

Yarraville,  Melbourne,  Victoria 
Steel,  Robert  Elliot,  County  School,  Northampton 
Steel,  Thomas,  c/o  Colonial  Sugar  Refining  Co. ,  O'Connell-street, 

Sydney,  N.S.W. 
Steele,    Bertram    Dillon,    D.Sc.    (Melbourne),   The    University, 

Melbourne,  Australia 
Steger,  James,  B.Sc.  (Lond.),  Ill,  Chesterfield -road,  Bristol 
Steinhart,  Oscar  Julian,  Ph.D.  (Erlangen),  c/o  Messrs.  Steinhart, 

Vogel  and  Cloud,  Highfield  Works,  Feltham,  R.S.O.,  Middlesex 
Stell,  Samuel  Fenton,  25,  Henry-street,  Keighley 
IjStenhouse,  James,    View-park-gardens,    Bonnyrigg,  Midlothian, 

N.B. 
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1879 
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1872 
1866 

1874 

1887 
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Trans. 
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Stonhouse,  Thomas,  F.I.C,  Townhead,  Rochdale 

Stennitt,    Sydney   Dockeray,    M.Sc.    (Vict.),  Holcroft,  Edgeley- 

road,  Whitchurch,  Salop 
Stephens,  Frank  Robert,  c/o  Messrs.  Idris,  Pratt-street,  Camden 

Town,  N.W. 
llStephens,  Heury  Charles,  Cholderton,  Salisbury 
Stephens,  Michael  Edmund,  57,  Aldersgate-street,  E.G. 
Stephenson,   Herbert   Frederick,  A.R.C.S.,    Fairhaven,    Lucien- 

road.  Tooting  Common,  S.W. 
Stephenson,  Robert,  jun.,  M.A.  (Cantab.),  Burwell,  Cambridge 
Stephenson,  Thomas,  137,  George-street,  Edinburgh 
Stern,    Arthur   Landauer,    D.Sc.     (Lond.),    F.I.C,   Southbank, 

Stapenhill,  Burton-on-Trent 
Steuart,  Douglas  Stuart  Spens,  B.Sc.  (Vict.),  The  Royal  Societies 

Club,  St.  James's-street,  S.W. 
Steven,  Alec  Bowring,  B.Sc.  (Lond.),  The  University,  Leeds 
Stevens,  Edmund  Henry,  Haw  House,  Rothbury,  Northumberland 
Stevens,  Harold  Blythen,  225,  Oxford-street,  W. 
Stevens,    Henry    Potter,     M.A.    (Oxon.),    Ph.D.    (Heidelberg), 

F.I.C,  15,  Borough,  London  Bridge,  S.E. 
Stevens,  Montague  White,  A.R.C.S.,  A.I.C,  H.M.  PatentOflice, 

25,  Southampton -buildings,  W.C 
Stevenson,  Arnold,  B.A.  (Cantab.),  4,  Porchester-gardens,  W. 
Stevenson,  Henry  Edward,  155,  Coventry-road,  Ilford,  Essex 
Stevenson,  Henry  Ernest,  Avondale,  Ditton  Hill,  Surrey 

Stevenson,  Sir  Thomas,  M.D.  and  F.R.C.P.  (Lond.),  M.R.C.S. 
(Eng.),  F.I.C,  Guy's  Hospital,  S.E. 

Stevenson,  William,  95a,  SouthAvark-street,  S.E. 

Stewart,    Alfred   Walter,    B.Sc.    (Glas.),    53,   Shaftesbury-road, 

Ravenscourt  Park,  W.,  and  18,  Annfield-terrace,  Partickhill, 

Glasgow 
Stewart,    Hector,    c/o    Standard   Bank   of   South   Africa,    Ltd., 

10,  Clement's  Inn,  E.G. 
llStewart,  Walter,  3,  Queonsforry-gardens,  Edinburgh 
Stock,  William  Frederick  Keating,  F.I.C,  5,  Dixon-tcrraco,  Dar- 
lington 
ilStocks,  Frederic,  Snead's  Green  House,  Elmley  Lovott,  Droitwich, 

Worcs. 
Stocks,    Herbert    Birtwhistle,    F.I.C,    12,   Victoria-road,    West 

Kirby,  Cheshire 
Stoddart,  Frederick  Wallis,  F.I.C,  Grafton  Lodge,  Sneyd  Park, 

Bristol 
PStokes,  Alfred  Walter,  F.I.C,  Vestry  Hall,  Paddington,  W. 
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1900 
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1887 

1860 

1886 

1902 
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llStone,  Edward  Daniel,  Ackersley,  Cheadle  Hulrae,  near  Stock- 
port, Cheshire 

Stone,  George,  Esk  Brewery,  Launceston,  Tasmania 

l|Stone,  John  Frederic  Matthias  Harris,  M.A.  (Cantab.),  Barrister- 
at-Law,  4,  Temple,  E.G. 

i|St«ne,  William,  M.A.  (Cantab.), Oxford  and  Cambridge,  Garrick, 
Bath,  Union  and  Reform  Clubs,  and  63,  Curzon-street, 
Mayfair,  W. 

Storey,    Francis    Wylie,    B.Sc.    (Lond.),    42,     Ellerdale-street, 
Lewisham,  S.  E. 

Storr,  Bertram  Vincent,   B.Sc.  (Vict.),  61,   Balfour-road,  Ilford, 
Essex 

llStrangman,  James  Pim,  38,  Rue  Desbordes-Valmore,  Paris-Passy, 
France 

Strealfeild,  Frederick  Henry,9,Crescent-road,  South  Tottenham, N. 

Streimer,  Emanuel  George,  Park  House,  Margery-park-road, 
Forest  Gate,  E. 

Strong,  Archie  Hugh,  63,  Herne-hillroad,  Camberwell,  S.E. 
llStruthors,  Robert  de  Jersey  Fleming-,  M.A.  and  B.Sc.  (Oxon.), 

Exeter  College,  Oxford 
llStnart,  Charles  Maddock,  M.A.  (Cantab.),  F.I.C.,  St.   Dunstan's 
College,  Catford,  S.  E. 

Stubbs,  George,  Arnside,  Hertford-road,  East  Finchley,  N. 

Styles,  Robert  Curling,  A.R.S.M.,  F.I.C.,  Knockhall,  Greenhithe, 

Kent 
llSudborough,  John  Joseph,  Prof.,   D.Sc.  (Lond.),  Ph.D.  (Heidel- 
berg), F. I.e.,  University  College  of  Wales,  Aberystwyth 
llSuguira,  Shigetako,  c/o  Tokyo  Chemical  Society,  Science  College, 
Imperial  University,  Tokyo,  Japan 

Sumner,  Leonard,  B.Sc.  (Vict.),  Butt  Hill,  Prestwich,  near  Man- 
chester 

Sutcliffe,  Thomas,  1,  Swires-road,  Boulevard,  Halifax,  Yorks 
llSutherland,  David  Alexander,  F.  I.C,   13,  Victoria-street,  West- 
minster, S.W, 

Sutton,  Francis,  F.I.C.,  Laboratory,  Bank  Plain,  Norwich 
II  Sutton,  Francis  Napier,  F.I.C.,  6,  Grosvenor-gardens,  Willesden 
Green,  N.AV. 

Swain,  James,  17,  Winsham-street,  West-side,  Clapham  Com- 
mon, S.W. 

Swan,  Sir  Joseph  Wilson,  Hon.  M.A.  and  Hon.  D.Sc,  (Dun.), 
F.R.S.,  F.I.C.,  58,  Holland-park,  W. 

Swann,  Robert  Reed,  B.Sc.  (Dun.),  The  Lookout,  Seatou 
Delaval,  Northumberland 

Swinburne,  James,  F.R.S.,  82,  Victoria-street,  S.W. 
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1894 
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Trans. 
Trans. 

Trans. 
Trans. 


Trans. 


Trans. 


Trans, 
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Sykes,   Matthew  Carrington,    M.D,    (Dun.),    F.R.C.S.    (Edin.), 

M.R.C.S.  (Eng.),  L.R.C.P.  and  D.P.H.  (Lond.),    Sykeshurst, 

Barusley,  Yorks. 
Synions,  Brenton,Burwood,Warminstev-road,  South  Nonvood.S.E. 
llSymons,    William    Henry,    M.D.     (Brussels),    D.P.H.    (Oxon.), 

M.R.C.S.  (Eng.),  F.I.C.,  Health  Office,  Guildhall,  Bath 
Szarvasy,  Charles  Emerique,Ph. D.  (Buda  Pesth),  Muegyetem  VIII, 

Budapest,  Hungary 

IITakamatsu,  Toyokichi,  Prof.,  Engineering  College,  Imperial  Uni- 
versity, Tokio,  Japan 
llTakamine,  Jokichi,  521,  West  I79th-street,  New  York,  U.S.A. 
Talbot,   George  Stanley,  c/o  Pacific   Phosphates   Co.,   68,   Pitt- 

slreet,  Sydney,  N.S.W. 
Tankard,     Arnold     Rowsby,     82    Llanthewy    Road,    Newport, 

Mon. 
Tanner,  Alfred  Edward,  Westminster  Hospital,  S.W. 
Tatam,  George  William  Gerald,  Cragleigh,  Washwood-heath-road, 

Birmingham 
Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 
Tate,    George,    Ph.D.  (Wiirzburg),    F.I.C.,   Windsor   Buildings, 

George-street,  Liverpool. 
llTate,  Walter,  The  Woodlands,  Twerton-on-Avon,  Batli 
Tate,   William,  Prof.,   Civil  Engineering  College,   Sibpur,  near 

Calcutta,  India 
Tatlock,  Robert  Rattray,  F.I.C,  11,  Bellshaugh-road,  Kelvinside 

West,  Glasgow 
Taylor,  Albert,  16,  Wellington-grove,  Stockport 
Taylor,  Gotfred  Midgley,  27,  Great  George-street,  Westminster, 

S.W. 
Taylor,  Herbert  John,  52,  Alexandra-crescent,  Dewsbury 
II Taylor,  James,  B.  Sc.  ( Mane. ),  A.  R.  S.  M.  ,Nymage6,  New  South  Wal  es 
Taylor,  John,  15,  Lucius-street,  Torquay 
Taylor,  John  George,  3,  Outram-street,  Stockton-on-Tees 
Taylor,  John  William,  University  College,  Reading 
IjTaylor,    Robert    Llewellyn,    F.I.C,    4,    St.    Worburgh's-road, 

Chorlton-cum-llnrdy,  Manchester 
Taylor,  William  Henry,  B.Sc.  (Lond.),  F.I.C,  20,  Balcaskie-road, 

Eltham  Park,  Kent 
IITcherniac,  Joseph,  Ph.D.  (Ziirich),  c/o  South  Metropolitan  Gas 

Co.,  709.  Old  Kent-road,  S.E. 
llTeed, Frank  Litherluml,D.Sc.( Lond.), F.I.C, 9, Mincing-lane, K.C 
Tympany,  Harold  Augustine,  B.Sc.  (Lond.),  A.I.C.,  St.  Johns, 

Antigua,  British  West  Indieh 
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1901 

1894 

1881 

1893 

1895 

1904 
1899 

1901 

1871 
1905 


1874 
1875 
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1904 

1886 

1894 
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1897 
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1886 

1903 

1872 

1899 
1872 

1895 
1882 


Trans. 


Trans. 


Trans. 


Trans. 


C.  1880-3, 

1904-  Ofl 

a   1883-98 

V.P. 
1898-1901 


I  Templeraan,  William  Henry,  67,  Park-street,  Spring  Bank,  Hull 
IITerry,  Edwin,  374,  Brixton-road,  S.W. 
Tervet,  Robert,  54,  Penshurst-road,  South  Hackney,  E. 
Thackrah,  James  Robert,  M.A.  (Oxen.),   Ph.D.  (Leipzig),  Tech- 
nical Schools,  Tavistock-road,  Plymouth 
Theodosius,  Alfred  Fletcher,   M.A.   (Oxon. ),  University  College, 

Oxford 
Thibault,  Paul  John,  Howell,  New  South  Wales 
Thiersch,    Harry   Alexander,    8,    Clifton-gardens,    Maida    Vale, 

W. 
Thomas,   Albert   Edward,    B.Sc.    (Lond.),    F.I.C.,    Science   and 

Technical  Schools,  Barrington-street,  Tiverton,  Devon 
II Thomas,  Charles,  J.  P.,  Stoke  Bishop,  near  Bristol 
Thomas,  George  Devenish,  B.Sc.  (Lond.),  18,  Randolph-gardens, 

Dover 
Thomas,  Harry  Edgecumbe,  Rockleaze  Point,  Clifton,  Bristol 
IIThomas,  Joseph  William,  F.LC,  Orerdale,  6,   Kingswood-road, 

Shortlands,  Kent 
IIThompson,  Beeby,  67,  Victoria-road,  Northampton 
Thompson,  Charles  Herbert,  Hillcroft,  Amblecote,  Stourbridge 
IIThompson,  Claude  Metford,  Prof.,  M.A.  (Cantab.),  D.Se.  (Lond.), 

University  College,  and  38,  Park-place,  Cardiff 
Thompson,    Edward    Cumming,     32,    Ulundi-road,    Westcombe 

Park,  S.E. 
Thompson,  Frank  Ernest,  A.R.C.S.,  A.LC,  51,  Lichfield-road, 

Walsall 
Thompson,    George     Roos,    The     Laboratory,    69,    Dock-street, 

Newport,  Mon. 
Thompson,  Harry,  Chemical  Laboratory,  5,  Bishop-lane,  Hull 
Thompson,  Hubert,  B.Sc.  (Vict.),   Agricultural  College,  Holmes 

Chapel,  Cheshire 
Thompson,  William  Phillips,    95,   Shrewsbury-road,   Claughton, 

Birkenhead 
Thomson,  George  Malcolm,  Newington,  Danedin,  New  Zealand 

IJThomson,  John  Millar,  Prof.,  Hon.  LL.D.  (Glas.),  F.R.S.,  F.l.C, 
King's  College,  W.C,  and  9,  Campden  Hill-gardens,  W. 

Thomson,  Robert  Tatlock,  F.l.C,  156,  Bath-street,  Glasgow 
Thomson,     William,    F.l.C,    Royal     Institution     Laboratory, 

Manchester 
Thomson,  William  Thomas.  Oxford-villas,  Waltham  Abbey 
Thome,  Leonard  Temple,  Ph.D.  (Wiirzburg),  F.l.C,  2,  Denbigh- 
gardens,  Richmond,  Surrey 
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Date  of 
Election. 

1906 


1906 
1891 


1893 

1871 

1899 

1880 

1895 
1897 
1902 

1903 
1903 

1865 


1900 
1905 
1902 
1904 

1889 

1898 
1905 

1891 
1908 
1900 

1884 

1877 
1904 


Trans. 


Trans. 


Trans. 


'C.  1879-831 
V.P.  84-7 
T.  89-99  ) 
P.  1899- 
1901 


Trans. 


Trans. 
Trans. 

Trans. 


Trans. 


C.  1878-81 
V.P.  85-8 
91-4,  96-9 
T.  1899-  ( 

03 
,P.1903-0V 
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Thornton,  Percy  Charles,  97,  Garmoyle-road,  Sefton-park,  Liver- 
pool 

Thorp,  Arthur  William,  210,  Sherborne-road,  Yeovil 

Thorp,  Walter,    B.Sc.   (Lond.),    F.I.C.,   Analytical   Laboratory, 
Limerick 

Thorpe,  Jocelyn  Field,  Ph.D.  (Heidelberg),  M.Sc.  (Mane),  The 
University,  Manchester 
tilThorpe,    Thomas    Edward,    Prof.,  C.B.,    D.Sc.    (Vict.),    Sc.D. 
(Dub.),  Ph.D.  (Heidelberg),  LL.D.  (Glas.),  F.R.S.,  Government 
Laboratory,  Clement's  Inn-passage,  W.C. 

Threlfall,        Richard,        Prof.,       M.A.        (Cantab.),       F.R.S., 
Assoc. M.Inst. C.E.,  30,  George-road,  Edgbaston,  Birmingham 

Thwaite,    Benjamin    Howarth,    29,    Great    George-street,    West- 
minster, S.  W. 

Tibbals,  W^  I.,  187,  Cauton-avenue,  Detroit,  Mich.,  U.S.A. 

Tickle,  Thomas,  B.Sc.  (Lond.),  F.I.C.,  83,  Queen-street,  Exeter 

Tidy,  Henry  Letheby,  B.A.   (Oxon.),  15,  Adam-street,  Portnian- 
square,  W. 

Tighe,  Arthur,  Springfield,  Darlinghurst-road,  Sydney,  N.S.W. 

Tilburn,   Charles,   c/o  The  Australian  Explosives  and  Chemical 

Co.,  Ltd.,  Deer  Park,  Victoria,  Australia 
llTilden,  William   Augustus,  Prof.,    D.Sc.    (Lond.),    Hon.    Sc.D. 
(Dub.),  Hon.   D.Sc.  (Vict.),  F.R.S.,  F.l.C,  Royal  College  of 
Science,  South  Kensington,  S.W.  ;  and  The  Oaks,  Northvvood, 
Middlesex 

Tilley,  James  Walter,  95a,  Southwark-street,  S.E. 

Tillott,  John  Booty,  55,  Wood-street,  Westminster,  S.W. 

Tindall,  Arthur  Lea  Butler,  M.A.  (Cantab.),  Dagnall,  Bakewell 

Tingle,  Alfred,  B.Sc.  (Lond.), Ph.D.  (Peun.),  Chinanfu,  Shantung, 

China 
IITingle,  John  Bishop,  Ph.D.  (Munich),  Johns  Hopkins  University, 
Baltimore,  U.S.A. 

Tisdale,  Charles  William  Walker,  University  College,  Reading 

Titherley,     Arthur    Walsh,     D.Sc.     (Vict.       L'pool.),      Ph.D. 
(Heidelberg),  Southcot,  Morcton,  near  Birkenhead 

Tocher,  James  Fowler,  F.l.C,  1,  Chapel-street,  Peterhead 

Tolson,  Stanley,  248,  Kingsbury-road,  Birmingham 

Tomlins,    George    Edward,  Rodney,    St.    John's-road,    Leather- 
head,  Surrey 
IITompson,  Frederick  William,  Chemical  Department,  King's  Col- 
lege, Strand,  W.C. 
IIToms,  Frederick  Woodland,  F.l.C,  Official  Analyst,  Jersey 

Tong,  Walter,  Holnideno,  Polelano,  Failsworth,  Manchester 
t  LongstafT  Me<IalU8t,  1881. 
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10  < 


Date  of 

Election. 


1904 

1906 

1893 

1903 

1901 

1887 

1900 

1892 

Trans. 

190G 

1895 

1888 

1881 

1902 

1897 

1905 

1905 

Trans. 

1898 

Trans. 

1889 

1896 

1892 

1902 

1897 

Trans. 

1906 

1903 

1886 

1896 

Tonkin,  Arnold  Bertram,  Government  Laboratory,  Durban,  Natal, 

South  Africa 
Tonkin,  Ronald  William,  37,  Oak-hill-road,  Putney,  S.W. 
II Towers,  John  William,  Victoria-road,  Widnes 
Toyne,    Francis   Digby,    B.A.    (Cantab.),    270,  Spotland-bridge, 

Rochdale,  Lanes. 
Tozer,  Herbert  Ackerman,   B.A.   (Lond.),  Jesmond,  Edith-road, 

Selhurst,  S.E. 
IITraphagen,     Frank    W.,    Prof.,    Ph.D.    (New  York),    Colorado 

School  of  Minos,  Golden,  Colorado,  U.S.A. 
Traquair,  John,  Glenfield  Starch  Works,  Paisley,  N.  B. 
Travors,  Morris  William,  Prof.,  D.Sc.   (Lend.),   F.R.S.,   Indian 

Institute  of    Science,    Bangalore,    India  ;    and    c/o    Messrs. 

Jeremiah  Lyon  and  Co.,  4,  Lombard-court,  E.G. 
Treble,    Richard    Luinley,    B.Sc.    (Dun.),    2,     Rectory-terrace, 

Gosfortli,  Newcastle-on-Tyno 
Trehiirne,  Frederick  Gwilym,  Wrangbrook,  Llanishen,  near  Cardifl" 
IITrewby,  Herbert,  62,  St.  John-street,  E.G. 
llTrigger,  Oliver,  F.  I.C.,  Chemical  Dept.,  Royal  Arsenal,  Woolwich, 

S.E. 
Trimen,    Stephen    Herbert,    Survey    Dept.,    Finance  Ministry, 

Giza,  Egypt 
Tripp,  Edward  Howard,  Ph.D.   (Marburg),  The  Modern  School, 

Bedford 
Troye,  Gustavo  Arthur, P.O.  Box  2706,  Johannesburg.South  Africa 
Tuck,  William    Bradshaw,    B.Sc.    (Lond.),    University   College, 

Gower-street,  W.C. 
Tucker,  Samuel  Auchmuty,    Ph.B.  (Columbia),  Columbia  Uni- 
versity, New  York,  U.S.A. 
Tucker,  Willis  Gaylord,  M.D.  (Albany),    Ph.D.  (Union  Univ.), 

Medical  College,  Albany,  New  York,  U.S.A. 
Tuckett,   James    Edwin    Shum,    M.A.    (Cantab.),    Marlborough 

College,  Wilts. 
Tuer,  Arthur  Holt,  Thornhill,  Wigan,  Lanes. 
Tunniclifle,  William  Wright,  B.Sc.  (Lond.),  Sunnyside,  Newhall, 

Burton-on-Trent 
Turnbull,  Andrew,  Ph.D.  (Heidelberg),  3,  Lord-street,  Liverpool 
TurubuU,  Robert  Hutchison,  F.I.C.,  c/o  Messrs.  MacAndrews  and 

Forbes   Co.,    3rd-street   and   Jefferson-avenue,  Camden,  N.J., 

U.S.A. 
Turner,  Arnold,  84,  Molesworth-street,  Rochdale 
Turner,  Arthur,  The  Limes,  Aylesbury 
Turner,  Benjamin   Bernard,    B.Sc.    (Lond.),  Ph.D.  (Gottingcn), 

Connecticut  Agricultural  College,  Storrs,  Conn.,  U.S.A. 
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Date  of 
Klection. 


1897 

1888 

Trans. 

1906 

1897 

1902 

1883 

Trans. 

1903 

Trans. 

1889 

Trans. 

1871 

1905 

Trans. 

1888 

Trans. 

1892 

1904 

Trans. 

1899 

Trans. 

1876 

1876 

1903 

1876 

1865 

1893 

Trans, 

1889 

1904 

1897 

1882 

1890 

1903 

1901 
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Turner,  Basil  William,  Wood's-chambers,  5,  Moore  street,  Sydney, 
j       N.S.W. 
Turner,  Charles,  225a,  Oxford-street,  Manchester 
Turner,  George  Augustus,  Alma  House,  Strandtown,  Belfast 
Turner,  John  Scriven,  20,  Bury-street,  Bloomsbury,  W.C. 
Turner,  Lyon  Viccars,  Crescent  Lodge,  St.  John's,  S.E. 
IITurner,    Thomas,  Prof,  M.Sc.  (Vict.),    A.R.S.M.,    F.LC,   The 

University,  Birmingham 
Turner,  "William  Ernest  Stephen,  M.Sc.  (Birm.),  B.Sc.  (Lond.), 

The  University,  Sheffield 
Turpin,    George  Sherbrooke,    M.A.    (Cantab.),    D.Sc.    (Lond.), 

High  School,  Nottingham 
lITustin,  John  Robert,  Albion  House,  The  Marina,  Deal 
Tutin,  Frank,  49,  The  Avenue,  Kew,  Surrey 
Tutton,  Alfred  Edwin  Howard,  M.A.  and  D.Sc.  (Oxon.),  F.R.S., 

41,  Ladbroke-square,  W. 
Tweedie,  Thomas  Shortridge,  Trensano,  Annan,  N.B. 
Twiss,   Douglas  Frank,   M.Sc.   (Birm.),   A.LC,    The  Municipal 

Technical  School,  Suffolk-street,  Birmingham 
Tyler,  Ernest  Albert,  B.A.  (Cantab.),  33,  The  Promenade,  Mount 

Pleasant,  Swansea 
Typke,  Paul  George  William,  F.LC,  Lawn  House,  New  Maiden, 

Surrey 
Tyrer,  Thomas,  F.LC,  Stirling  Chemical  Works,  Abbey-lane, 

Stratford,  E. 
Tyrrell,  Dennis,  182,  King-street,  Norwich 


llUdall,  Thomas  Bertram,  Newcastle-under-Lyme,  Staffs. 
Umney,  Charles,  F.LC,  50,  Southwark-street,  S.E. 
Umney,  John  Charles,  50,  Southwark-street,  S.  E. 
llUnderhill,  Thomas  John,  Stanley,    Quernmore-road,    Bromley, 

Kent. 
Uiiderhill,  William  Wood,  10,  Hartham-road,  Holloway,  N. 
||Un\talla,  Rustomji  Navroji,  Medical  Dept. ,  Bhaunagar,  Katliiawur, 
India 

llVacher,  Francis. 

Valentin,  Basil  William,  Messrs.  Buckley  Bros. ,  Brewery,  Llanolly, 
8.  Wales 

Van  Laer,  Norbert,  c/o  Messrs.  Truman,  Hanbury,  Buxton  and 
Co.,  Ltd.,  Burton-on-Trent 

Varloy,  Harold  Foy  Fleetwood,  27,  Northboumeavenue,  Mor- 
peth, Northumberland 
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Date  of 
Election. 

1883 


1894 
1879 

1891 

1881 

1887 
1901 

1897 

1897 
1884 

1884 

1889 
1885 

1901 
1890 


Trans. 


Traus. 


1903 

Trans 

1901 

1894 

1884 

1893 

1888 

1899 

1897 

1868 

lC.1891-5\ 
\  1902-04  / 


C.  1905- 


Vasey,  Samuel  Archibald,  F.I.C.,  Beechcroft,  Burnt  Ash-lane, 

Bromley,  Kent 
Vaux,  Cuthbert,  11,  Thoruliill-park,  Sunderland 
Veley,  Victor  Herbert,  M.A.  and  D.Sc.  (Oxon.),  F.R.S.,  20,  Brad- 
more-road,  Oxford 
Veiling,  Frederick  William  de,  B.A.,  Higher  Grade  Board  School, 

The  Boulevard,  Hull 
Venable,  Francis  Preston,  Ph.D.  (Gottingen),  Chapel  Hill,  North 

Carolina,  U.S.A. 
II  Vergara,  Vargas  Jose  Maria,  Apartado  No.  237,  Bogota,  Colombia 
Verteuil,  Joseph  de,   Clarence-street,   Port  of  Spaiu,   Trinidad, 

British  West  Indies 
Viccajee,    Framjee     Khurshedjee,    H.H.     The     Nizam's     Mint, 

Hyderabad,  Deccan,  India 
Vinter,  Percy  John,  M.A.  (Cantab.),  33,  Lyuton-road,  Actou,  W. 
IjVoelcker,  Edward  William,  A.R.S.M.,  F.I.C.,  22,  Tudor-street, 

Blackfriars,  E.C. 
JlVoelcker,  John  Augustus,  Hon.  M.A.  (Cantab. ),  Ph. D.  (Giessen), 

B.A.  and  B.Sc.  (Lond.),  F.I.C.,  20,  Upper  Philiimore-gardens. 

Kensington,  W. 
II  Voss,  Walter  Arthur,  Eastwood-road,  Rayleigh,  Essex 
Vulte,    Hermann  T.,   Ph.D.,   Columbia    University,  New  York 

City,  U.S.A. 

II Wade,  Frank,  A.R.C.S.,  F.I.C.,  76,  Beach  Farm-road,  Southsca, 

and  Laboratory,  H.M.  Dockyard,  Portsmouth 
ilWade,  John,  D.Sc.  (Lond.),  F.I.C.,  7,  Trinity-square,  Southwark, 
S.E.,  and  Guy's  Hospital,  London  Bridge,  S.E. 
Wadmore,  John  Mello,  M.A.   (Oxon.),  Aldenham   School,   near 

Elstree,  Herts. 
Wager,    Morton    Ethelred,     B.Sc.     (Lond.),     Holme    Cottage, 
Mytholmroyd,  Yorks. 
II  Wagner,  William  George,  Glyndhurst,  Ealing  Common,  W. 
Wainwright,   John  Howard,  Ph.D.  (Columbia),  Room  1210,  60, 

Wall- street.  New  York  City,  U.S.A. 
Wait,    Charles   E.,    Prof.,  University   of  Tennessee,    Knoxville, 

U.S.A. 
llWait,   Frank  Goodell,   Geological  Survey  Department,  Ottawa, 

Canada 
Walden,  Allan  Frederick,  M.A.  (Oxon.),  37,  High-street,  and  New 

College,  Oxford 
Walford,  Samuel  Matthew,  Wyncote,  Hatherlow,  Stockport 
IjWalker,  Alexander,  Major-General,   R.A.,  C.S.L,  5,  Montague- 
place,  Russell-square,  W.C. 
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Date  of 
Election. 

1881 


1898 

1900 
1899 

1894 

1S89 
1906 
1890 

1890 


1897 

1865 

1888 
1881 

1898 

1879 
1903 

1905 
1884 
1878 

1904 
1902 

1888 

1905 
1888 
1908 


Trans. 

Trans. 
Trans. 

Trans. 
Trans. 
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II Walker,   Archibald,    M.A.    (Oxon.),    F.I.C.,    7,    Crown-terrace, 
Dowanhill,  Glasgow 

Walker,  Andrew  Jamicson,  Ph.D.  (Heidelberg),  B.A.  (Dub.), 
Municipal  Technical  College,  Derby 

Walker,  Augustus  John,  1,  Liuton-road,  Hastings 

Walker,  Charles,  c/o  T.  B.  Walker,  Esq.,  Scliool  of  Mines,  Char- 
ters Towers,  Queensland,  Australia 

Walker,  Charles  Henry  Hirst,  M.A.  (Oxon.),  Secondary  School, 
Oldbury,  Birmingham 

Walker,  Daniel,  School  of  Mines,  Ballarat,  Victoria,  Australia 

Walker,  Franklin  Wilfred,  39,  Graham-road,  Acton-green,  W. 
C.  1899-04    II Walker,  James,   Prof.,  D.Sc.   (Edin.),    Ph.D.    (Leipzig),    F.R.S., 
University  College,  and  8,  Windsor-terrace,  Dundee 

Walker,  James  Samuel  Hourston,  M.B.,  CM.,  (Edin.),  D.P.H. 
(Cantab.),  Clinical  Kesearch  Association,  1,  Southwark-street, 
S.E. 

Walker,  James  Wallace,  Prof.,  M.A.,  Pb.D.,  MoGill  University, 

Montreal,  Canada 
!| Walker,  John  Francis,    M.A.   (Cantab.),   F.I.C,   45,   Bootham, 
York  ;  and  Sidney  Su.ssex  College,  Cambridge 

Walker,  John  Thorn  Ainslie,  64,  Cannon-street,  EC. 

Walker,  Robert  William,  Gossefield,  Moss-lane,  Ashton-on- Mersey, 
Manchester 

Walker,  Samuel,  M.A.    and  D.Sc.  (Edin.),   126,  Gilmore-place, 
Edinburgh 
II  Walker,  Thomas  Hatfield,  Conyer's  House,  Newcastle-ou-Tyne 

Walker-Pole,  Miles,  71,  De  Korle-street,  Braamfontein,  Johannes- 
burg, South  Africa 

Wall,  Francis  Henry,  7,  King's-parado,  Cluirch  End,  Finchley,  N. 
II Wallace,  Robert,  Prof.,  The  University,  Edinburgh 
llWaller,  Elwyn,  A.M.  (Harvard),  Ph.D.  (Columbia),  7,  Franklin- 
place,  Morristown,  N.J.,  U.S.A. 

Walling,  Leon  Edward,  43,  Union-road,  Rotherhithe,  S.E. 
llWallis,  Thomas  Edward,  B.Sc.   (Loud.),   A.LC,   96,   Stephens- 
road,  Tunljridge  Wells,  Kent 
llWalmsley,    Robert    MuUineux,     D.Sc.    (Loud.),    Northampton 
In.stitute,    St.    John   Street-road,  Clerkcnwcll,  E.G.,  and   23, 
Hilldrop-road,  Camdon-road,  N. 

Walpole,  George  Stanley,  B.Sc.  (Melbourne),  Lister  In.stitute  ot 
Preventive  Medicine,  Chelsea-gardens,  S.W. 

Walrond,  Edward  Dalrymple,  B.A.  (Cantab.),  North  Eastern 
Counties  School,  Barnard  Castle,  Durham 

Walsh,  Thomas  Crosbio,  Casilla  614,  Autofagasta,  Cliile,  South 
America 
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Ill 


Date  of 
Election. 

1899  1 


Trans. 


Tians. 


C.1874-fi 
78-82. 
V.P. 

69-93. 


Trans. 


Walton,    Robert    Hawks,    Flinders,     Martin's-avenue,     Bondi, 

Sydney,  N.S.W. 
J  Walton,  Thomas  Utrick,   B.Sc.   (Glas.),  F.I.C.,   Colonial  Sugar 

Refining  Co.,  Sydney,  N.S.W. 
Want,  William  Phillip,  11,  Pearfield-road,  Forest  Hill,  S.E. 
Ward,  George,  F.I.O.,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  George  John,  Hallam  Field.s,  Ilkeston 
Ward,  Thomas  Armistead,  15,  Exchange-street,  Blaikburu 
Wardle,  Sir  Thomas,  Leek,  Staffs. 

llWarington,   Robert,   Prof.,   M.A.  (Oxon.),   F.R.S.,  High  Bank, 
Harpenden,  Herts. 

Warner,  George  Joseph,  Hal  ton  Villa,  Widnes 
Warren,  Richard  Alfred,  Belle  Vue,  Hallow-road,  Worcester 
Warrick,  Frederic  Walmsley,  6,  Nile-street,  City-road,  N. 
Warrington,  Thomas  Cotterill,  M.A.  (Oxon.),  29,  Stockwell-street, 

Leek,  Staffs. 
Wastenays,  Hardolph,   Board  of  Waterworks,  Brisbane,  Qucens- 
I       land,  Australia 
Waterfall,  Charles  James,  F.I.C.,  4,  Queen-square,  Bristol 
llWaterhouse,  James,    Major- General,   LS.C,  Hurstmead,    High- 
I       street,  Eltham,  Kent 

Waterhouse,   Robert,  8,  Severn-road,  Sheffield 
!  Watson,    Alexander  Forbes,    B.Sc.    (Edin.),  F.LC,  Laboratory, 
i       Watling-street,  Dublin 

I  Wattfon,    Charles,    c/o    Messrs.   Josiali    Hardman,    Ltd.,    Aston 
I       Church-road,  Birmingham 

'  Watson,    Edwin    Roy,    B.A.     (Cantab.),    B.Sc.    (Loud.),    Civil 
I       Engineering  College,  Sibpur,  Calcutta,  India 
II  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 
I  Watson,   Fred  Sheasby,   B.Sc.    (Vict.),    Sandgate,    Villiers-road, 
I       Woodthorpe,  Nottingham 

1  Watson,   Herbert  Wood,  B.Sc.   (Vict.),  c/o  H.   Hogarth,  Esq., 
I       Denton  Avenue,  Gledhow,  Leeds 
Watson,  John  Adam,  8,  Powis-gardens,  Notting  Hill,  W. 
II  Watson,  Thomas  Donald,  16,  St.  Mary's-road,  Bays  water,  W. 
II Watson,  William  Henry,  J. P.,  Croft  Hall,  Seascale,  Cumberland 
Watt,  Alexander,  c/o  Messrs.  Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
Watt,  Francis  Langston,  A.R.C.S.,  A.LC,  Russenden,  Stanley- 

street,  Epping,  near  Sydney,  N.S.W. 
Watt,  Henry  Edgar,  M.Sc.  (Dun.),  A.I.C,  226,  Ladywood-road, 
Edgbaston,  Birmingham 


1 
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Date  of 
Election. 


1883 

Trans. 

1S06 

1872 

Traus. 

1878 

Trans. 

1888 

1901 

1902 

1883 

Trans. 

1866 

1877 

1906 

Trans. 

1904 

1904 

1905 

1903 

1898 

1901 

1888 

1893 

1891 

1884 

Trans. 

1902 

1890 

1903 
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Watts,  Hon.  Francis,  C.M.G.,  Hon.  D.Sc.  (Birm.),  F.I.C., Govern- 
ment Laboratory  for  the  Leeward  Islands,  Antigua,  West 
Indies 

Watts,  James  Neill,  P.O.,  Eikenhof,  Johannesburg,  South  Africa 
llWatts,  John,  M.A.  (Oxon.),  D.Sc.  (Lond.),  F.I.C.,  Merton  College, 
Oxford 

Watts,  John  Isaac,  Beechfield,  Hartford,  Cheshire 

Way,  Edward  John,  F.I.C.,  New  Kleinfontein  Co.,  Ltd.,  Benoni, 
Transvaal,  South  Africa 

Wayland,  William  Abraham,  12,  Albert-road,  St.  John's,  S.E. 
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metals)  and  the  physico-chemical  properties  of  solids  in  different 

states  (phases)  (continued). 
£15    to    K.   Fisher:    separation   of   tetrahydro-/)-toluic  acid   into   its 

optically    active    modifications,    and    attempt     to    synthesise 

sylvestrene. 
£15  to  W.  N.  Ha  worth  ;  preparation  of  terpenes  and  the  synthesis  of 

fenchone. 
£5  to  Miss  Annie  Homer :  the  products  of  the  action  of  aluminium 

chloride  on  naphthalene. 
£10  to  T.  M.  Lowry  :  studies  in  dynamic  isomerism  (continued). 
£15  to  A.  N.  Meldrum  :  conversion  of  symmetrical  hydroxy- wj-toluic 

acid  into  its  hexahydro-derivative,  and  attempt  to  synthesise  a 

terpene. 
£5  to  T.  S.  Moore  :  the  measurement  of  the  true  ionisation  constants, 

and  of  the  hydration  constants  of  amines,  pseudo-acids,  and 

bases  and  lactones. 
£5  to  R.  H.  Pickard  :  the  relationship  between  optical  activity  and 

chemical  constitution. 
£1.  14.   1  to  F.  G.  Pope  :  the  relation  between  colour  and  constitution 

in  the  azomethine  series. 
£20   to   R.    Robinson :    synthesis   of   some   of   the    more   important 

oxidation  products  of  brazilin. 
£20  to  J.  L.  Simonsen  :  synthesis  of  norpinic,  pinic,  and  pinonic  acids, 

and  the  oxidation  products  of  pinene. 

a  2 


IV 

£5  to  C.  Smith  :  the  constitution  of  hydroxyazo-compounds. 

£10  to  A.  W.  Stewart :  the  relation  between  the  constitution  and 

dielectric  constants  of  various  oi'ganic  compounds. 
£20    to    J.    J.    Sudboi'ough :     "  Steric    Hindrance,"    polynitro-com- 

pounds,  and  derivatives  of  cinnamic  acid  (continued). 
£12  to  W.  B.  Tuck  :  the  constitution  of  the  oxyazo-compounds. 
£15  to  V.  H.  Veley  :  hydrolysis  of  hydrochlorides  of  bases  by  means 

of  methyl-orange  solution. 
£15  to  H.  Watson  :  preparation  of  ketonic  acids  from  methyl  cyclo- 

hexanones. 
£10  to  E.  A.  Werner  :  the  derivatives  of  multivalent  iodine. 
£10  to  G.  Young  :  heterocyclic  compounds  (continued). 

Total  amount  granted  during  1907  =£273.  14.  1. 


LIST  OF  FELLOWS   ELECTED  DURING   1907. 


Name. 


Allan,  John  Campbell.., 
Allen,  Alfred  Frederick 


Bagley,   George 

Bailey,  Francis  James 

Baker,  Frank 

Ball,  William  Robert  

Banks,  Arthur  John 

Barnett,  Edward  de  Barry 

Bassett,  Henry,  jun 

Bell,  John  Forbes 

Benton,  Frank  Stanley  ... 
Berry,  Leslie  Hamilton  ... 
Buckney,  Frank  


Caldwell,  Kenneth  Somerville 

Callan ,  Thomas 

Cameron,  Alexander  Thomas.. 

Cart,  John  Trevor   

Caton,  Frederic  William 

Christie,  John  

Clough,  George  Wiliiam 

Colebourn,  William  Arthur 

Cook,  Taylor 

Copping,  Hugh  Hague 

Cowap,  Matlhewman  Daltou.... 

Crisp,  George  Hugh 

Croghan,  Edward  Henry 

Cunningham,  John  Arthur 


Dall,  Colin  Ernest  

Davidson,  Francis   

Day,  Edward  Joseph  

Dealy,  Thomas  Kirkman 

Denham,  William  Smith 

Dikshit,  Mohan  Nath  Kedarnath 

Duckworth,  Samuel 

Dupre,  Frederick  Harold 

Dupre,  Percy  Vivian  .. 

Dutton,  Francis  Bridger 


Enataugh,  Frederick  AUdis. 
Elias,  Owen  Aubrey 


Farmer,  John  Edwin 
Fawcitt,  Claude  Scott 


Proposed. 


February  7th,  1907... 
December  20th,  1906. 

December  6th,  1906.. 
February  7th,  1907... 
December  6th,  1906.. 
February  2l8t,  1907.. 

June  20th,  1907 

November  7th,  1907.. 
December  20th,  1906. 
October  24th,  1907... 
November  15th,  1906. 
January  17  th,  1907... 
June  6th, 1907 


March  21st,  1907.... 

July  4th,  1907 

February  2] st,  1907. 
November  15th,  1906 
November  7th,  1907, 
December  20th,  1906, 
November  15th,  1906 

May  16th,  1907  

December  6th,  1906., 
April  18th,  1907  ...., 


November  7th,  1907 
November  21st,  1907. 
March  7th,  1907..., 


December  6tli,  1906. 
December  20th,  1906 
October  24th,  1907  .., 

April  18th,  1907 

December  20th,  1906. 
January  17th,  1907... 

March  7th,  1907 

October  24th,  1907.., 


December  6th,  1906. 
May  2nd,  1907 


January  17th,  1907.. 
November  7th,  1907 


Elected. 


May  2nd. 
February  21st. 


May  2nd. 
February  21st. 
May  2nd. 
December  5th. 

February  21  st. 
December  5th. 
February  2l8t. 

>i  »» 

December  5th. 

May  2nd. 
December  5th. 
May  2nd. 
February  21st. 
December  5th. 
February  21st. 

June  20th. ' 
February  21st. 
June  20th. 

December  5th. 

»>  >» 

May  2nd. 

February  21st. 

)>  >• 

December  5th. 
May  2nd. 
February  21st. 

May  2nd. 
December  5th. 


February  21  si. 
June  20th. 

February  21st. 
December  5th. 


VI 


Name. 


Proposed. 


Fischer,  Eugen  April  18th,  1907.    ...' 

Foreman,  Charles  Thomas    1  November  21st,  1907.' 

December  20th,  1906. 

March  21st,  1907  .... 

December  6th,  1906.. 

January  17th,  1907... 


Fowles,  George 

Fox,  John  Jacob    

Foxell,  Edward  William  Lanchester 
Fryer,  Percival  John 


Gibson,  Charles  Stanley   Febniary  7th,  1907  ..' 

Gibson,  William  Howieson  December6th,  1906... 

April  ISth,  1907 

December  20th,  1906. 

January  17th,  1907... 

October  24th,  1907... 

February  7th,  1907... 

December_6th,  1906,. 


Gledhill,  Walter  George 

Godden,  William  

Green,  William  Heber 

Greenough,  Thomas  Rigby 

Gregory,  Joshua  Craven   

Grieb,  Christopher  Maurice  Walter 


Hall,  Joseph  Henry  

Harrington,  Arthur  George 

Harvey,  Thomas  Featherstone   

Hay,   William    

Higham,  Richard  

Hooton,  William  Marrs   

Hope,  Geoffrey  Dodlestou  

Houghton,  Edward  

Hoyten,  William  James    

Hubbard,  Hon.  Raymond  Egerton     

Hughes,  Francis  To'.vnshend  Cunynghame 

Humphries,  Herbert  Brooke  Perren  

Hus.sey,  Arthur  Vivian    

Hutchin.son,  William  Doge 


March  21st,  1907 

March  7th,  1907  .... 
March  21st,  1907  ... 

June  6th,  1907     

January  I7th,  1907  . 
December  6th,  1906. 
February  21st,  1907 

March  21st,  1907 

January  17th,  1907  . 
February  21st,  1907. 
January  17th,  1907  . 
February  21st,  1907 
December  6th,  1906 
October  •24th,  1907  .. 


Ingham,  Harry. 


Jackson,  Ernest  Wilfrid 

Jackson  Victor  George 

Jennings,  John  Atkinson    

Jennings,  Sidney  James  I  January  17th,  1907.. 

Jensen,  Charles  William  Lamb  '  May  16th,  1907 

Jones,  Benjamin  Owen    July  4th,  1907. 


December  6,  1906  .... 
November  15th,  1906. 
April  ISth,  1907 


Kaye,  John    

King,  Albert  Theodore 


Ijewis,  Carl    

Lloyd,  Percival  George 
Lunan,  George  


McConnan,  James 

Marsden,  Herbert 

Mar«hall,  Hubert  Frederick  Saukey. 

Martin,  Gerald  Hargrave 

Martin,  Joseph , 

Matthowa,  Charles  Posk 

Mitchell,  Herbert  Victor 


June  20th,  1907 

December  6th,  1906.. 

March  21st,  1907  ... 
April  18th,  1907.  .. 
January  17th,  1907  . 

February  21st,  1907 
October  24th,  1907.. 


December  Cth,  1906  , 
Doccmbor  20th,  1906. 
March  2l8t,  1907 


Elected. 


June  20th. 
December  5th. 
February  21st. 
May  2nd. 
February  21st. 


May  2nd. 
February  21st. 
June  20th. 
February  21st. 

December  5th. 
May  2nd. 
February  21st. 

May  2nd. 


December  5th. 
February  21st. 

May  2nd. 

February  21st. 
May  2nd. 
February  21st. 
May  2ud. 
February  21  at. 
December  5th. 


February  21st. 

June  20th. 
February  21st. 
June  20th. 
December  5th. 


February  21st. 

May  2nd. 
June  20th. 
February  21st. 

May  2ud. 
December  5th. 


February  21st. 

II  II 

May  2nd. 


VII 


Name. 


Moore,  John  Edward  Langford 

Mummery,  Charles  Samuel 

Murgatroyd,  Louis    


Nuttall,  Walter  Harold 
Oberliinder,  Otto  


October '24th,  1907... 
November  15th,  1906. 

May  2nd,  1907    

December  6th,  1906.. 


Po3hin,  Harold April  18th,  1907 


Kemfry,  Frederic  George  Percy i  December  6th,  1906.. 

Rhodes,  Percy  Josejph  [  Febiniary  2l8t,  1907.. 

Kixon,  Frederic  William March  7th,  1907 

Kobertson,  Robert I  November  15th,  1906 

Robinson,  John February  7th,  1907... 

May  16th,  1907    

November  15th,  1906 
June  6th,  1907 


Sahni,  Ruchi  Ram     

Salwa}',  Arthur  Henry , 

Saunders,  George  Joseph 

Schlieiiger,  Cliarles    I  December  20th,  1906. 

Schober,  William  Bash    1  June  20th,  1907  

Sewell,  William  George   j  December  20th,  1906. 

Shepheard,  Frederick  George „             ,,         ,, 

Smith,  Robert  Harry    i  July  4th,  1907 

Smith,  Robert  Low   j  November  15th,  1906. 

Smith,  Siduev  William    Februarv  21st,  1907  .. 

Stobie,  Harold  Ramsay    ,, ■  October'24th,  1907  ... 

Sturrock,  George  Colleymore March  21st,  1907 

Sutcliffe,  Sam  Mortimer  ." ,,         ,,         ,, 

Tarr,  Nicholas  February  21st,  1907.. 

Tebb,  William  Scott | 

Templeton,  William  Saudilands    ...i  November  15th, 1906. 

Thomas,  Frederick    I  October  24th,  1907  .. 

Thomas,  Richard  Noel  Garrod    ...  I  December  6th,  1906  .. 

Timpauy,  Harold  Munkman  I  October  24th,  1907... 

Tinkler,  Charles  Kenneth    |  April  18th,  1907 

Toch,  Maximilian November  15th,  1906 

Tonner,  William  Griffiths    I  March  7th,  1907  

Twiuey,  William  George January  17th,  1907 


Warner,  Charles  Home    May  16th,  1907  

Watkins,  Charles  Rowlatt January  17th,  1907... 

Watson,  George  Arthur  |  October  24th,  1907.. 

Wechsler,  Marcus '  June  20th,  1907  

Wheeler,  Edward  I  October  24th,  1907... 

Whymper,  Robert '       ,,  ,,         ,, 

Wight,  Robert  Burt December  6th,  1906.. 

Williams,  Percy    |  October  24th,  1907... 

January  17  th,  1907... 

June  6th, 1907     

October  24th,  1907  ... 

December  6th,  1906.. 

June  6th,  1907  


Williams,  William  Henry 

Willott,  David 

Wilson,  William  John.... 

Wolff,  Mark  Arthur 

Wootton,  Hubert  Arthur 

Young,  Walter  Ormstou  May  2nd,  1907 

Zortmau,  Israel  Hyman 


Elected. 

December  5th. 

i>  >> 

February  2l8t. 

June  20th. 

February  21  st. 

June  20th. 

February  21st 
May  2nd. 

■  >       I) 
February  21st. 
May  2nd. 

June  20th. 
February  21st. 
December  5th. 
February  21st. 
December  5th. 
February  21st. 

II  II 

December  5th. 
February  21st. 
May  2nd. 
December  5th. 
May  2nd. 


February  21st. 
December  5th. 
February  21st. 
December  5th. 
June  20th. 
February  21st. 
May  2nd. 
February  21st. 

June  20th. 
February  21st. 
December  5th. 


February  2lst. 
December  5th. 
February  21st. 
December  6th. 

1)  I) 

February  2l8t. 
December  5th. 

June  20th. 


VIII 


FELLOWS  DECEASED,  1907. 


Name. 


Aitken,  Andrew  Charles  

Andrews,  Thomas 

Austen,  Peter  Ti)wnsend  

•Berthelot,  Mar-ellin 

Bottle,  Alexander  

B"»wen,  William    

Chapman,  Edward 

Clark,  John     

Dupre,  August  

Gale,  James    

Gamble,  Sir  David    

Hall,   Samuel. 

Harcourt,       Leveson      Francis 
Vernon    ... 

Harrington,  Bernard  J 

Ince,  Joseph   

Keeling,  Frank  

*Meu'lel^eff,  Dmitri  Ivanovitsch 

•Menschutkin,  Nicolai  

•Moissan,  Henri 

O'Sullivan,  Cornelius   

Page,  Frederick  James  Montague 

Palmer,  A rtliur  Charles    

Parfitt,  Samuel  

Perkin,  Sir  William  Henry.., 

Perkins,  Hugh  Donald     

Polkinjiliorne,   Bennett  Corcyra 

Pritchard,  William    

Swiinn,  Hohert  Reed 

Walker,  John  Francis  

Warington,  Roliert   

Wright,  Herbert  Edwards   .. 


Elected. 


Died. 


February  7th.  1901  . 
March  7th,  1870  .... 
February  17th,  1877. 
March  1st,  1860  .... 
March  6'h,  1873  .... 
February  18tli.  1903. 
January  16th,  1868  . 
December  7th,  1876  . 
January  19th,  1860  . 
April  19th,  1866  .... 
March  17th,  1851.... 
June  1st,  1876    


April  16th,  1863 

June  17th.  1897     

February  7th,  1867  .. 
December  20th,  1883 
February  1st,  1883  .. 
January  20ih,  1898  .. 
January  20th,  1898  .. 

April  20th,  1876    

December  21st,  1871.. 

July  5th,  1906  

February  15tb,  1906.. 
December  15th,  1856.. 
December  7th,  1905  .. 
December  7th,  1899.. 
February  17th,  1870.. 

May  4th,  1905   

February  2nd,  1865  .. 
March  19th,   1863. 


December  6th,  1900 February  2nd,  1907 


October  12th,  1907. 
June  19th,  1907. 
December  30tli,  1907. 
March  18tb,  1907. 
October  4th,  1907. 
January  29tli,  1907. 
July  25th,  1906. 
July  9th,  1907. 
July  15th,  1907. 
February  12th,  1907. 
February  4th,  1907. 
December  9th,  1907. 

September  14th,  1907. 
November  29th,   1907. 
December  5tb,  1907. 
August  1st,  1906. 
February  2iul,  1907. 
February  5th,  1907. 
February  20th,  1907. 
January  8th,  1907. 
August  16th,  1907. 
December  5th,   1907. 
November  18th,  1907. 
July  14tb,   1907. 
March  19th,  1907. 
December  29th,  1907. 
November  20lb,  1P06. 
November  19th,  1907. 
May  23rd,  1907. 
March  20th,  1907. 


*  Honorary  and  Foreign  Member. 


IX 


TITLES    OF    PAPERS    COMMUNICATED    TO    THE    SOCIETY 

DURING    1907. 


January  17  Ih, 

1.  The  relation  between   absorption   spectra   and   optical 

rotatory  power.  Part  I.  The  efTect  of  unsaturation 
and  stereoisomerism.     By  Alfred  Walter  Stewart  ... 

2.  Organic  del ivatires  of  silicon.     Part  II.     Thesynthesi-s 

of  d/-benzylethylpropylsilicol,  its  snlphonation,  and 
the  resolution  of  the  sulphonic  derivative  into 
optically  active  components.  By  Frederic  Stanley 
Kippiug    

3.  The  association  of  phenols  in  the  liquid  condition.     By 

John  Theodore  Hewitt  and  Thomas  Field  Winmill  .. 

4.  A  new  mercuric  oxychloride.   By  John  Theodore  Hewitt. 

5.  Preparation  of  chromyl  dichloride.     By  Herbert  Drake 

Law  and  Frederick  Mollwo  Perkin  

6.  Oxidation  of  hydrocarbons  of  the  benzene  series.     By 

Herbert  Drake  Law  and  Frederick  Mollwo  Perkin  ... 

7.  The  constitution  of  silver  nitrite  ;  a   correction.     By 

Edward  Divers 

8.  Aromatic  selenonium  bases.     By   Saranel  Smiles  and 

Thomas  Percy  Hilditeh ...  

9.  The  relation  of  colour  and  fluorescence  to  constitution. 

By  Arthur  George  Green  

10.  Tetraketopiperaziue.  By  Alfred  Theophilus  de  Mouilpied 

and  Alexander  Rule  

11.  Transl'ormations   of    highly    substituted    nitroamiuo- 

benzenes.  IL  s-Tribromo-1-nitroaminobenzene. 
By  Alice  Emily  Smith  and  Kennedy  Joseph  Previte 
Orton    .' 

12.  Resolution    of    tet<"ahydro-^-toluquinaldine    into    its 

optically  active  components.  By  Thomas  Constantine 
Beck  and  William  Jackson  Pope 

13.  Note  on  the  theory  of  valency.     By  William  Barlow 

and  William  Jackson  Pope 

14.  The   condensation    products   of  triacetie  lactone  with 

acetoacetic  ester  and  )8-amiuocrotonic  ester.  By 
Frederick  Noel  Ashcroft  Fleischmann 

15.  Derivatives  of  multivalent  iodine.     Part  XL     Action  of 

heat  on  p-ioiloacetophenone  dichloride,  /?-iodoacet- 
anilidedichloride,  and  on  the  dichlorides  derived 
from  0-,  m-,  andp-iodotoluene.  By  William  Cahlwell 
and  Emil  Alphonse  Werner  

16.  Disalicylamide.     By  James  McConnan 


Page 
in  Pro- 
ceedings. 


10 
10 

11 
11 
11 

12 
12 
13 

14 

15 
15 

16 


17 
18 


17.  Benzoyl     derivatives     of    iV^-methylsalicylamide,     By 

James  McConnan  and  Morris  Edgar  Marples 

18.  The   velocitj'   of  reaction   of  bromine  with  some  un- 

saturated  acids  in   aqueous  solution.       By   Ernest 
Barrett  and  Arthur  Lapworth 

19.  Note   on  the   molecular  complexity    of    liquids.     By 

Albert  Ernest  Dunstan  and  Ferdinand  Bernard  Thole. 


February  7th. 

20.  The  rapid  electro-analytical  deposition  and  separation 

of  metals.  Part  I.  The  metals  of  the  silver  and 
copper  groups  and  zinc.  By  Henry  Julius  Salomon 
Sand 

21.  The  alkaloids  of  ergot.     By  George  Barger  and  Francis 

Howard  Carr  

22.  Influence  of  substitution  on   the   formation   of  diazo- 

amines  and  aminoazo-compounds.  Part  VI.  The 
partially  methylated  4  :  6-diamino-)«.-xylenes.  By 
Gilbert  Thomas  Morgan  and  Frances  Mary  Gore 
Micklethwait  

23.  The    constitution    of   umbellulone.      Part    II.      The 

reduction  of  umbellulonic  acid.      By  Frank  Tutin. 

24.  The   reduction   of   hydroxylaminodihydrourabellulone- 

oxime.     By  Frank  Tutin 

25.  Studies  on  optically  active  carbimides.     Part  V.     The 

aryl  esters  and  the  amides  of  /-menthylcarbamic 
acid.  By  Robert  ITowson  Pickard  and  William 
Oswald  Littlebury 

26.  Rome    constituents    of  natural    indigo.      Part    I.     By 

Arthur  George  Parkin  and  William  Popplewell 
Bloxam    

27.  The   occurrence   of  isatin   in   Fome   samples   of  Java 

indigo.     By  Arthur  George  Perkin 

28.  The  absorption  spectra  of  benzoic  acid,  the  benzoates, 

and  benzamide.  By  Walter  Noel  Hartley  and  Edgar 
Percy   Hedley 

29.  The   absorption  sj)ectra  of  phthalic,    tiophtlmlic,   and 

terephthalic  acids,  phthnlic  anhy<lride,  and  phthal- 
imide.  By  Walter  Noel  Hartley  and  Edgar  Percy 
Hedley 

30.  oa7-Trimethyl-      nn<l      oa77-tetrnmethyl-tricarbaliyljc 

acids  and  o8-diiiu!thylbiitam'-oj85-tricarboxylii;  acid. 
hy  Horlx-rt  Henstock  and  Cliarles  Henry  Graham 
Bprankliiig 

31.  A  reaction  of  cortain  colouring  matters  of  the  oxazine 

■encH.     By  Jocdyn  Field   Thorpe 

82.  The  alkylatioii  of  fZ-frnctose.     By  Thomas  Purdie  and 

David    Mf^Ijircn     I'aul. 

88.  A  nimj)le  a|i|inr,itut,  with  stirrer,  for  treating  a  liquid 

nt  itJi  boiling  point  with  two  or  more  gases.     By 

Norman    Ix>«lio   ficbhard 
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19 


26 
27 

28 
28 
29 

30 

30 
30 

31 

31 

32 
32 
33 

:u 
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34.  Note    oil    the    arseuates   of   lead    and    calcium.      By 

Spencer   Pickering 35 

S5.  Caniphor-)3-sulpIiinic  acid  and  camphorylsuiphonium  I 
bases.  By  Samuel  Smiles  and  Thomas  Percy  i 
Hilditch    I         3;') 

36.  The  condensation  of  salicylanrido  with  aryl  aldehydes.  | 

By  Charles-  Alexander  Keane   and  William   Walter  | 
Scott  Nicholls j         36 

37.  The  condensation  of  diethylmalonamide  with  aldehydes,  j 

By  Harry  Barrows  and  Charles  Alexander  Keane...  i         36 
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LIBKAM  RULES. 


1 .  The  Library  is  open  for  consultation,  and  for  the  issue  and 
return  of  books,  daily  from  10  a.m.  to  6  p.m.  (Saturdays  10  a.m. 
to  2  p.m.) ;  and  in  the  evenings  of  those  days  on  which  the 
Chemical  Society  meets.* 

2.  Fellows  are  not  allowed  to  have  on  loan  more  than  six 
volumes  at  a  time,  without  special  permission  from  the  Librarian. 

3.  All  Journals,  Dictionaries,  and  Pamphlets  of  which  there 
are  not  duplicate  copies,  and  certain  early  Chemical  and  other 
Books  distinguished  in  the  Library  Catalogue  by  a  star,  belong 
to  the  Keference  Library,  and  are  not  for  general  circulation. 
Fellows  desiring  to  borrow  books  from  the  Reference  Library  must 
make  a  special  application  in  writing  to  the  Libx-arian,  undertaking 
to  bear  all  risks  of  transit,  «tc.,  and  to  return  the  volumes  within 
one  month  ;  the  Librarian  may  then,  at  his  discretion,  issue  such 
books.  This  regulation  does  not  apply,  however,  to  volumes  of 
Periodicals  of  which  no  duplicate  copies  exist  in  the  Library. 

4.  A  book  may  not  be  taken  out  of  the  Library  until  one  month 
after  it  has  been  received. 

5.  Books  must  not  be  removed  from  the  Library  until  a 
voucher  for  them  has  been  signed  and  delivered  to  the  Librarian. 

6.  Books  are  issued  either  to  the  Fellow  desiring  the  loan,  or 
to  a  person  bringing  a  written  order  from  him.  In  either  case  a 
receipt  must  be  given  on  the  form  provided.  When  a  Fellow  desires 
a  book  or  books  to  be  sent  to  him,  he  must  send  to  the  Librarian 
a  written  order,  and  pay  the  whole  cost  of  carriage.  All  books 
borrowed  by  Fellows  shall  be  at  the  risk  of  the  borrower  from  the 
moment  they  are  issued  or  despatched  by  the  Librarian,  and  until 
they  are  returned  to  him. 

7.  Books  may  not  be  sent  out  of  the  United  Kingdom, 
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8.  Books  which  have  been  bespoken  shall  circulate  in  the  order 
of  application. 

*  9.  Fellows  shall  be  at  liberty  to  retain  a  book  one  calendar 
month,  unless,  at  the  expiration  of  a  fortnight,  notice  is  received 
that  the  book  is  required  by  another  Fellow,  in  which  case  it  must 
be  returned  at  once.  Single  parts  of  journals  may  not  be  retained 
longer  than  one  Aveek. 

10.  The  names  of  Fellows  borrowing  books  shall  be  entered  by 
the  Librarian,  or  Officer  in  attendance,  in  a  book  kept  for  that 
purpose.  When  a  Fellow  returns  a  book,  his  voucher  shall  be 
given  to  him,  and  a  record  of  the  return  duly  made. 

11.  In  the  case  of  Fellows  returning  books  by  messenger  or 
public  conveyance,  the  voucher  shall  be  returned  by  the  Librarian 
through  the  post. 

12.  Fellows  retaining  books  longer  than  the  time  specihed,  or 
neglecting  to  i*eturn  them  when  demanded,  shall  forfeit  the  right  to 
borrow  books  from  the  Library  until  the  volume  or  volumes  be 
returned. 

13.  Fellows  to  whom  books  have  been  issued  shall  be  held 
responsible  for  their  preservation  from  injury ;  and  if  any  book 
when  returned  is  found  to  have  been  damaged,  the  Council  may 
order  that  it  be  repaired  or  replaced  at  the  expense  of  the  borrower. 
In  the  event  of  any  book  being  lost,  or  being  detained  after  appli- 
cation has  been  made  for  its  return,  the  Council  may  replace,  at 
the  cost  of  the  borrower,  the  volume  or  volumes  so  lost  or  detained. 
This  rule  shall  also  apply  to  single  parts  of  current  periodicals. 

14.  For  the  purpose  of  revision  and  cleaning,  the  Library  shall 
be  closed  for  a  fortnight  in  August  of  each  year ;  before  which 
time  all  books  must  be  returned,  unless  special  permission  has  been 
previously  obtained  from  the  Librarian.  In  the  event  of  any  book 
not  being  returned  on  such  occasion,  the  Council  may  replace  it 
at  the  cost  of  the  borrower. 

15.  No  persons  other  than  Fellows  of  the  Society  have  the 
privilege  of  using  the  Library,  excojjt  upon  a  written  introduction 
from  a  Fellow,  with  whom  rests  the  responsibility  for  all  books 
consultoil  by  the  j)erRon  introduced.  Such  introduction  shf\ll  bo 
villi  1  for  one  occasion  only. 
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ADDITIONS  TO   THE   LIBRARY  DURING  THE  YEAR  1907. 

Abegg,  Richard.  The  electrolytic  dissociation  theory.  Authorised 
translation    by  Carl  L.  von  Ende.     pp.    vii  +  180.     New  York  1907. 

See  Handbuch  der  anorganischen  Chemie. 

Albo,  Giacomo.  Sui  principii  alcaloidici  dei  semi  di  tabacco.  (From 
JJvll.  Soc.  hot.  ital,  1902.) 

Sill  significato  tisiologico  della  nicotina  nolle  piante  di  tabacco. 

1901. 

Ancora  sulla  tisiologia  della  nicotina  nelle  piante  di  tabacco. 

(From  Hull.  Soc.  hot  ital.,  1907.) 

Alembic  Club  Reprints.     See  Mayow,  John. 

Alessandri,  F.  E.  Merceologia  tecnica.  Vol.  I,  Materie  prime 
greggie  e  semi-lavorate  di  uso  commerciale  ed  industriale.  Vol.  II. 
Prodotti  chimici  inorgaaici  ed  organici.  pp.  xi  +  530,  xi  +  515.  ill. 
Milano  1907. 

Allen,  Alfred  H.  Commercial  organic  analysis.  3rd.  Edition. 
Vol.  II.  Part  III.  Acid  derivatives  of  phenols,  aromatic  acids, 
resins,  and  essential  oils.  Revised  by  the  Author  and  Arnold  Rowsby 
Tankard,     pp.  xiii  +  547.     London  1907. 

American  Chemical  Society.  Chemical  Abstracts.  Edited  by 
Williain  A.  Noyes  [and  others].  Vol.  I,  &c.  New  York  1907  +  . 
{Reference.) 

American  Electrochemical  Society.  Transactions.  Vol.  X. 
Philadelphia  1906.     {Reference.) 

Andrews,  E.  C,  and  Mingaye,  J.  C.  H.  The  geology  of  the  New 
England  Plateau,  with  special  reference  to  the  granites  of  Northern 
New  England.  Part  IV.  Petrology.  (From  the  Records  Geol.  Sur. 
N.  S.  Wales,  8,  19C7.) 

Archbiitt,  Leonard,  and  Deeley,  R.  Mountford.  Lubrication  and 
lubricants.  A  treatise  on  the  theory  and  px*actice  of  lubrication,  and 
on  the  nature,  properties,  and  testing  of  lubricants.  2nd  edition, 
pp.  xxxi  +  528.     ill.     London  1907. 
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ArcMv  fiir  experimentelle  Pathologic  und  Pharmakologie.  Edited 
by  B.  Naunyn  and  0.  Schmiedeberg.    Vol.  LVI,  &c.    Leipzig  1907  +. 

Arrhenius,  Svante.  Immunochemie.  Anwendungen  der  physi- 
kalischen  Chemie  auf  die  Lebre  von  den  physiologischen  Antikorpern. 
Uebersetzt  von  ^feicis  Finkelstein.     pp.  vii  +  204.    Leipzig  1907. 

Theories  of  chemistry.  Being  lectures  delivered  at  the  Univer- 
sity of  California,  in  Berkeley.  Edited  by  T.  Slater  Price,  pp. 
xii  +  212.     London  1907. 

Association  des  Chimistes  de  Sucrerie  et  de  Distillerie  de  France 
et  des  Colonies.  Bulletin.  Vol.  XXIV,  &c.  Paris  1907 +  . 
{Reference.) 

Beadle,  Clayton.  Chapters  on  papermaking,  Vol.  II.  Comprising 
answers  to  questions  on  papermaking  set  by  the  examiners  to  the  City 
and  Guilds  of  London  Institute.  Vol.  III.  Comprising  a  short 
practical  treatise  in  which  boiling,  bleaching,  loading,  coloui'ing,  and 
similar  questions  are  discussed.  Vol.  IV.  Containing  discussions 
upon  water  supplies  and  the  management  of  the  paper  machine  and  its 
influence  upon  the  qualities  of  papers.  pp.  vii  +  174,  viii  +  134, 
vii  +  156.      London  1906—1907. 

Behr,  Guitavus  Edward.     See  Richards,  Tkeoiore  William. 

Bernthsen,  A.  A  text-book  of  organic  chemistry.  The  English 
translation  from  the  German,  edited  and  revised  to  date  by  /.  J. 
Sudborough.     pp.  xvi4-658.     London  1906. 

Berthelot,  Marcellin.  Traite  pratique  de  I'analyse  des  gaz.  pp.  ix  -H 
483.     ill.     Paris  1906.     (2  copies.) 

Bevan,  Edward  John.     See  Cross,  Charles  Frederick. 

Blyth,  Alexander  Wynter,  and  Blyth,  Meredith  Wynter.  Poisons : 
their  effects  and  detection.  Fourth  edition,  pp.  xxxii  +  772.  London 
1906. 

Blyth,  Meredith  Wynter.     See  Blyth,  Alexander  Wynter. 

Bottger,  //.     See  Pharmazeutische  Zeitung. 

Bolduan,  Charles  Frederick.  Immune  sera.  A  concise  exposition 
of  our  present  knowledge  concerning  the  constitution  and  mode  of 
action  of  antitoxins,  agglutinins,  hietnolysins,  bacteriolysins,  pre- 
cipitins, cytotoxins,  and  opsonins.  2nd  edition,  rewritten,  pp. 
viii-i-154.     New  York  1907. 

BoUettino  Chimico  Farmaceutico.  Edited  by  Arturo  Castoldi  [and 
others].     Milano  1907-h.     (Reference.) 

Bonnet,  V.    Soo  Richards,  Theodore  William. 

Borni,  Henry.  Die  Klektrociiomie  in  Jahro  1906.  (From  Die 
Chem.  InduHtrie,  30,  1907.) 

Boullanger,  E.    See  Calmette,  A. 
Bredig,  (J.     Heo  Curtius,  Theodor. 
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Briggs,  J.  F.     See  Cross,  Charles  Frederick. 

Brink,  F.  N.     See  Richards,  Theodore  William. 

British  Guiana.  Report  of  the  Commission  appointed  to  enquire 
into  and  report  upon  the  general  and  infantile  mortality  ;  together 
with  minutes  of  the  sittings,  evidence  of  witnesses,  &c.  pp.  viii  +  154. 
Georgetown,  Demerara.     1906. 

Brown,  John  W.     See  Le  Blanc,  Max. 

Buisine,  A.     See  Calmette,  A. 

Bull,  B.  W.     See  Essex  Education  Committee. 

Bumstead,  Henri/  Andrews.     See  Gibbs,  /.  Willard. 

Bunge,  Gustav  von.  Text-book  of  organic  chemistry  for  medical 
students.  Translated,  with  additions,  hy  R.  II,  Aders  Plimmer. 
pp.  ix  +  260.     London  1 907. 

Burgess,  G.  K.  Melting  points  of  the  iron  group  elements  by 
a  new  radiation  method.  (From  the  Bull.  Bureau  of  Standards,  3, 
1907.) 

See  Waidner,  C.  \V. 

Cain,  John  Cannell.     See  Meldola,  Raphael. 

Caldwell,  Robert  J.  The  hydrolysis  of  sugars.  [A  paper  read 
before  the  York  Meeting  of  the  British  Association,  1906.]     pp.  26. 

Calmette,  A.  Avec  la  collaboration  de  E.  Rolants,  F.  Constant, 
E.  BouUanger,  L.  Massol,  et  A.  Buisine.  Recherches  sur  Tepuration 
biologique  et  chimique  des  eaux  d'egout.  2  vols.  pp.  v-fl94,  iv-f 
314.     ill.     Paris  1905-7. 

Castoldi,  Arturo.     See  BoUetino  Chimico  Farmaceutico. 

Centen,  D.  B.     See  Chemisch  Weekblad. 

See  Pharmaceutisch  Weekblad. 

Chemical  Trade  Journal.  Edited  by  George  E.  Davis.  Vols,  I  to 
XI,     Manchester  1887-1892,     {Reference.) 

Chemiker  Zeitung,  Edited  by  G.  Krause.  Year  VI.  Cothen 
1882.     {Reference.) 

Chemisch  Weekblad.  Edited  by  D.  B.  Centen.  Year  IV,  &c. 
Amsterdam  1907  + .     {Reference.) 

Chemische  Analyse,  Die.  Edited  by  B.  M.  Margosches,  Vols.  I 
and  II,     Stuttgart  1907 

Church,  Arthur  Herhei't.     See  Royal  Society  of  London. 

Clowes,  Frank,  and  Coleman,  J.  Bernard.  Elementary  practical 
chemistry.  Part  I.  General  chemistry.  Part  II.  Analytical 
chemistry.  Fifth  edition.  2  vols,  pp,  xv  +  198,  xvi  +  237,  ill. 
London  1907, 

Cohen,  Julius  B.  Organic  chemistry  for  advanced  students,  pp, 
viii +  632,     London  1907, 

Cohn,  Alfred  I.     See  Pozzi-Escot,  Em. 
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Coleman,  J.  Bernard.     See  Clowes,  Frank. 

Constant,  F.     See  Calmette,  A. 

Crompton,  Holland.  Some  molecular  and  latent  heats,  pp.  12. 
Saleombe  1906. 

Cross,  Charles  Frederick,  and  Bevan,  Edward  John.  A  text-book  of 
paper-making.  3rd  edition,  containing  additional  matter,  and  in  part 
re-written,  with  collaboration  of  /.  F.  Briggs.  pp.  x-h411.  ill. 
London  1907. 

Curtius,  Theodor.  Festschrift  Theodor  Curtius  zum  25  jahrigen 
Doktor-Jubilaum  gewidmet.  Arbeiten  aus  dem  Chemischen  Institut 
der  Universitiit  Heidelberg  von  G.  Bredig,  A.  Darapsky,  E.  Ebler, 
//.  Franzen,  P.  Jannasch,  A.  Klages,  E.  Knoevenagel,  E.  Mohr, 
R.  StoUe.  pp.  xc  +  245.  [pp.  1 — 245  reprinted  from  Verhandl.  d, 
Naturhist.-Med.   Vereins.   N.F.    1907,    9.]     Heidelberg  1907. 

Danneel,  Heinrich.  Electrochemistry.  I.  Theoretical  electrochemistry 
and  its  physico-chemical  foundations.  Translated  from  the  Sammlung 
Goschen  by  Edmund  S.  Merriam.  pp.  vii  +  181.  ill.  New  York 
1907. 

Darapsky,  A.     See  Curtius,  Theodor. 

Davis,  George  E.    See  Chemical  Trade  Journal. 

Davy,  Sir  Humphry,  Bart.     See  Geneva,  University  of. 

Day,  Arthur  L.  Mineral  solution  and  fusion  under  high  tempera- 
tui-es  and  pressures.  (From  the  Fifth  Yearbook  of  the  Carnegie  Institu- 
tion, Washington.)     1907. 

Deeley,  A'.  Mountford.     See  Archbutt,  Leonard. 

Deutsche  botanische  Gesellschaft.  Berichte.  Vol.  XXV,  he. 
Berlin  1907 +  .     {Reference.) 

Deutsche  pharmazeutische  Gesellschaft.  Berichte.  Year  XVII, 
ttc.     Berlin  1 907 +  .     {Reference.) 

Deutsche  physikalische  Gesellschaft.  Berichte.  Edited  by  Karl 
Scheel.     Year  V,  Ac     Braunschweig  1907.     (tiejerence.) 

Deutsches  B^derbuch,  bearbeitet  unter  Mitwirkung  des  Kaiser- 
lichen  Gesundheitsamtes.  pp.  [viii]  +  civ-|-535.     Leipzig  1907. 

Dibdin,  ir.  J.  Recent  improvement.s  in  methods  for  the  biological 
purification  of  sewage.     2nd  edition,     pp.  68.     ill.     London  1907. 

Donath,  Eduard,  und  Frenzel,  Karl.  Die  technische  Ausnutzung 
des  atmoHpJirischen  StickstofFes.     pp.   v  +  250.     Leipzig  1907. 

Dowson,  J.  Eineraon,  and  Larter,  Alfred  Tabois.  Producer  gas. 
pp.  xiv -I- 295.     ill.     London  1906. 

Duparc,  Loui$,  and  Monnier,  Alfred.  Traite  de  chimie  analytique 
<|ualitutive.  Suivi  do  tables  systdmatiques  pour  I'analyse  miu^rale. 
pp.  viii  +  374.     Gon6vo  1908. 

Ebler,  A'.     See  Curtiui,  Theodor. 


XXXI 

Eckel,  Edwin  C.  Cements,  limes,  and  plasters.  Their  materials, 
manufacture,  and  properties.  pp.  xxxiv  +  7r2.  ill.  New  York 
1905. 

Ende,  Carl  L.  von.     See  Abegg,  Richard. 

Essex  Education  Committee.  The  Essex  Field  Experiments,  1906. 
Report  by  B.  W.  Bull  and  V.  II.  Kirkham.     Chelmsford  1907. 

Market-day   Lectures,   1905-6,  being  reports  of  addresses  to 

farmers,  delivered  at  Chelmsford  and  Colchester  during  the  winter 
months.     Chelmsford  [1907]. 

Notes  on  agricultural    analyses,    1903-1906.    >  Compiled   by 

V.  II.  Kirkham.     Chelmsford  [1907]. 

Finkelstein,  Alexis.     See  Arrhenius,  Svante. 

Finlow,  R.  S.  The  extension  of  jute  cultivation  in  India.  (From 
the  Bull.  Agricultural  Research  Inst.,  Fv^a,  1906.) 

Fischer,  Emil.  Untersuchungen  in  der  Puringruppe  (1882-1906). 
pp.  viii  +  608.     Berlin  1907. 

Fischer,  Martin  U.     See  Pauli,  Wolfgang. 

Forbes,  George  Shannon.     See  Richards,  T/teodore  William. 

Frankel,  Siymund.  Descriptive  Biochemie  mit  besonderer  Beriick- 
sichtigung  der  chemischen  Arbeitsmethoden.  pp.  xi  +  640.  Wies- 
baden 1907. 

Franzen,  //.     See  Curtius,  Theodor. 

Freeman,  John  li.  On  the  safeguarding  of  life  in  theatres.  An 
Address  made  at  the  opening  of  the  Annual  Meeting  of  the  American 
Society  of  Mechanical  Engineers  in  New  York  City,  December  4, 
1905.  Reprinted  from  the  Transactions  of  the  Society,  pp.106,  ill. 
[New  York]  1906. 

Frenzel,  Karl.     See  Donath,  Eduard. 

Frohlich,  Emit.     See  Wedekind,  Edgar. 

Geneva,  University  of.  Seance  solennelle  de  distribution  des  prix 
(le  Concours,  28  Janvier,  1907.  Rapports  du  Recteur  et  des  Jurys 
precedes  d'une  notice  biographique  sur  Humphry  Davy  [par  Philippe 
A.  Guye].     pp.  96.     Geneve  1907. 

Gesellschaft  Deutscher  Naturforscher  und  Arzte.  Verhandlungen, 
78,  1906,  ifcc.     Leipzig  1907  + .     {Reference.) 

Gibbs,  J.  Willard.  The  scientific  papers  of  J.  Willard  Cibbs. 
(Edited  by  Henry  Andrews  Bumstead  and  Ralph  Gibhs  van  Name.) 
2  vols.     pp.  xxviii  +  434,  ix  +  284.     London  1906. 

Girard,  Charles.     See  Haller,  Albin. 

Goppelsroeder,  Friedrich.  Neue  Capillar-  und  Capillaranalytische 
Untersuchungen.     pp.  xiv  +  81.     ill.     Basel  1907, 

Gowland,  William.  Copper  and  its  alloys  in  prehistoric  times. 
(From  the  J.  Anthropological  Inst,  36,  1906.) 
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Green,  Arthur  George.     See  Meldola,  Raphael. 

Guye,  Philippe  A.     See  Geneva,  University  of. 

Haller,  Albin,  and  Girard,  Charles  [and  others].  Memento  du 
chimiste  (ancien  Agenda  du  chimiste).      pp.  xx  +  758.     Paris   1907. 

Hammarsten,  Olof.  Festschrift  Olof  Hammersten  zu  seinem 
fiinfundsechzigsten  Geburtstage  den  21sten  ^August  1906,  gewidmet. 
pp.  xxxi  +  [635].     Upsala  1906. 

Handbuch  der  anorganischen  Chemie.  Edited  by  Richard  Abegg. 
Vol.  Ill,  part  3.     pp.  xiv  +  876.     Leipzig  1907.     (Reference.) 

Hanneke,  P.  Photographisches  Rezept-Taschenbuch.  pp.  iv  +  175. 
Berlin  1907. 

Hazen,  Allen.  Clean  water  and  how  to  get  it.  pp.  x  +  178.  ill. 
New  York  [1907]. 

Heidelberg,  Chemische  Institut  der  Universitdt.  See  Curtius, 
Theodor. 

Herrick,  Rufus  Frost.  Denatured  or  industrial  alcohol.  A  treatise 
OD  the  history,  manufacture,  composition,  uses,  and  possibilities  of 
industrial  alcohol  in  the  varioxis  countries  permitting  its  use,  and  the 
laws  and  regulations  got'erning  the  same.  pp.  x  +  516.  ill.  New 
York  1907. 

Herty,  Charles  H.  Industrial  and  scientific  aspects  of  the  pine  and 
its  products.     (From  the  Chemical  Engineer,  1907.) 

Holland,  Philip.     See  Reade,  T.  Mellard. 

Hooper,  David.  Well-waters  from  the  Hadhramaut,  Arabia. 
(From  the  J.  and  Proc,  Asiatic  Soc.  of  Bengal,  3,  1907.) 

The  fats  of  Garcinia  species.     (From  the  J.  and  Proc,  Asiatic 

Soc.  of  Bengal,  3,  1907.) 

Hughes,  Frank.  The  occurrence  of  sodium  salts  in  Egypt.  With 
special  reference  to  nitrate  of  soda.  (From  the  Yearbook,  Khedivial 
Agric.  >Soc.,  Cairo.     1905.) 

Hutton,  Frederick  Wollaston.  The  lesson  of  evolution.  2nd  edition, 
pp.  xxiv  +  301.     Printed  for  private  circulation,  [Erith]  1907. 

Jacobsen,  Paid.     See  Meyer,  Victor. 

Jahrbuch  der  Chemie.  Edited  by  Richard  Meyer.  Year  I.  1891. 
Frankfurt  1892. 

Jahres-Bericht  iiber  die  Untersuchungen  und  Fortschritte  auf  dem 
Gesammtgebiete  der  Zuckerfabrikation.  Vols.  I  to  IV.  1861-64. 
Edited  by  C.  Scheibler  and  K.  Stammer.     Breslau  1863-65. 

Jannasoh,  /'.     Soo  Curtius,   Theodor. 

Japp,  Francis  R.     See  Meldrum,  Andrew  N. 

Japp,  Francis  Robert,  and  Maitland,  Williavi,  Knox,  Joseph,  Wood, 
James.  Researches  in  organic  chomistry  carried  out  in  the  University 
of  Aberdeen,     pp.  iv  +  86,     Aberdeen  1905. 
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Jodlbauer,  A.     See  Tappeiner,  //. 

Jones,  G.     See  Richards,  Theodore  William. 

Journal  fiir  praktische  Chemie.  Edited  by  Hermann  Kolbe  and 
Ernst  von  Meyer.  New  series.  Vols.  XXIII  to  XXVIII.  Leipzig 
1881-1883. 

Kauffmann,  Hugo.  Die  Auxochrome.  (Sammlung,  Vol.  XII.) 
Stuttgart  1907. 

Kingzett,  Charles  Thonms.  Nature's  hygiene  and  sanitary 
chemistry :  containing  also  a  special  account  of  the  chemical  and 
hygienic  characters  of  eucalyptus,  pine  and  camphor  forests,  and  some 
industries  connected  therewith.  5th  edition,  pp.  xvi  +  527.  London 
1907. 

Kirkham,  V.  H.     See  Essex  Education  Committee. 

Klages,  A.     See  Curtius,  Theodor. 

Knoevenagel,  E.     See  Curtius,  Theodor. 

Knox,  Joseph.     See  Zdi^^,* Francis  Robert. 

Kdnig,  Ernst.     See  Vogel,  Hermann  Wilhelm. 

Kolbe,  Hermann.     See  Journal  fiir  praktische  Chemie. 

Krause,  G.     See  Chemiker  Zeitung. 

Kriiss,  G.     See  Zeitschrift  fiir  anorganische  Chemie. 

Ladenburg,  A.  Vortriige  iiber  die  Eutwicklungsgeschichte  der 
Chemie  von  Lavoisier  bis  zur  Gegenwart.  4  Auflage.  pp.  xiv  +  417. 
Braunschweig  1907. 

Larter,  Alfred  Tabois.     See  Dowson,  /.  Emerson. 

Lassar-Cohn.  Arbeitsmethoden  fiir  orgauisch-chemische  Labora- 
torien.  Spezieller  Tell.   Vierte  Auflage.  pp.  1496.  ill.  Hamburg  1907. 

Lauder,  Alexander.  Variation  in  the  composition  of  milk.  pp.  52. 
Edinburgh  1906. 

Leather,  /.  Walter.  The  pot-culture  house  at  the  Agricultural 
Research  Institute,  Pusa.  (From  the  Mem.  Dept.  Agric.  India,  1, 
1907.) 

The  composition  of  the  oil-seeds  of  India.      (From  the  Mem. 

Dept.  Agric.  India,  1,  1907.) 

Experiments  on  the  availability  of  phosphates  and  potash  in 

soils.     (From  the  Mem.  Dept.  Agric.  India,  1,  1907.) 

Le  Blanc,  Max.  Text-book  of  electro-chemistry.  Translated  from 
the  fourth  enlarged  German  edition  by  Willis  R.  Whitney  and  John 
IF.  Brown,     pp.  xiv-H338.     ill.     New  York  1907. 

Lister  Institute  of  Preventive  Medicine.  Collected  papers,  No.  3. 
London  1906. 

Lusk,  Graham.  The  elements  of  the  science  of  nutrition,  pp.  326. 
Philadelphia  1906. 

Luxmoore,  C  M.    The  soils  of  Dorset.  A  report  on  their  mechanical 
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and  chemical  composition  and   on  their  physical  properties,     pp.  36. 
1907. 

McGowan,  George.     See  Meyer,  Ernst  von. 

Maitland,  William.     See  Japp,  Francis  Robert. 

Manchester.  Rivers  Department.  Annual  Report  for  the  year 
ending  March  27th,  1907. 

Margosches,  B.  M.    See  Chemische  Analyse,  Die. 

Martin,  Geoffrey.  Practical  chemistry  for  army  and  matriculation 
candidates,     pp.  viii+144.     ill.     London  1907. 

Massol,  L.     See  Calmette,  A. 

Matthews,  J.  Merritt.  The  textile  fibres :  their  physical,  micro- 
scopical, and  chemical  properties.  2nd  edition,  pp.  viii  +  480.  ill. 
New  York  1907. 

Mayow,  John.  Medico-physical  works.  Being  a  translation  of 
Tractatus  quinque  viedico-physici,  1674.  (Alembic  Club  Keprints, 
No.  17.)     pp.  xxiii  +  331.     ill.     Edinburgh  1907. 

Mees,  G.  E.  Kenmth.     See  Sheppard,  Samuel  Edward. 

Meldola,  Raphael,  Green,  Arthur  George,  and  Cain,  John  Gannell 
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Cadmium,  separation  of,   from  zinc,   as 
sulphide  in  presence  of  trichloroacetic 
acid,  147. 
Ciiisiuni    iodate  and  ;tfcnodate,    S2)eci(ic 

gravity  and  solubility  of,  305. 
Calcium,  metallic,  action  of,  on  alcohols, 
304. 
action  of,  on  ketones,  308. 
Calcium  arsenate,  note  on,  35. 

carbonate,  reaction  of,  with   chlorine 

water,  118. 
ammonium   and    calcium,    potassium 
ferrocyanides,  233. 
Calmatambin  and  its  octa-acetyl  deriv- 
ative and  Calmatanibetin,  183. 
Camphor,  mercury  derivatives  of,  246. 
Camphor,  dnoAo-,  119. 
nitro-,  intluence  of  impurities  on  the 
mutarotalion  of,  193. 
Camphoric   acid,  aromatic   amides  and 

iniides  of,  250. 
Cam])hor-/3-sulphinic  acid  and  its  salts 
and    its    condensation    with    phenol 
ethers,  35. 
Camphorylazoimide,  oxime  of,  114 
Camphorylphenylhydrazide,     N  •  nitro- 
and    JV'-nitroso-,    and    their    bromo- 
derivatives,  250. 


Camphorylphenylthiosemicarbazides, 

242. 
Camphorylsemicarbazide,  oxime  of,  and 
its  condensation  with  aldehydes,  and 
its  isomeride,  114. 
Camphorylsulphonium  bases,  formation 

of,  35. 
CamphorylcZithiocarbamic  acid   and   its 
methyl  ester  and  benzoyl  derivative, 
and  the  action  of  amyl  nitrite  on,  242. 
Camphorylthiocarbamide  and  its  piper- 
idyl  derivative,  242. 
Camphorylthiocarbimide,  242. 
Carbamic    chlorides,    disubstituted,    re- 
action of,  of  thiourea,  120. 
Carbamides,    additive     compounds    of, 

with  acids  and  salts,  138. 
Carbimides,  optically  active,  30. 
Carbon,  the  reducibility  of  magnesia  by, 
152. 
adsorption  of  iodine  by,  208. 
rfioxide,  reduction  of,  to  formaldehyde 
in  aqueous  solution,  83. 
Carbonium  salts,  structure  of,  192. 
Carbonyl    chloride,    action    of,    as    an 
agent  for  arresting  isomeric  cJiauge, 
260. 
Carbostyril,  mercury  derivative,  152, 
Carboxyalkyl  group,  preferential  saponi- 
fication   of    the,    in    regard    to    the 
amino-group,  14. 
Carboxyanilinomethylenemalonanil, 

methyl  ester,  196. 
7n-Carboxyb<>nzeneazo  -  o  -  nitro  -  phenol, 

jt?-nitro-,  183. 
m-Carboxybenzene-4-azo-a-naphthol,    p- 

nitro-,  183. 
?ft-Carboxybenzeneazophenol,      p-nitro-, 

183. 
Carvestrene  and  its  derivatives,  synthesis 

of,  66. 
Carvone,  condensation  of,  with  benzyl- 

ideneaniline  hydrocyanide,  90. 
Carycino-cobaltamine  carbonate,  301. 
Cerium  salts,  new,  74. 
OhamMcrops  huinilia,  occurrence  of  quer- 

citol  in  the  leaves  of,  218. 
Chaulmoogric    acid,    constitution     and 

oxidation  of,  70. 
Chemical  constitution,  relation  between 
absorption  spectra  and,  157,  194. 
and  colour  of  azo-compounds,  182. 
relation  of,  to  colour  and   fluores- 
cence, 12. 
relation   between    crystalline    form 
and,     of     inorganic     substances, 
142. 
and     viscosity,    relation     between, 
207. 
research,  position  and  prospects  of,  in 
Great  Britain,  101. 
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Chemistry,   synthetical,  in   its  relation 

to  biology,  220. 
Chloraldiethylmalonamide,  37. 
Chlorine  water,  reaction  of,  with  calcium 

carbonate,  118. 
Chromium,  two  volumetric  methods  for 

the  estimation  of,  237. 
Chromyl    rfjchloride,     preparation     of, 

11. 
Cineol,  compoands  of,  with  acids,  salts, 

naphthols,     and      alkyl    magnesium 

haloids,  138. 
wi-Cineol      {cis-tcCrahydrocarvestrenediol 

anhydride),  synthesis  of,  66. 
Cinnamic  acid,  esterification  constant  of, 
146, 

velocity  of  reaction  of  bromine  with,  1 8. 
Cimiamic    acid,    bornyl    and    menthyl 

esters,  properties  of,  287. 
Cinnamic  acid,  bromo-  and  a-   and  3- 
chloro-,   and   their  methyl    esters, 
the  addition  of  bromine  to,  146. 

o-  and  j8-bromo-,  velocity  of  reaction 
of  bromine  with,  19. 
Cobalt     basic    sulphate,    formation  of, 

261. 
Cobaltamine  compounds,  301. 
Cocositol   {cocosite)   from    the   leaves   of 

Cocos  niicifera  and  Cocos  plumosa  and 

its    hexa-acetate,    benzoate,     nitrate, 

and  sulphonic  acids,  and  its  reactions, 

219. 
Codeide,  bromo-  and  chloro-,  formation 

of,  200. 
woCodeine  and  )8-woCodeine,  formation 

of,  201. 
Coerulignone,  constitution  of,  308. 
Colour    and    constitution    of   azo-com- 
pounds,  182. 

and  fluorescence,  relation  of,  to  consti- 
tution, 12. 

contribution  to  the  quinonoid  theory 
of,  228. 
Colouring  matter,  new,  from  Nyctanihes 

Arbor-tristu,  213. 
Colouring  matters  of  the  oxazine  series, 
a  reaction  of,  32. 

of  the  wtilbene  group,  289. 
Copper,    chemical     action    of    radium 

emanation  on    solutions    containing, 

217. 
Copper  alloys,  colorimotric  method  for 

the  estimation  of  small  percentages  of 

iron  in,  306. 
Copi>er  sulphate,  interaction,  in  solution, 
of,  and  ferrous  suljOiato,  264. 

basic  fluliihatCH,  formation  of,  261. 

Cupric  srUh,   colour  of,    in  aqueous 
Molutiun,  306. 
nitrite,  269  ;  preparation  and  oxida- 
tion of.  117. 


Copper  and  silver  groups,  electro- 
analytical  deposition  and  sejmration 
of  metals  of  the,  26. 

Cotton,  mercerised,  characterisation  of, 
304. 

^-Cresol  sulphoxide  and  its  dibenzoyl 
derivative,  and  sulphide,  161. 

Cresols,  o-,  m-,  and  p-,  and  their 
methyl  ethers,  condensations  of,  with 
phthalic  acid  and  its  derivatives, 
215 

Crotonic  acid,  y3-amino-,  ethyl  ester, 
condensation  of,  with  triacetic  lac- 
tone, 16. 

Crystalline  form,  relation  between  chem- 
ical constitution  and,  of  inorganic 
substances,  142. 


»-Decanedicarboxylic  acid  and  its  methyl 
ester,  71. 

Dehydracetic  acid,  isomeric  change  of, 
92. 

Deoxyanisoin  and  its  oxime,  62. 

Dextrose,  bromo-  and  chloro-,  tetra- 
methyl  ether  of,  303. 

Dextrose  guanidine  and  its  properties, 
87. 

Diacetylacetone,  disodinm  derivative, 
action  of  ethylene  dibroniide  and 
propylene  dibromide  on,  77. 

Diacetyl-i-tartaric  acid,  Z-menthyl  ester, 
preparation  and  rotation  of,  89. 

Diallylacetoacetic  acid,  77-rfibromo-, 
ethyl  ester,  116. 

Diazoamines,  influence  of  substitution 
on  the  formation  of,  28. 

Diazobeuzene,  chlorobromo-derivatives, 
replacement  of  halogen  by  hydroxyl 
in,  212. 
4-chloro-2:6-d/bromo-,  2chloro-4 :6-di- 
bromo-,  2:4-rft'chloro-6-bromo-,  and 
2 :6-dichloro-4-bromo-,  hydrogen 
carbonates  and  hydrogen  sulphates 
of,  replacement  of  halogen  by  hydr- 
oxyl in,  212. 

Diazo-compounds,  constitution  of,  158. 

p-Diazoimidos,  interaction  of,  with  aro- 
matic amines,  209. 

o-Diazonajihthaleno  {naphthalcne-1-di- 
nzonium),  4-amino-,  salts,  iV^-bonzoyl 
derivatives  of,  181. 

;;-Diazotolueno,  3-chloro-5-bromo-,  hy- 
drogen carbonate  and  hydrogen  sul- 
phate, replacement  of  halogen  by 
hydroxyl  in,  212. 

Dibenzyl  bisulphide,  (dcctrolytic  pre- 
paration of,  263. 

Dibenzyl,  4:4'-»/mitro-,  289. 

Dibflnzylothylsulphouium  mercuric 

iodide,  206. 


XLIX 


Dibenzylmethylsnlphoniiim  mercuric 
iodide,  206. 

Dicamphorylthiocarbiimide,  242- 

Dicarboxyaconitic  acid,  methyl  esler 
and  its  reactiou  with  aniline  and 
pheuylhydrazine,  195. 

2:6-  Dicarboxybenzoyl  - 1  :  5-dihydioxy- 
naphthaleuc,  216. 

Dicarboxyglutaconic  acid,  and  its  sod- 
ium salt,  from  tlie  interaction  of 
methjlene  chloride  and  the  sodium 
derivative  of  ethyl  nialonate,  1.58, 
245. 

Di-tf'-cumylmethylenediamine  and  its 
platinichloride,  248. 

Diethyl  bisulphide,  electrolytic  pre- 
paration of,  263. 

3-Diethylaminophenonaphthoxazone,  for- 
mation of,  from  Nile-blue  A  and 
from  Nile-blue  25,  and  its  hydro- 
chloride, 33. 

Diethylauric  bromide,  245 

Diethyl  malonamide,  condensation  of, 
with  aldehydes,  36, 

Diethylnaphthalene,  formation  of,  88. 

Diethyl thioethylsulphonium  dimercuric 
iodide,  206. 

Dihydrobrazilinic  acid,  lactone  of, 
synthesis  of,  291. 

Dihydrocarvone,  cyano-,  interaction  of, 
with  amyl  nitrite  and  sodium  ethoxido, 
137,  252. 

Dihydrochaulmoogric  acid,  o-  and  /3- 
dihydroxy-,  70. 

Dihydrohfematoxyliuic  acid,  lactone  of, 
synthesis  of,  291. 

Dihydroumbelluloneoxime,  liydroxyl- 
amino-,  reduction  of,  29. 

4:6-Diketo-2-ciniiamyl-5:5-dielhylhexa- 
hydropyrimidine  and  itsdiacetyl  deriv- 
ative, 37. 

Diketone,  C8H14O.2,  and  its  dioxiine,  from 
oil  of  nutmeg,  285. 

o-Diketones,  relation  between  the  chemi- 
cal constitution  and  absorption 
spectra  of  osazoues  and  phenylbydr- 
azones  of,  194. 

4  :  6-Diketo-2-phenyl-5  :  5-diethylhexa- 
hydropyrimidinc  and  its  l:3-diaeetyl 
derivative,  37. 

Dimethoxybenzoins,  o-  and  p-,  reduction 

products  of,  62. 
Diinethoxyfluorescein    and    its    acetyl 

derivative,  214. 
o-Dlmethoxyhydrobenzoin,     preparation 

and    reduction    of,    and    its    diacetyl 

and  diphenylurethane  derivatives,  62. 

5  :  6-Dimethoxy -2  :3-indeno-l  :4-bcnzo- 
pyranol  hydrochloride, 7-hydroxy-,  150. 

1 : 3-Dimethoxy-2  -methylanthraquinone, 
249. 


Dimethoxynaphthoylbenzoic  acid,  hydr- 
oxy-, 215. 

3  -  Dimethylaminophenonaphthoxazone, 
formation  of,  from  New  Methylene- 
blue  GG,  from  New-blue  B,  and  from 
Meldola's  blue,  and  its  hydrochloride, 
33 

aA-Dimethyl  -  4 : 6-rftamino-m-xyleuc  and 
the  action  of  diazonium  salts  on,  and 
its  benzenesnlphonyl,  benzoyl,  and 
azo-)8-naphthol  derivatives,  28. 

Dimethylbenzaldehydes,  2  :  4-  and  3  :  5-, 
electrolytic  reduction  of,  73. 

ay  •  Dimethylbutane  -  a)88  -  tricarboxylic 
acid,  preparation  of,  and  its  silver 
salt  and  anhydro-acid,  32. 

Dimethyldihydrobenzene,  iminohydr- 
OXV-,  action  of  nitrous  acid  on, 
192. 

l:l-Dimethyldihydrore8orcin,    4-aniino-, 
and  its  hydrochloride,  platinichlor- 
ide, and  acetyl  derivative,  and  the 
action  of  nitrous  acid  on,  192. 
4-uitro-,  and  its  salts  and  reduction, 

192. 
4-isonitroso-,  and  its  oximes  and  salts, 
and  the  action  of  oxidising  and  re- 
ducing agents  on,  191. 

Dimethylethylenepyronc  and  its  hydro- 
chloride and  platinichloride,  77. 

1  :  l-Dimethyl-5-ci/(;Zohexanone,  4-oxim- 
ino-3-imino-,  and  its  potassium  salt 
and  oxime,  and  its  reduction,  192. 

Dimethylpheno-  njjfl'  ^°^  '  qji   -naph- 

thacridines,  8  :  11-  and  9:11-,  and  their 

platinichlorides,  248. 
1:2-  Dimethylcj/cZopropane  - 1  :  2-dicarb- 

oxylic    acid     (1  : 2-dimethyltrimethyl' 

ene- 1  :  l-dicarboxylic  acid),   chemical 

and  physical  properties  of,  235. 
Dimethylthetine  menthyl  ester,  nitrate 

of,  291. 
;o-Dimethyltolane,  62. 
Dimethylumbelliferone    and    its    acetyl 

derivative  and  methyl  ether,  232. 
3:7-Dimethyluric    acid,    mercuric    salt, 

152. 
Dimethylviolurie     acid,    mercury     salt, 

152. 
J8-N-/3 

I        -Dinaphthacridine  and  its  addi- 
o— CHa 

tive  salts  and  7-bromo-,  300. 
3-N-/3 

I        -Dinaphthacridine,      attempted 
)3-CH3 

synthesis  of,  300. 
Dinaphthacridines,    7  -  aryl   derivatives, 

synthesis  of,  185. 
)3/3-Dinaphthyl,  preparation  of,  88. 


"  Dipheuoquiuone,  tetrahi'omo-,"  action 

of  reducing  agents  on,  308. 
1  :3-Diphenylallozan-diphenyl-,  phenyl-, 

-p-nitrophenyl-,    pheuylbenzyl-,    and 

-phenylmethyl-hydrazones,  180. 
1  :  3-Diphenylbarbituric    acid,     5  :  5-di- 

bromo-,    and    its    condensation    with 

phenylhydrazine  or  its  j8-substituted 

derivatives,  180. 
1 :3-Diphenyl-5-ben2yl-,  -5-benzylidene-, 

-5-cinnamylidene-,  -5-dipheuylmethyl- 

ene-,     and    -5-diphenylmethyl-barbit- 

uric  acids,  203. 
Dipheuylhexatiiene,  synthesis  of,  162. 

and    allied    hydrocarbons,    refractive 
power  of,  295. 
Diphenyloxaluric  acid,  ethyl  and  methyl 

esters,  ethyl  and  methyl  iso-ethers  of, 

149.-. 
Diphenylsalicylthetine,       di-^-hydroxy- 

and  its  platiuichloride,  161. 
Diphenylsulphoxide,  compounds  of,  with 

acids  and  salts,  138. 
Disalicylamide  and  its  dibenzoyl  deriv- 
ative, 18. 
Bisulphides,  electrolytic  preparation  of, 

263. 
Dixylylmethylenediamines,     m-4-     and 

p-5-,  synthe.sis  of,  247. 
Ti-Dodecanedicarboxylic     acid    and     its 

methyl  ester,  70. 
Dyeing,  experimental  investigation  into 

the  process  of,  144. 

Earths,  rare,  chemistry  of  the,  64. 
Electrolvtic  preparations  of  disulphides, 
263" 

reduction  of  aromatic  aldehydes,  73. 
Emodin,   methyl  ether   from   Ventilago 

inaderaspatana,  288. 
Emulsin,  hydrolysis  of  amygdalin  by,  72. 
Emulsions,  256. 
Ergot,  alkaloids  of,  27. 
Ergotinine  and  its  composition  and  pro- 

]>ertie8,  27. 
Ergotoziue  and  its  salts,  27. 
Eriodictyol  and    the    action    of   acetic 

anliydride  on,  134. 
Estcrihcation   constants   of    substituted 

acrylic  acid-s,  146. 
/3-Ethoxy-7|'lienylcrotonic      acid,       o- 

cyauo-,  ethyl  ester  and  auilido,  249. 
Ethyl     clilorocarbouate,     reaction     of, 

with     phenyl-     and    tolyl-thjouroas, 

119. 
/3-Ethylacrylic  acid,  estcrification  con- 
slant  of,  146. 
Ethylauric  o^tbruniido,  295. 
Kthylonc!  (ft'broniide,  action  of,  ou  the 

iliNoiliuiii  <leri  vative  of  (iiacelylaootone, 

77. 


Ethylidenepropionic  acid,  estcrification 
constant  of,  146. 

Faraday  lecture,  220. 

medal  presentation  of,  to  Prof.  Emil 
Fischer,  223. 

Ferrocyauides,   double,    of   ammonium, 
calcium,  and  potassium,  233. 

Fluorescein,  hydroxy-  and  its  triacetate, 
214. 

Fluorescence  and  colour,  relation  of,  to 
constitution,  12. 

Formaldehyde,  formation  of,  by  the  re- 
duction of  carbon  dioxide  in  aqueous 
solution,  83. 
tests  for,  693. 

Freezing  point,  depression  of  the,  of 
aqueous  solutions  of  hydrogen  peroxide 
by  potassium  persulphate  and  other 
compounds,  75. 

Fumaric  acid,  d-  and  Z-bornyl  and  l- 
menthyl  esters,  preparation  and  oxida- 
tion of,  188. 

Gases,  chemical  changes  induced  in,  by 
the  action  of  ultra-violet  light,  136. 
influence  of  non-electrolytes  and  elec- 
trolytes on  the  solubility  of  sparingly 
soluble,  in  water,  85. 
apparatus,  with  stirrer,  for  treating  a 
liquid  at  its  boiling  point  with  two 
or  more,  34, 
Gas    generator,     simple    for    analytical 

operations,  232. 
Glutaconic  acid,  158,  246. 
Gold,  alkyl  compounds  of,  245,  295. 
GuaniJine,    some    compounds    of,    with 

sugars,  87. 
Guncotton,    evolution   of  nitrogen   per- 
oxide in  the  decomposition  of,  91. 

Halogen,   replacement  of,    by  hydroxyl 

in  chlorobromodiazobeuzones,  212. 
Halogens,  displacement  of,  by  hydroxyl, 
60. 

estimation  of,  inorganicsubstanccs,233. 
Ilcmipinic    acid,    the    fluoresceins    and 

eosins  from,  214 
Houtriacontanc  from  the  leaves  of  Mor- 

indii  lon(fi/l(i7-a,  249. 
A»Mleptadi-inone-5-carboxylic  acid  (ij/- 

m-lohcic  acid),  Idrnmtion  of,  and  its 

ethyl   ester   an.l   silver  salt,   and  its 

reactions,  116. 
Ucvea  branilieiisia,  constituents  of  tli(> 

seeds  of,  168. 
1:3:4:6:7: 9-  Hoxiiniothylacrldine,  248. 
Ilcxatriene,    magnetic  rotation   of,  and 

its    relation    to    bon/.one    and   other 

aromatic  coni|ioundM,  and  its  rufrac- 

tivo  powut,  110. 
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Hexalriene,    derivatives,    synthesis  of, 

162, 
A«-Hexene-,  i3-hydroxy-  {methylcrotonyl- 

carbinol),  116. 
Ilomoeriodictyol,    coustitutiou    of,    and 

its  tetra-acctyl  derivative,  133,  243. 
Hydnocarpic    acid,     constitution      and 

oxidation  of,  70. 
Hydrates  in  solution,  question  of,  85. 

of  some  quaternary  bases,  236. 
Hydrazines,  oxidation  of,  by  free  oxygen, 

183. 
Hydrocarbon,  CjgHjo,  from  the  action  of 
aluminium  chloride  on  naphthalene, 
88. 
C40W26'  from  the  action  of  aluminium 
chloride  on  naphthalene,  88. 
Hydrocarbons,     relation     between     the 
valency   and   heats   of  combustion 
of,  134. 
of  the  benzene  series,    oxidation   of, 
11. 
Hydrogen  chloride,  density  of,  119. 
^;croxide,    depression   of  tlie   freezing 
point  of  aqueous  solutions  of,  by 
])Otassium  persulphate  and  other 
compounds,  76. 
experiments  on  the  oxidising  action 

of,  166. 
action    of,    on   potassium  cyanide, 
117. 
o- Hydroxy carboxy lie   acids,    action    of, 

heat  on,  196. 
Hydroxyl,  displacement  of  halogens  by, 
60. 
replacement  of  lialogen  by,  in  chloro- 
bromodiazobenzenes,  212. 
Hystazarin  methyl  ethers,  288. 

Imino-compounds,  formation  and  re- 
actions of,  76,  151,  216. 

2 : 3-Indeno-l :  4-benzopyranol  hydro- 
chloride, 7-hydroxy-,  and  its  salts, 
149. 

Indican  and  its  reactions,  116,  218. 

Indigo,   Java,   occurrence   of    isatin   in 
some  samples  of,  30. 
natural,  some  constituents  of,  30,  62. 

Hidigo-brown,  constituents  of,  30. 

Jndigo/cra  sumatrana,  amount  of  in- 
dican obtainable  from,  116,  218. 

Indoxyl-brown,  218. 

Inorganic  substances,  relation  between 
the  crystalline  form  and  chemical 
constitution  of,  142. 

Inositol  {inosite)  acetates,   bromo-deriv- 
atives  and  their  reactions,  219. 
dibromohydrin,  219. 

Intrartiolecular  change,  new  method  for 
studying,  60. 

Iodine,  adsorption  of,  by  carbon,  208. 


Iodine,  addition  of,  to  acetylenic  acids, 
136. 
the  velocity  and    mechanism   of  the 
reaction    between,    and    hypophos- 
phorous  acid,  213. 
multivalent,  derivatives  of,  17,  64. 
Iron,  rusting  of,  63. 

mechanism  of  the  rusting  of,  84. 
Iron  basic  sulphate,  formation  of,  261. 
Ferrous     sulphate,      interaction,     in 
solution   of,    and   copper  sulphate, 
264. 
Iron,  colorimetric  method  for  the  esti- 
mation  of  small    percentages  of,    in 
copper  alloys,  306. 
Isatin,   occurrence  of,   in  some  samples 

of  Java  indigo,  30. 
Isomeric  change,   carbonyl   chloride   as 
an  agent  for  arresting,  260. 

Kaemj)ferol   and   its    acetyl    dtrivative 

from  natural  indigo,  62. 
Keten  and  its  reactions,  229. 
Keten   group,   multiple,  derivatives  of, 

230. 
Ketodihydrochaulmoogric    acid,    hydr- 
oxy-, and   its  methyl   ester   aud   its 

semicarbazone,  70. 
7-Keto-)8-methyl-n-pentadecane  -  ao'  -  di- 

carboxylic  acid  aud  its   methyl  ester 

aud  oxime,  70. 
Ketone,  CgHjoO,  and  its  semicarbazone, 

from  limonene,  247. 
Ketones        containing        the        group 
•CHj'CO'CH:,     condensations    of, 
with   esters  in  presence    of  sodium 
ethoxide,  294. 

action  of  metallic  calcium  on,  308. 
7-Keto-n-pentadccane-ao'-di'  arboxylic 

acid  aud  its  oxidation,  70. 

Lactam,    C11HJ4O2N2,    from    the    inter- 
action   of    cyanodihydroearvone, 
amyl  nitrite  and  sodium  ethoxide, 
and  its  isomeride  and  J\'-methyl 
derivative,  137,  252. 
constitution  of,  252. 
C,oHj802N.2,    from   the  lactam  CnHj^ 
a^No.  138. 
Lactones,  a  method  for  the  determina- 
tion  of    the  equilibrium  in   aqueous 
solutions  of,  154. 
Lactonic    acid,    C11H17O5N,    from     the 
hydrolysis       of       the       lactam, 
CiiH^O.^Ng,  138. 
constitution    of,    and     its     bromo- 
derivative,  and  oxidation  of,  252. 
Lactonic    base,   Ci.jHi^OjN'j,    from    the 

amino-acid,  CijHigOjNj,  188. 
Lactonic   bases,   CuHjgOjN.,    from    the 
lactam,  CnHj^OjNj,  138.' 
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Lactonic  bases,  constitution  of,  and  the 

action  of  acids  on,  252. 
Lsevulose     {^-fructose),    alkylatiou     of, 

33. 
Laevulose  guanidine  and  its  properties, 

87. 
Lead,  chemical  action  of  radium  emana- 
tion on  solutions  containing,  217. 
Lead  arsenates,  note  on,  35. 

oxide,  velocity  of  the  reduction  of, 
carbon  monoxide,  and  formation  of 
the  suboxide,  286. 
sulphate,  solubility  of,  in  concentrated 
solutions  of  ammonium  acetate, 
199. 
Limonene,  oxidation   of,   with  chromyl 

dichloride,  247. 
Liquids,  molecular  complexity  of,  19. 
apparatus,  with  stirrer,  for  treating, 
at  their  boiling  points  with  two  or 
more  gases,  34. 
Lithium  mercuric  nitrites,  165. 

Magnesium,  action  of,  on  aryl  halides, 
302. 
oxide  {magnesia),  the  reducibility  of, 
by  carbon,  152. 
Magnesium  organic  haloids,  reaction  of, 

with  nitro-compounds,  153. 
Malonic  acid,  ethyl  ester,  sodium  deriv- 
ative, interaction  of,  with  methylene 
chloride,  158,  245. 
ManJelic  acid,  racemisation  of,  by  alkali, 
and  resolution  of  the   raceuiic   acid, 
into   its   optically   active  isomerides, 
234. 
Mandelic  acids,  stereoisomeric,  measure- 
ments of  the  velocities  of  saponifi- 
cation   of   the    Z-bornyl    and    I- 
menthyl  esters  of,  113. 
menthyl  esters,  freezing  point  curves 
of,  132. 
Mandelonitrile  glucoside,  Fischer's,  pre- 
paration of,  71. 
tetra-acetyl  derivative  of,  71. 
Mandelonitrile  glncosidcs,  71. 
Man  nose  guanidine  and  its  properties, 

87. 
Medal   from   the    Soci<5t6    chimique    de 
France  in  coiiunomoration  of  its  Jubilee 
celebration,  present  of,  to  the  Society, 
255. 
(2-MoMenlhono  in  tho  oil  of  American 

pennyroyal,  114. 
Z-Menthylcurbanuc  acid,  aryl  esters  and 

amides  of,  30. 
Mercury,    univalent,     isomorphous     i 
placnmont  of,  by  nilvor,  105. 
MercnrouH  nilritf,  iiiteruction  of,  with 

alky  I  iodiiicM,  240. 
MercurouH  hyponitrito,  264. 


ilercury  : — 

Mercurous  hyponitrite,  preparation  of, 
and  dissociation  of  an  acid  solution 
of,  89. 
decomposition  of,  by  heat,  265. 
decomposition   of,   by  heat,   and 
constitution  of,  89. 
Mercuroso  -  mercuric  -  silver  -  oxy-nitr- 
ates   and  the  isomorphous  replace- 
ment of  univalent  mercury  by  silver, 
165. 
Mercuric  iodide,  influence  of,  on  the 
formation  of  sulphonium  iodides, 
206. 
oxychloride,  new,  10. 
nitrite,  double  salts  with  the  alkali 
metal  nitrites,  165. 
Mercury  derivatives  of  pseudo-acids  con- 
taining the  group  'CO'NH',  151. 
Mesityl  oxide  {methyl  hobutcnyl  ketone ; 
isopropylideneaceto7ie),     formation    of, 
308. 
Metallic  sulphates,  interaction  of,  with 

caustic  alkalis,  261. 
Metals,  rapid  electro-analytical    deposi- 
tion and  separation  of,  26. 
Methoethylheptanonolide  and  its  optical 

isomerides,  formation  of,  252. 
Methoxyfliioresceinand  its  diacetate,  214. 
Methoxymethvlanthraquinone,        hydr- 
oxy-, and  its  acetyl  derivative   from 
the  root  of  Morinda  longiflora,  248, 
Methoxynaphthacenequinono,      inhydr- 

oxy-,  215. 
2-p-Methoxyphenyl-l  :3-benzoxazono  and 
its  acetyl  derivative,  86.  , 

7-2)-Methoxyphenyl- -^JJliT^.-dinaph- 

thacridine  and  its  additive  salts,  186. 

Mothoxyphenyl-?n-meconine,  hydroxy-, 
292. 

4-Methoxyphthalic  acid,  the  fluoresceins 
and  eosins  from,  214 

Methyl,  replacement  of  alkyl  radicles 
by,  in  substituted  ammonium  com- 
pounds, 290. 

Methyl-4:6-rfmmino-m-xylene  and  tho 
action  of  diazonium  salts  on,  28. 

2-Methylanthrano],  rfjhydroxy-,  249. 

Methyl-7-bromoalIylacctoacetic  nrid, 
othyl  ester,  116. 

Mothyl-A7-butinono  ketone  and  its  oxirae 
nnfl  semicarbazono,  116. 

Methvlono  chloride,  interaction  of,  with 
the     sodium    derivative     of    ethyl 
inalonate,  158,  246. 
iideiisation   of,  with  1-bromo-  and 
1  ■(;hloro-2-napl»thy lamiiioH,  300. 

Methylothylthetino  menthyl  ester,  ni- 
trate of,  291. 

Methylfructositlc  and  itHmcthylation,83. 
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7-Methyl-A7-hepteiie-6-oue,  308. 

Methylmoriudauol,  249. 

2-Methyl-6  : 8-naphthylenediamiue  and 
its  additive  salts  and  diacetyl  deriv- 
ative and  7-carboxylic  acid  and  its  ethyl 
ester,  216. 

Methyl-5  :7-naphthylenediamines,  1-  and 
2-,  and  their  additive  salts  and  diacetyl 
derivatives  and  6-caiboxylic  acids  and 
their  ethyl  esters,  216. 

2-Methylpyrone-6-acetic  acid,  92. 

iV-Methylsalicylamide,  preparation  of, 
and  its  benzoyl  derivatives,  18. 

Methyluracyl,  mercuric  salt,  152. 

Methyluric  acids,  3-  and  7-,  mercuric 
salts,  152. 

Molecular    aggregation    in    solution   as 
exemplified  in  aqueous  mixtures  of 
sulpliuric   acid  with  inorganic  sul- 
phates, 210. 
complexity  of  liquids,  19. 

Morinda  longijlora,  chemical  examina- 
tion of  the  leaves  and  root  of,  248. 

Morindanol  from  the  leaves  of  Morinda 
longiflora,  249. 

Morphide,  chloro-,  methylation  and 
hydrolysis  of,  200. 

Morphine,  researches  on,  200. 

)3-iso Morphine,  formation  and  methyl- 
ation of,  200. 


Naphthacenequinone  derivatives,  215. 
)8-Naphthacinclioniuic  acid  (m.  p,  248°) 

from  an  aldehyde  from  oil  of  nutmeg, 

285. 
Naphthalene,      action      of    aluminium 

chloride  on,  88. 
o-Naplithol,  condensation  of,  "with  alde- 
hydes, 185. 
)8-Naphthol,    molecular    weight    of,    in 

solution  in  solid  naphthalene,  162. 
Naphtholsulphonic  aeiiis,  amino-,  afhnity 

constants  of,  as  determined  by  the  aid 

of  methyl-orange,  179. 
2-/8-Naphtlioylbenzoic    aciil,    3(6)-    and 

4(5)-aniino-,    and      nitro-l'-hydroxy-, 

215. 
o-Naphthylamine,  condensation  of,  with 

aldehydes,  185. 
2-Naphthylamine,     1-bromo-     and      1- 

chloro-,  condensation  of,  with  methyl- 
ene dichloride,  300. 
Naphthylazoimides,  a-  and  fi-,  and  their 

nitro-derivatives,  258. 
1 :3-Naphthyleuediamine  and  its  deriv- 
atives, formation  of,   from  o-toluo- 
nitrile,  76. 

formation  of  methyl  derivatives  of, 
from  the  three  tolylacetonitriles, 
216. 


1  :  3-Naphthylenediamine  -  2  -  carboxylic 
acid,  ethyl  ester,  formation   of,  from 
ethyl       ^-imino-o-cyano-)8-o-tolylpro- 
pionate,  76. 
1:4-Naphthylenediamine,  benzoyl  deriv- 
ative,  coloured  diazo-salts  from,  and 
azo-derivatives  of,  180. 
1:4-Naphthylenediamine  and  its  3-carb- 
oxylic   acid  and  its  ethyl  ester,   for- 
mation of,  151. 
Neomcodeine,  formation  of,  200. 
Neotaomorphine,  formation  and  methyla- 
tion  of,    and    its  hydrochloride    and 
methiodide,  200. 
Nickel    basic    sulphates,    formation   of, 

261. 
Nitro-compounds,  reaction  between  or- 
gano-magnesium  haloids  and,  153. 
aromatic,  reduction  of,  to  azoxy-com- 

pounds  in  acid  solution,  163. 
fatty,    preparation   of,  by   the   inter- 
action of  alkyl  iodides  and  morcuroua 
nitrite,  246. 
Nitrogen  inoxide   {nitrous  anhydride), 
gaseous,  239. 
peroxide,  evolution  of,  in  tlie  decom- 
position of  guncotton,  91. 
estimation  of  small  quantities  of,  91. 
Hyponitrous   acid,  decomposition    of, 
in  presence  of  mineral  acids,  184. 
Nitroso-derivatives,  compounds  of,  with 

acids  and  salts,  138. 
Nomenclature   of  the   Proteins,   recom- 
mendations as  to  tlie,  55. 
Nopinone,  attempted  synthesis  of,  1P8. 
Nutmeg  oil,  constituents  of,  285. 
Nyctanthin     from     Nyctanthes    Arbor- 
tristis,  and  its  acetyl  derivative,  213. 

Octadecapeptide,  preparation  of  an,  82. 
sec. -Octyl  alcohol  (methylhexylcarbinul  ; 

octane-2-ol),  resolution  of,  286. 
Orcinol   derivatives,    production   of,   by 

the  action  of  heat  on  the  sodium  salt 

of  ethyl  acetoacetate,  231, 
Organic  compounds,  eflect  of  a  white- 
hot  platinum  wire  on,  309. 

estimation  of  halogen  in,  233. 
Oxalic  acid,  ethyl  ester,  action    of,  on 

thioacetanilide    and   its  homologues, 

115. 
Ozazine  series,  a  reaction  of  colouring 

matters  of  the,  32. 
Oxime  formation  and  decomposition  in 
presence  of  mineral  acids,  168, 

influence  of  acids  and  alkalis  on  the 
velocity  of,  307. 
Oxygen  compounds,  chemistry  of,  138. 

Palmityl    chloride,    reaction    of,    with 
thioureas,  120. 


LIV 


Pennyroyal,  American,  oilof, constitueuts 
of,  114. 

M-Pentadecane-oa'7-tricarboxylic  acid 
and  its  esters,  70. 

A5-Pentinene-^-carboxylic  acid  and  its 
ethyl  ester  and  silver  salt,  116. 

Perhalogen  salts,  studies  on  the, 
137. 

Permanganic  acid,  195. 

Petroleum  from  Borneo,  chemical  com- 
position of,  184. 

(S-Phenetyl  -iV-  methylphenazothionium 
salts,  306. 

(S-Phenetyl-SiS'-c^initrophenazothionium 
salts,  306. 

Phenol  ;;-sulphoxide  and  its  diacetyl 
and  dibeuzoyi  derivatives  and  re- 
actions, 161. 

Phenol,  2  :  3-rfmitro-4-amino-,  and  its 
diazotisation  and  2:3: 5-<rmitro-4- 
amiuo-,  211. 

Phenols,  association  of,  in  the  liquid 
condition,  10. 

Phenolphthalein  salts,  constitution  of, 
228. 

Phenonaphthacridines,  synthesis  of,  185, 
247. 

Phenyl  chlorocarbonate,  reactions  of, 
with  thioureas,  120. 

7-Phenylacetoacetic  acid,  o-cyano-, 
ethyl  ester,  and  its  salts  and  re- 
actions, and  anilide,  249. 

Phenylacetyl  chloride,  reaction  of,  with 
thioureas,  120. 

5-Phenylacridine  and  its  halogen  deriv- 
atives, action  of  bromine  on,  and  the 
methylation  and  salts  of  the  products, 
206. 

Phenylazoimide,  4:6-  dtbromo  -  2- 

hydroxy-,  167. 
0-  and  ?« -hydroxy-,  and  their  metallic 

and  acyl  deriviitives,  205. 
p-hydroxy-,  and  its  benzoyl,  m-nitro- 
benzoyl,  and  potassium  derivatives, 
and  methyl  ether,  and  3-nitro-4- 
hydroxy-,  and  its  benzoyl  and 
potassium  derivatives,  112. 

2-Phenyl-l  :  4-henzopyrauol  hydrochlor- 
ide, 7-hydroxy-,  149. 

Phcuyl-l:3-benzoxazone,  proparatiou  and 
reactions  of,  203. 

2-l'henyl-l:3-benzoxazoue  an<l  its  1- 
acetyl  derivative,  36. 

Phenylbonzylcurbamic  chloride,  reaction 
of,  with  iiliPiiylthionrea,  120. 

Phenyl-2':6'-c/i-  and  2':4':6'-<rt-bromo- 
4'-hydroxyphunyluininos,  2:4:  Q-lri- 
broMio*,  14. 

7-Pfionyibulyric  acid,  y-imino-a-cyano-, 
otbyl  Mti-r,  furiuulion  and  coudeusa- 
tiou  of,  161. 


Phenyl-a-caraphoramic  acid,  4-aniiuo-,  4- 
bromo-,4-bromo-3-annno-, and  its  acetyl 
derivative,  and  4-bromo-3-nitro-,  250. 

iV-Phenylcamphorimide,  4-bronio-,  4- 
bronio-3-amino-,  and  4-bromo-3-nitro-, 
250. 

Phenyh'socrotonic  acid,  csterification 
constant  of,  146. 

7-Phenyl-Q q-cx o-dinaphthacridine, 

«i-nitro-,  and  its  additive  salts,  186. 
2?-Phenylenediamine,  2:6-rfibronio-,  pre- 
paration of,  161. 
7-Phenyl-o-ethylacetoacetic      acid,      a- 
cyano-,  ethyl  ester,  and  its  hydrolysis, 
and  anilide,  249. 
fJ-Phenylglucosazone,  melting  point  of, 

250. 
Phenylhydrazine  and  ^-bromo-,    oxida- 
tion of,  by  free  oxygen,  183. 
Phenylhydraziuodicarboxytricarballylic 

acid,  methyl  ester,  195. 
;8-Phenyliminobenzoyldihydrocarvone 

and  its  cyanohydrin,  90. 
Phenyliiniuo-rfi-    and    -iri-bromobenzo- 

quinones,  2:4:  6-<?'ibromo-,  14. 
2-Phenyl-l  ;3-naphthylenediamiue,    pre- 
paration of,  and  its  acetyl,  benzyl- 
ideue,  and  methyl  derivatives  and 
their    diazotisation    and    its    com- 
pounds with  diazonium  salts,  189. 
formation   of,    from   /3-iraino-a-cyano- 
a-phenyl-)8-o-tolylethane,  76. 
(S'-Phenylphenazothionium,     derivatives 

of,  306. 
Phenylpropiolic    acid    and    0-    and   p- 
nitro-,  addition  of  iodine  to,  136. 
bornyl  and  nienthyl  esters,  properties 
of,  287. 
)8-Phenylpropionic     acid,     bornyl    and 

nienthyl  esters,  properties  of,  287. 
/S-Phenylpropionic  acid,  aafi-  and  a;3j3- 
trihromo',   and   their   methyl  esters, 
and  j8-chloro-o^-dibromo-,  146. 
1  Pheuyl-S-pyrazolone-S-carboxylic  acid, 

196. 
l-Phcnyl-5-pyrazolone-3  :  4-dicarboxylic 
acid,  4-mcthyl  ester,  and  its  phonyl- 
hydrazide,  196. 
oPhenyl-y3-o-tolylethaue,         j8-imino-a- 
cyaiio-,   anil   the  formation    of    1:3- 
diamino-2-plienyliiaphthalenefrom,76. 
Phosphorus,  atomic  volumes  of,  207. 

coefficient  of  expansion  of,  207. 
l*hosphoru8  pentachlor'ide,  coefficient  of 
expansion  of,  207. 
Phosphates,  action  of  yeast  juice  on 

soluble,  65. 
ilypophosphorous   acid,   the  velocity 
and  muchaiiism  of  the  reaction  be- 
tween iodine  tin>l,  213. 
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Photoohkmistry  : — 

Light,  ultra-violet,  chemical  changes 

induced  in  gases  submitted  to  the 

action  of,  136. 

Optical    activity    and     unsaturation, 

relation  between,  287. 

of    cyclic    ammonium   compounds, 

234. 
superposition,  studies  in,  89. 
02)tically  active  compounds,  influence 
of  solvents  on  the  rotation  of,  60, 
236,  263. 
Refractive    power    of    diphenylhexa- 
triene    and    allied     hydrocarbons, 
295. 
Rotation  of  the  aryl  esters  and  amides 
of  ^menthylcarbamic  acid,  30. 
of  optically  active  compounds,  influ- 
ence   of   solvents  on,    60,    236, 
263. 
Rotatory  power  and  absorption  spectra, 
relation  between,  197. 
relation  between  absorption  spectra 
and,  and  the  elfect  of  unsatura- 
tion and  stereoisomerism,  8. 
Mutarotatiou  of  nitrocamphor,  influ- 
ence of  impurities  on  the  velocity 
of,  193, 
Absorption  spectra,  lelation  between 
chemical   constitution   and,   157, 
194. 
relation    between    optical    rotatory 

power  and,  197. 
relation   between    optical    rotatory 
power  and,  and  the  cflect  of  un- 
saturation  and    stereoisomerism, 
8. 
of  benzoic  acid   and  its   salts   and 

amide,  31. 
of  phtlialic,  isophthalic,  and  tere- 
phthalic  acids,  phthalic  anhydride, 
and  phthalimide,  31. 
I'hthaleins,  researches  on,  215. 

structure  of,  12. 
Phthalic     acid,     and     its     derivatives, 
condensations  of,  with  o-,  vi-,  and 
j»-cresol  and  >n-4-xylenol  and  their 
methyl  ethers,  215. 
absorption  spectra  of,  31. 
riithalic  acid,   4-hydroxy-,  the  fluores- 
ceins and  eosins  from,  214. 
/.wPhthalic  acid,  absorption  spectra  of, 

31. 
Phthalic  anhydride,  absorption  spectra 

of,  31. 
Phthalimide,  absorption  spectra  of,  31. 
PiperiJine,  the   "true"  ionisation  con- 
stants, the  hydration  constants,  and 
the  heat  of  neutralisation  of,  154. 
Platinichlorid<JS,  abnormal,  formation  of, 
206,  290. 


Platinum  organic  compounds,  86. 
Polypeptides,  synthesis  of,  82. 
Portraits     of      Faraday    and     Dauiell, 

presents    of,    to    the     Society    from 

Professor  Meldola,  255. 
Potassium  perlod&te,  specific  gravity  and 
solubility  of,  305. 

mercuric  nitrites,  165. 

snlphite,  action  of,  on  potassium 
tetrathionate  in  aqueous  solution, 
207. 

sodium    double  sulphites,   isomerism 
of,  241. 
Potassium  cyanide,  action  of  hydrogen 
peroxide  on,  117. 

calcium  ferrocyanide,  233. 
Propane,   <ribromo-,  action  of,    on   the 

sodium    derivative    of    ethyl     aceto- 

acetate,  115. 
7-isoPropenolpimelic  acid,  ethyl  hydro- 
gen ester,  lactone  of,  198. 
Propylene  rfibromide,  action  of,  on  the 

disodium  derivative  of  diacetylacetone, 

77. 
a-isoPropyl-n-hexoic  acid,  Z-5-hydroxy-, 

formation  and  oxidation  of,  and  its 

lactone,  29. 
4-i«oPropylidenec!/c/ohexane      and      its 

semicarbazone     and     i8-bromo-,     and 

their  2-carboxylic  acids,  ethyl  esters, 

synthesis  of,  197. 
7-tsoPropylideuepimelic    acid     and     its 

ethyl  ester  and  reactions,  198. 
•>-woPropylpimclic   acid,   bromo-,  ethyl 

and  ethyl  hydrogen  esters,  198. 
Proteins,   recommendations   as    to    the 

nomenclature  of  the,  55. 
Prulaurasin   and  its  tetra-acetyl   deriv- 
ative, 71. 
Pseudo-acids,  a  method  for  the   deter- 
mination   of    the    equilibrium     in 
aqueous  solutions  of,  154. 

containing  the  group  'CO'NH*,  mer- 
cury derivatives  of,  151. 
Pseudo-bases,  a  method  for  the   deter- 
mination of  the  equilibrium  in  aqueous 

solutions  of,  154. 
7-Pyranol  derivatives,  149. 
Pyridine  and   some   of  its   derivatives, 
relation  between  absorption  spectra 
and  chemical  constitution  of,  157. 

solutions,  viscosity  of,  207. 
Pyrogenic  reactions,  certain,  309. 

rf-Quercitol  {quereite),  occurrence  of,  in 
the  leaves  of  Chamaerops  humilis, 
218. 

Quinolphthaleiu  salts,  constitution  of, 
228. 

Quinonediazides,  chlorobromo-,  form- 
ation of,  212. 
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Racemisation  by  alkali  as  applied  to  the 

resolution  of  r-mandelic  acid  into  its 

optically  active  isomerides,  234. 
Radium  emanation,  some  properties  of, 
178. 

chemical  action  of,  on  solutions  con- 
taining copper,  and  lead,  and  on 
water,  217. 

action  of,  on  distilled  water,  132. 
Research  fund,  gift  of  £1,000  to  the, 

from    the    Worshipful     Company    of 

Goldsmiths,  53. 
Rotation    and    Rotatory    power.       See 

under  Photochemistry. 
Rubber    tree,    Para.     See   Hevca  brasi- 

Itcnsis. 
Rubidium  iodate  and  ^7iodate,  305. 

Salicylamide,  condensation  of,  with  aryl 

aldehydes,  36. 
0-Salicylsalicylamide,  18. 
Salts,  electrometric  determination  of  the 

hydrolysis  of,  260. 
Sebacic    acid,    oa^-t£ihydroxy-,   and    its 
diacetyl  derivative,  action  of  heat  on, 
196. 
Selenium,    action     of,    on    arsine     and 

stibine,  164. 
Selenonium  bases,  aromatic,  12. 
Semi-ortlio-anilinotri-ethyl  and  -methyl- 
oxalates    and    their    transformations, 
149. 
Semi-ortho-o.xalic    compounds,     mixed, 

148. 
Silicon  organic  compounds,  9,  83. 
Silver,  isomorphous  replacement  of  uni- 
valent mercury  by,  165. 
Silver  nitrite,    constitution   of ;   a   cor- 
rection, 11. 
byponitrite,  decomposition  of,  by  heat, 
265. 
decomposition  of,  by  heat,  and  con- 
stitution of,  89. 
Silver-merciiroso-mercuric      oxynitrates 
and     the     isomorphous    replacement 
of     univalent     mercury    by     silver, 
165. 
Silver     and     copper     groups,     electro- 
analytical  deposition  and  separation  of 
metals  of  tlie,  26. 
Sodium  »«riodato,  specific  gravity  and 
soluuility  of,  305. 
mercuric  nitrites,  165. 
potassium  double  sulphites,  isomerism 

of,  241. 
thioBulphut«,  constitution  of,  263. 
pentabydrate,  volume  clian^'es  which 
accompany  transformation  in  the 
Bystom,  76. 
Soil,  interaction  of  uramunium  salta  with 
the  couiitltuents  of  the,  til. 


Solubility  of  sparingly  soluble  gases  in 

water,    influence    of    non-electrolytes 

and  electrolytes  on  the,  85. 
Solvent,    effect     of,    configuration    and 

degree  of  saturation   of   the,   on   the 

rotation     of     optically    active     com- 
pounds, 236. 
Solvents,  influence  of,  on  the  rotation  of 

optically  active  compounds,  60,  236, 

263. 
Starch,  xanthogenic  esters  of,  90. 

alkali,    interaction    of,    with    carbon 
disulphide,  90. 
Stilbene,  4  :  4'-dinitro-,  289. 
Stilbene  group,  colouring  matters  of  the, 

289. 
Suberic    acid,    dialdehyde    of,   and    its 

dioxime  formation  of,  196. 
Substance,  CgHio02N.2,  from  the  action 
of  nitrous  acid  on  aminodimethyldi- 
hydroresorcin,  192. 

CpHjoOo,  from  the  action  of  ethylene 
dibromide  on  the  disodiuni  deriv- 
ative of  diacetylacetone,  77. 

C10H8O4,  and  its  reactions,  from  the 
condensation  of  triacetic  lactone 
with  ethyl  acetoacetate,  16. 

CuHjoOs,  from  the  action  of  dilute 
acids  on  calmatambetin,  184. 

CjiHigONSj,  from  the  action  of  amyl 
nitrite  on  camphoryldithiocarbamic 
acid,  242. 

CigHjyOg,  and  its  bromo-derivative, 
from  the  action  of  heat  on  the  sod- 
ium salt  of  ethyl  acetoacetate,  231. 

CjglljoOgNn,  from  natural  indigo,  30. 

C]flH,404N._„  from  indigo-brown,  30. 

CioHjgOgN,  from  the  condensation  of 
triacetic  lactone  and  etliyl  )8- 
aminocrotonate,  16. 

CjyHjiNjS,  from  caniphorylphenyl- 
tiiiosemicarbazide,  242. 

CjoHijOjaBr^,  from  the  flowers  of 
Nyctatithcs  Arbor-tristin,  213. 

C^HioOaN,  from  bcnzoflavol,  206. 

CjjUooOftNj,  from  indigo-brown,  80. 

C27H4gO,  from   the   root   of  Mormda 
longijlora,  249. 
Substitution,  influence  of,  in  the  nucleus 
on  the  rate  of  oxidation  of  the  side- 
chain,  162. 

influence  of,  on  the  formation  of  diazo- 
amincs  and  amiuoazo-compounds, 
28. 

of  alkyl  radicles  by  methyl  in  substi- 
tuted ammonium  compounds,  290. 

of  halogens  by  hydroxyl,  CO. 

of    Iiiilogon    hy   hydro.xyl  in  chloro- 
bromodinzobonzencs,  212. 
SuQ.cinic  acid  and  its  potassium  salts  and 

tlieir  crystallography,  214. 
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Sucrose,  estimation  of,  by  Fehling's  so- 
lution, 187. 
Sugars,  compounds  of,  with  guanidiue, 

87. 
Sulphonium  iodides,  influence  of  mer- 
curic iodide  on  the  formation  of,  206. 
Sulphuric  acid,  molecular  aggregation  in 
aqueous  mixtures  of,  with  inorganic 
sulphates,  210. 
Sulphates,  an  improved  form  of  ap- 
paratus for  the  rapid  estimation  of, 
187. 
Thiosulphates,  constitution  of,  263. 
Synthesis,  asymmetric,  studies  in,  188. 

Tartaric  acid,  ethyl  ester,  rotation  of,  in 
aliphatic  halogen  derivatives,  263. 
influence  of  solvents  on  the  rotation 
of,  60,  236. 

Tartaric   acids,   optically   active,   asym- 
metric synthesis  of,  188. 
relation  between  the  absorption  spectra 
and  optical  rotatory  power  of  the, 
197. 

Tellurium,  atomic  weight  of,  240. 
action  of,  on  arsine  and  stibine,  164. 

Terephthalic  acid,  absorption  spectra  of, 
31. 

Terpenes,  contributions  to  the  chemistry 
of  the,  247. 
experiments  on  the  synthesis  of  the, 
66,  197. 

Tetraethylammonium  hydroxide,  tetra- 
and  hexa-hydrates  of,  236. 

Tetrahydrocarvestrenediol  (m-vientfiane- 
1  :  8-diol),  cis-  &nd  trans-,  synthesis  of, 
06. 

Tetrahydro-^-toluquiualdine,  resolution 
of,  into  its  optically  active  com- 
ponents, 15. 

Tetrahydroumbellulylamine,  amino-, 
and  its  sulphate,  dibenzoate,  dihydro- 
chloride,  and  dibenzoyl  derivative,  29. 

Tetraketopiperazine,  formation  of,  and 
its  hydrazone  and  salts,  13. 

Tetramethylacridines,  1:3:7:9-  and 
1:4:6:9-,  and  their  additive  salts, 
247. 

Tctramethyldinaphthanthracene,  form- 
ation of,  88. 

Tetraraethyl  fructose,  crystalline,  33. 

Tetramethyl  glucose,  derivatives  of,  303. 

Tetramethyl  methylfructoside  and  its 
hydrolysis,  33. 

Tetramethylnaphthalene,  preparation  of, 
88. 

0077-Tetramethyltricarballylic  acid,  pre- 
paration of,  and  its  salts  and  anhydro- 
acid,  32. 

Tetranaphthyl,  formation  of,  88. 

Tetraphenylpyrrole,  90. 


Tetrapropylammonium  hydroxide,  hepta- 

hydrate  of,  236. 
Tetrolic  acid,  addition  of  iodine  to,  136. 
Thekmochemistby  : — 

Heats    of    combustion    and   valency, 
relation  between,  134. 
Thiocarbamic  acid,  imino-,  acyl-i^-deriv- 

atives  of,  and  their  isomerides,  119. 
Thiourea,  action   of  acyl  chlorides   on, 

120. 
Thioureas,  action  of  acyl  chlorides  on, 

119,  294. 
Tolualdehydes,  electrolytic  reduction  of, 

73. 
Toluene,   chloronitro-    and    nitro-deriv- 
atives,  rate  of  oxidation  of,  152. 

0-,  m-,  and  p-iodo-,  dichlorides,  action 
of  heat  on,  17. 

p-nitto-,  and  its  derivatives,  action  of 
caustic  alkalis  on,  289. 
p-Toluidine,     acetyl     derivative.      Seo 
Aceto-p-toluidide. 

monohydrate,  236. 
p-Toluidine,  3-chloro-5-bromo-,  and  its 

acetyl  derivative,  212. 
Tolyl  chlorocarbonates,  reactions  of,  with 

thioureas,  120. 
Tolylacetonitriles,  0-,  m-,  and  p-,  pre- 
paration of,  and  formation  of  methyl 

derivatives  of  1 : 3-naphthylenediamine 

from,  216. 
7-Tolylbutyric  acids,  0-,  m-,  and  p-,  /3- 

imiuo-a-cyano-,  ethyl  esters,  and  the 

action  of  cold  concentrated  sulphuric 

acid  on,  216. 

7  •  Tolyl  -  Q_pij a  -dinaphthacridine, 

0-,  in-,  and  p-,  and  their  additive  salts, 

186. 
Tolylhydrazines,  0-  and  p-,  oxidation  of, 

by  free  oxygen,  183. 
)3-o-Tolylpropionic       acid,       /3-imino-a- 

cyano-,  ethyl  ester,  and  its  conversion 

into  ethyl  1  :  3-naphthylenediamine-2- 

carboxylate,  76. 
Tolylthioureas,  0-  and  p-,  action  of  acyl 

chlorides  on,  120. 
Triacetic  lactone,  condensation  of,  with 

ethyl  acetoacetate  and  with  ethyl  /5- 

aminocrotonate,  16. 
Trianisylselenonium  salts  and  hydroxide, 

12. 
Triazoacetic    acid   and   its    salts,   ethyl 

ester,  and  amide,  258. 
Triazoacetone  (acetoni/lazoimide)  and  its 

semicarbazone,  259.  . 

Triazo-group,  the,  258. 
n-Tridecane-aa'7-tricarboxylic  acid  and 

its  methyl  ester,  71. 
Triethylamine    and    its    mixtures   with 
water,  vapour  pressures  of,  243. 
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Triethylamine,    the    "true"   ionisation 
constants,  the  hydration  constants, 
and  the  heat  of  neutralisation  of, 
154. 
liquid,  243. 

Triethylsulphonium  and  its  mercuric 
iodides,  206. 

Trimethoxybenzoylbenzoic  acid,  hydr- 
oxy-, 292. 

Trimethyl-4  : 6-dzamino-7?i-xylenc  and 
the  action  of  diazonium  salts  on  and 
its  nitrosoamine  and  benzenesulphonyl 
derivative,  28. 

2:3:6-Trimethylbenzoic  acid,  formation 
of,  138. 

Trimethylbrazilone  and  ;|/-Trimethyl- 
brazilone,  constitution  of,  293 

Trimethylphenonaphthacridines,  syn- 
thesis  of,    and   their   additive    salts, 

■    185. 

Trimethylplatinimethyl  hydroxide  and 
salts,  86. 

2:4: 6-Trimethylpyridine  (fi-collidine) 
and  its  mixtures  with  water,  vapour 
pressures  of,  243. 

Trimethylsuccinic  acid,  hydroxy-,  ethyl 
ester,  action  of  phosphorus  penta- 
chloride  on,  235. 

Trimethylsulphine  hydroxide,  prepar- 
ation of,  236. 

aay-Trimethyltricarballylic  acid,  pre- 
paration of,  and  its  salts  and  the 
anhydro-acid,  32. 

Triphenetylselenonium  salts  and  hydr- 
oxide, 12. 

Triphenylarsine,  formation  of,  150. 


Umbellulone,  constitution  of,  28. 
Umbellulonic  acid,  reduction  of,  28. 
n-Undecanedicarboxylic  acid,  70. 


Unsaturated    compounds,    addition    of 

bromine  to,  147. 
Un-^aturation     and     optical     activity, 

relation  between,  287. 
Uric  acid,  mercuric  salt,  152. 
)^-Uric     acid     {carhaviidomalonylurca), 

mercuric  salt,  152. 

Valency,  note  on  the  theory  of,  15. 
relation  between  heats  of  combustion 
and,  134. 
Viscosity    and    chemical    constitution, 
relation  between,  207. 
of  pyridine  solutions,  207. 
Volume     changes     which     accompany 
transformations      in       the       system 
NagSjOg :  5HjO,  75. 

Water,     chemical     action    of     i-adium 

emanation  on,  217. 
Weights,  molecular,  of  amides  in  various 

solvents,  165. 

Xanthoxalanil,  tliio-  and  f?tthio-  and  its 

isomeride,  115. 
Xanthoxalo-^-toluidil,    mono-    and    di- 

thio-,  802. 
m-4-Xylenol    and     its     methyl     ether, 

condensation   of,  with   phthalic   acid 

and  its  derivatives,  215. 

Yeast    juice,     action     of,    on     soluble 
phosphates,  65. 

Zinc,  electrolytic  deposition  and  separa- 
tion of,  from  metals  of  the  silver 
and  copper  groups,  26. 

basic  sulphate,  formation  of,  261. 

seitaration  of  cadmium  as  sulphide 
from,  in  presence  of  trichloroacetic 
acid,  147. 
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Thursday,    January      17  th,     1907,    at     8.30    p.m.,    Professor    K. 
Mel,i>ola,  F.R.8.,  President,  in  the  Chair. 

Messrs.    P.    8.    Arup,    W,   C    Ball,    and    J.    Hamer    wt'iu  luiinally 
admitted  Fellows  of  the  Society. 

* 
The  President  announced  the  decision  of  the  Council  that  during 

tlie  remainder  of  the  present  Session  the  Library  shall  be  kept  open 

for   the  use  of  bellows  every  Thursday  from   10  a.m.   until  9  p.m., 

except  on  those  evenings  on  which   the  Society  meets  when   it  will 

remain  open  until  10.30  p.m. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Leslie   Hamilton   Berry,   B.Sc,  Penshurst,  Croham   Park  Avenue, 

S.  Croydon. 
Mohan  Nath  Kedaruath  Dikshit,  21,  Burlington  Ku.ul,  Bayswater,  W. 
John  Edwin  Farmer,  Blelsoe,  New  Koad,  Mitcham  Junction. 
Percival  John  Fryer,  27,  Minster  Koad,  Cricklewood,  N.VV. 
William  Heber  Green,  D.Sc,  The  University,  Melbourne. 
Richard  Higham,  133,  Mauldeth  Koad,  Withington,  Manchester. 
William  James  Hoyten,  M.K.C.S.,  F.K.C.P.,  37,  Kavelstokc  Koad, 

Wimbledon  Park,  S.W. 


Francis    Townshend    Cuaynghame    Hughes,    Major,    Royal    Mint, 

Calcutta,  India. 
Sidney  James  Jennings,  B.Sc,  367,  Queen's  Road,  New  Gross,  S.E. 
George  Lunan,  50,  Garscube  Terrace,  Murrayfield,  Edinburgh. 
"William  George  Twiney,  B.Sc,  St.  Joseph's  College,  Colombo,  Ceylon. 
Charles  Rowlatt  Watkins,  B.A.,  Aldenham  School,  Elstree,  Herts. 
William  Henry  Williams,  Government  Education  Dept.,  Hong  Kong. 

The  Council  has  ordered  the  following  letter  and  report  to  be 
printed  in  the  Journil  and  Proceedings  of  the  Society  : 

Government  Laboratory, 
Clement's  Inn  Passage, 
Strand,  London,  W.C. 
I5th  November,  1906. 
Gentlemen, 

I  have  the  honour  to  forward  to  you,  for  presentation  to  the 
Council  of  the  Chemical  Society,  the  Report  of  the  International 
Committee  on  Atomic  Weights,  1907,  to  which  I  have  affixed,  as 
desired  by  them,  the  names  of  Professors  Moissan  and  Ostwald. 

The  Committee,  for  reasons  stated  in  the  Report,  have  suggested 
new  values  for  the  atomic  weights  of  bismuth,  nitrogen,  tantalum, 
and  terbium,  and  they  are  further  of  opinion  that  alterations  are 
needed  in  the  atomic  weights  of  silver  and  chlorine,  but  before 
recommending  any  change  as  regards  these  elements  they  consider  it 
expedient  to  wait  for  fuller  information  of  the  results  of  deter- 
minations known  to  be  in  progi'ess.  The  new  values  for  silver  and 
chlorine  will,  of  course,  have  an  influence  upon  a  large  number  of 
atomic  weights. 

I  am,  Gentlemen, 

Your  obedient  Servant, 

T.  E.  THORPE. 
The  Hoii  Secretaries, 

The  CJiemical  Society, 
Burlington  House, 
London,    W. 


Report  of  the  International    Committee   on  Atomic  Weights,  1907. 

Since  the  pre^mration  of  our  la.st  report,  for  1906,  a  number  of  ini 
portant  memoirs  upon  atomic   weights  have   ap{)earod.     The  results 
obtained  may  be  briefly  summarised  as  follows  : 

liiamuth. — Work  done  at  Erlangen  undm*  {\w  direction  of  (lutbii-r 
i^Zeil.  Klektrodiem.,  1905,  11,  Hiil)  luis  been  published  in  the  form  ol 
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three  doctoi-al  dissertations  (L.  Birckenbach,  1005  ;  H.  Mehler,  1905  ; 
K.  L.  Janssen,  1906).  Birckenbach,  by  synthesis  of  the  oxide  from 
tlie  metal,  found,  in  mean,  Bi  =--  208-05,  A  series  of  reductions  of  the 
oxide  gave  Bi  =  208*08.  Mehler  determined  the  ratio  BiBrg  :  AgBr, 
and  found  Bi  =  208*05.  By  synthesis  of  the  sulphate  from  the 
metal,  Janssen  obtained  the  value  Bi  =  208*074.  These  determinations 
are  concordant,  and  also  agree  with  the  earlier  measurements  by 
Schneider  and  Lowe  and  with  a  series  by  Marignac.  The  atomic 
weight  of  bismuth,  therefore,  is  to  be  taken  as  208 "0  in  round  num- 
bers, and  the  value  208*5,  as  hitherto  given  in  our  table,  is  too  high. 

Bromine.— Baxter' a  (/.  Anier.  Chem.  S'oc,  1906,  28,  1322)  deter- 
minations of  this  constant  are  based  upon  the  antecedent  values 
Ag=  107-93  and  01  =  35-473.  Eighteen  syntheses  of  silver  bromide 
gave,  in  mean,  Br  =  79-953.  Thirteen  experiments  upon  the  conver- 
sion of  AgBr  into  AgCl  gave  Br  =  79-952. 

Cadmium. — The  memoir  by  Baxter,  Hines,  and  Frevert  (ibid.,  1906, 
28,  770)  is  a  continuation  of  the  research  which  was  noted  last  year. 
Four  ratios  were  measured  with  the  following  results,  when 
Ag  =  107-93: 

CdBr2:2Ag.         Cd  =  112470. 

CdBr2:2AgBr.    Cd  =  112-464. 

CdCl,  :2Ag.        Cd=  112-471. 

OdCl2  :  2Ag01.    Od  =  112-470. 

Copper. — A  series  of  analyses  and  syntheses  of  copper  oxide  by 
Murmann  {Monatsh.,  1906,  27,  351)  gave  the  value  Cu  =  63'53.  The 
data  arc  not  concordant,  and  the  determinations  are  not  entitled  to 
much  weight. 

Iodine. — Gallo  {Gazzetta,  1906,  36,  116)  has  determined  the  atomic 
weight  of  iodine  electrolytically,  comparing  the  iodine  liberated  by  a 
current  with  the  silver  deposited.  His  values  range  from  12682  to 
126-98,  or,  in  mean,  126*89  when  Ag=  107*93.  This  result  is  more 
nearly  in  accord  with  the  determination  by  Stas  than  with  the  later 
measurements. 

Nitrogen. — Gray's  (Trans.,  1905,  87,  1601)  work  upon  the  atomic 
weight  of  this  element,  noticed  in  our  report  for  1906,  has  since  been 
published  in  full.  His  mean  results  are  as  follows  :  from  the  density 
of  nitric  oxide,  N=  14-006;  from  the  analysis  of  nitric  oxide, 
N=  14-010;  from  the  density  of  nitrogen,  N  =  14-008.  The  mean 
of  all  the  determinations  is  N  =  14*0085,  or  very  nearly  14*01.  This 
agrees  closely  with  the  earlier  measurements  by  Guye,  Rayleigh,  and 
Leduc,  and  leaves  no  reasonable  doubt  but  that  the  new  value  should 
replace  the  14-04  as  given  in  our  annual  table.  In  a  later  paper 
{Trans.,   1906,   89,    1173)  Gray  has  gathered  corroborative  evidence 


from  various  sources,  ai^d  has  disctissed  Stas's  ratios  in  order  to  dis- 
cover their  possible  errors.  Other  discussions  of  similar  purport  are 
by  Gxiye  *  and  Scott  {Chem.  News,  1906,  93,  20),  but  they  are  not  final. 
Experimental  evidence  alone  can  reveal  the  cause  of  discrepancy 
between  the  new  figure  and  the  old. 

Palladium. — Amberg  (Annalen,  1905,  341,  235)  has  redetermined 
the  atomic  weight  of  palladium  by  analysis  of  palladosoammine  chloride, 
PdNgH^-Clg.  The  value  obtained  is  Pd  =  106-688,  or  106-7  nearly. 
Five  other  analyses  of  the  same  salt,  by  Krell  [hiaitg.  Dissertation, 
Erlangen,  1906),  gave  a  mean  of  Pd=  106*694.  Recalculated  Nyith 
Richards's  value  for  CI,  and  rejecting  one  experiment  as  defective, 
Krell  concludes  that  Pd  =  106-78,  but  this  again  would  be  lowered 'bj' 
the  adoption  of  the  newer  value  for  N.  Any  change  in  this  constant 
may  well  be  deferred  until  the  antecedent  atomic  weights  are  more 
definitely  known. 

Silver. — In  an  attempt  to  determine  the  source  of  error  in  Stas's 
figures  for  nitrogen,  Guye  and  Ter  Gazarianf  examined  the  fundamental 
potassium  chlorate  ratio.  They  found  that  potassium  chlorate  crystal- 
lises with  a  small  quantity  of  chloride  as  an  impurity,  the  amount 
being  nearly  constant  and  about  2-7  parts  in  ten  thousand.  Applying 
this  correction  to  Stas's  ratios,  his  value  for  silver  is  lowered  from 
107-93  to  107-89.  A  re-discussion  of  ten  fundamental  ratios  gave 
figures  for  silver  ranging  from  107-871  to  107-908,  or  107-89  in  mean. 
If  this  conclusion  is  sustained,  the  Stas's  ratios  for  silver  nitrate  will 
give  a  value  for  nitrogen  in  harmony  with  the  figures  obtained  by 
Guye  and  Gray. 

Tantalum. — Hinrichsen  and  Sahlbom  (Ber.,  1906,  39,  2600)  have 
determined  the  atomic  weight  of  tantalum  by  conversion  of  the  metal 
into  the  pentoxide.  Five  such  syntheses  gave  Ta  =  180*59  to  181 '77, 
or  181-0  in  mean.  This  value  should  replace  the  old  determination  by 
Marignac  as  given  in  our  previous  tables.  *     • 

T/ie  Hare  Earths — On  the  metals  of  this  gx-oup  a  notable  amount  of 
work  has  been  published  during  1906.  From  five  determinations  of 
water  in  terbium  sulphate,  Urbain  (Compt.  rend.,  1906,  142,  957) 
deduces  the  value  Tb  =  159  22;  and  this  should  supplant  the  older, 
questionable  data.  In  another  paper  {ibid.,  1906,  142,  785)  Urbain 
gives  an  atomic  weight  of  163-49  to  dysprosium,  but  without  details  or 
weighings. 

By  a  volumetric  method,  Feit  and  Przibylla  {Zeit.  anorg.  Ghevi.,  1906, 

•  Ser.,  1906,  39,  1470.  For  Quyo  and  Bogdan's  couiplotu  memoir  uiioii  nitrous 
oxide,  net  J.  Chivi.  jthyn.,  lOOfi,  8,  637. 

1  Cvmpl.  rend.,  1»06,  148,  411.  Sec  also  J.  Chim.  phys.,  1900,  4,  174,  lor  u 
|«pfr  by  Ouyi*  on  tin-  need  of  a  general  rocalctiliitioii  of  atomic  woights. 


50,  249)  have  determined  the  amount  of  sulphuric  acid  required  to 
neutralise  several  of  the  oxides  in  this  group,  and  have  in  that  way 
obtained  new  estimates  of  the  corresponding  atomic  weights.  The 
final  results,  reduced  to  a  vacuum  standard,  are  as  follows  : 


Lanthanum 139"17 

Praseodymium    14062 

Neodymium     144-52 


Europium     152*66 

Gadolinium 157-38 

Ytterbium  173-52 


Samarium    15047  i  Yttrium  89-40 

lu  Abegg's  Ilandbioch  der  anorganische  Cliemie,  Brauner  has  given 
full  summaries  of  all  atomic  weight  determinations.  With  these 
summaries,  in  connexion  with  the  rare  earth  metals  (in  Bd.  3,  Abth. 
1,  pp.  263,  276,  284,  304,  318,  335),  he  has  cited  some  hitherto  un- 
published determinations  of  his  own.     His  results  are  : 

Praseodymium    14097      Gadolinium 155-78 

Neodymium    143-89  i   Erbium    167-14 

Samarium    150-71      Ytterbium   173-08 

Among  these  figures  that  for  Gd  is  admittedly  too  low,  and  that  for 
Sa  is  vitiated  by  the  presence  of  europium  in  the  material  studied. 

Fiom  the  evidence  presented  in  this  report,  and  in  preceding  years, 
we  now  feel  justified  in  recommending  the  following  changes  in  the 
table  : 

Nitrogen,  from  1404  to  1401. 

Bismuth,      „     208-5  „  208-0. 

Tantalum,    „      1830   „   1810. 

Terbium,      „      1600  „  159  2. 

Other  changes  which  seem  to  be  needed  because  of  alterations  in  the 
atomic  weights  of  silver  and  chlorine  cannot  yet  be  made  with  safety. 
The  atomic  weight  of  silver,  as  deduced  from  Stas's  data,  is  probably 
too  high,  but  by  an  unknown  amount,  and  that  will  affect  the  entire 
table.  If  we  assume,  with  Guye,  that  Ag=  107-89,  with  the 
proportional  changes  in  CI  and  Br,  the  atomic  weight  of  barium,  as 
determined  by  Richards,  will  be  reduced  by  0-05.  Such  a  change, 
which  is  probably  extreme,  does  not  affect  the  utility  of  the  accepted' 
atomic  weights  at  all  seriously,  and  no  important  interest  will  suffer 
if  we  delay  the  suggested  alterations  until  our  knowledge  of  the 
corrections  to  be  applied  is  more  exact.  Guye's  conclusions,  although 
strongly  supported,  are  not  final,  and  they  should  be  neither  accepted 
nor  rejected  except  upon  the  basis  of  much  more  complete  evidence 
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than  Ave  now  possess.  The  atomic  weight  of  chlorine,  as  given  in  our 
last  report,  is  certainly  too  low,  but  it  depends  in  part  upon  the  un- 
determined change  to  be  applied  to  silver.  For  that  reason,  as  well  as 
for  the  reason  that  a  change  in  chlorine  affects  many  other  values,  we 
prefer  to  leave  the  figures  as  they  are  and  to  wait  for  fuller  informa- 
tion. That  information  will  doubtless  be  supplied  by  researches  now 
known  to  be  in  progress,  and  the  corrections  which  they  will  furnish 
ought  not  to  be  delayed  very  long. 

One  addition  to  the  table  seems  to  be  legitimate.  Europium,  with 
an  approximate  atomic  weight  of  152,  appears  to  be  a  definite  element, 
as  shown  by  the  investigations  of  Demar9ay,  Urbain  and  Lacombe, 
Eberhard,  and  Feit  and  Przibylla.  Its  existence  is  recognised  in 
Abegg's  Handbuch,  and  its  claims  to  a  place  in  the  table  are  certainly 
as  great  as  those  of  erbium,  thulium,  or  terbium.  As  for  dysprosium, 
its  admission  to  the  table  may  well  be  delayed  until  a  better  determina- 
tion of  its  atomic  weight  shall  have  been  made. 

In  conclusion,  we  urge  upon  all  chemists  who  are  engaged  in  the 
determination  of  atomic  weights  to  send  copies  of  their  publications  to 
all  the  members  of  this  committee  in  order  that  their  work  may  be 
promptly  recognised  and  not  overlooked.  Data  published  in  standard 
journals  are  of  course  easily  found,  but  publications  of  local  societies 
and  doctoral  dissertations  might  readily  escape  our  notice. 

Professor  Seubert,  an  original  member  of  this  committee,  has 
resigned.     Professor  Ostwald  has  been  designated  as  his  successor.* 

The  table  offered  for  1907  is  appended  hereto. 

F.  VV.  Clarke, 
^         Henri  Moissan, 
WiLiiELM  Ostwald, 
T.  E.  Thorpe. 

*  See  Bcr,,  1906,  39,  '.^17(),  for  the  foniial  aiiiiouMciMiieiit  of  this  change. 
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Aluminium  Al 

Antimony 8b 

Argon    A 

Arsenic As 

Barium ..  Ba 

Bismuth Bi 

Boron    B 

Bromine    Br 

Cadmium Cd 

Caesium Cs 

Calcium Ca 

Carbon  C 

Cerium Ce 

Chlorine    CI 

Chromium    Cr 

Cobalt  Co 

Columbium  Cb 

Copper  Cu 

Erbium Er 

Europium Eu 

Fluorine     .  F 

Gadolinium Gd 

Gallium     Ga 

Germanium  Ge 

Glucinum Gl 

Gold Au 

Helium He 

Hydrogen H 

Indium  In 

Iodine  I 

Iridium Ir 

Iron  Fe 

Krypton    Kr 

Lanthanuni  La 

Lead Pb 

Lithium    Li 

Magnesium  Mg 

Manganese    Mn 

Mercury    Hg 

Molybdenum    Mo 


27- 

1 

120- 

2 

39- 

9 

75- 

0 

137- 

4 

208- 

0 

11- 

0 

79- 

96 

112- 

4 

132- 

9 

40- 

1 

12- 

00 

140- 

25 

35- 

45 

52- 

1 

59-0 

94 

63-6 

166 

152 

19-0 

156 

70 

72 

5 

9 

1 

197 

•2 

4 

•0 

1 

•008 

1 

•15 

126 

•97 

193 

•0 

55 

9 

81 

•8 

138 

•9 

206 

•9 

7 

•03 

24 

•36 

55 

•0 

200 

•0 

96 

■0 

Neodymium Nd  1436 

Neon Ne  20 

Nickel  Ni  587 

Nitrogen  N  14-01 

Osmium    Os  191 

Oxygen 0  1600 

Palladium Pd  106*5 

Phosphorus  P  310 

Platinum  Pt  1948 

Potassium K  39-16 

Praseodymium Pr  140*5 

Radium Rd  225 

Rhodium  Kh  103^0 

Rubidium Rb  85-5 

Ruthenium  Ru  101^7 

Samarium Sa  150*3 

Scandium So  44*1 

Selenium  8e  79*2 

Silicon  Si  28-4 

Silver    Ag  107-93 

Sodium..  Na  2305 

Strontium    Sr  87-6 

Sulphur    S  32-06 

Tantalum Ta  181 

Tellurium  Te  1276 

Terbium    Tb  159-2 

Thallium  Tl  2041 

Thorium    Th  2325 

Thulium    Tm  171 

Tin    8n  1190 

Titanium  Ti  481 

Tungsten  W  184 

Uranium  U  2385 

Vanadium V  51-2 

Xenon   Xe  128 

Ytterbium    Yb  173-0 

Yttrium    Yt  89-0 

Zinc  Zn        654 

Zirconium Zr         90'6 
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Of  the  following  papers,  those  marked  *  were  read  : 

*1.  "  The  relation  hetween  absorption  spectra  and  optical  rotatory 
power.  Part  I.  The  effect  of  unsaturation  and  stereoisomerism." 
By  Alfred  Walter  Stewart. 

The  author  has  examined  the  absorption  spectra  of  certain  saturated 
and  unsaturated  acids,  and  compared  the  results  with  the  rotatory 
power  of  their  amyl  esters.  The  results  show  that  a  close  relation 
exists  between  the  general  absorption  power  of  compounds  and  their 
molecular  rotation.  The  substance  having  the  greater  general  absorp- 
tion has  also  the  greater  molecular  rotation.  The  case  of  the  amyl 
esters  of  hydrocinnamic,  cinnamic,  and  phenylpropiolic  acids,  which 
seems  anomalous  at  first  sight,  agrees  with  this.  An  examination  of 
the  spectra  of  some  stereoisomeric  acids  of  the  ethylene  series  showed 
that  the  rule  holds  in  their  case  also.  Experiments  are  in  progress 
in  other  branches  of  the  subject,  for  example,  active  and  inactive 
isomerides,  birotation,  the  influence  of  the  solvent  on  the  rotatory 
power,  «fcc. 

Discussion. 

t)r.  McKenzie  pointed  out  that  the  values  for  the  molecular  rota- 
tions of  the  amyl  esters  of  hydrocinnamic,  cinnamic,  and  phenylpropiolic 
acid  respectively,  determined  by  Walden  and  quoted  by  the  author,  were 
obviously  incorrect,  since  the  amyl  alcohol  used  by  Walden  in  1896 
was  a  mixture. 

Since  it  was  now  possible  to  separate  the  optically  active  constituent 
of  fusel  oil  in  a  pure  state  by  means  of  3-nitrophthalic  acid  {Ber.,  1901, 
34,  485),  he  asked  whether  the  author  had  prepared  the  pure  esters  in 
question  and  determined  their  rotations. 

Mr,  Stewart  explained  that  owing  to  the  complexity  of  the  amyl 
spectrum  it  had  been  found  best  to  examine  the  spectra  of  the  acids 
and  not  those  of  the  amyl  esters.  The  cau.se  of  the  change  in  rotation 
evidently  is  to  be  sought  in  the  acidic  part  of  the  e.ster  molecule.  The 
results  obtained  by  Sir  W.  H.  Perkiu  in  the  casse  of  the  magnetic 
rotation  of  saturated  and  unsaturated  acids  agree  with  those  observed 
in  the  case  of  optically  active  esters  of  the  saturated  and  unsaturated 
series. 


*2.  "  Organic  derivatives  of  silicon.  Part  II.  The  synthesis  of 
c^^benzylethylpropylsilicol,  its  sulphonation,  and  the  resolution 
of  the  sulphonic  derivative  into  optically  active  components." 
By  Frederic  Stanley  Kipping. 

AX-Benzylethyljyropyhilicol,  EtPrBzSi'OH,  has  been  synthesised  by 
the  following  series  of  reactions  (compare  Proc,  1904,  20,  15)  : 

SiCl^  +  MgEtBr  =  SiEtClg  +  MgClBr. 

SiEtClg  +  MgPhBr  =  SiEtPhClo  +  MgClBr. 

SiEtPhCl^  +  MgPrBr  =  SiEtPhPrCl  +  MgClBr. 

SiEtPhPrCl  +  MgBzCl  =  SiEtPhPrBz  +  MgClg. 

SiEtPhPrBz  +  H.p(  +  HoSOJ  =  SiEtPrBz-OH  +  G^B-^i  +  HjSO^). 

The  silicol  thus  initially  produced  yields,  with  sulphuric  acid,  a 
mixture  of  sulphonic  acids  of  which  one  has  been  isolated  in  the  form  of 
its  ammonium  salt. 

This  acid  is  probably  a  dei'ivative  of  the  corresponding  oxide,  having 
the  constitution  SOsH-C^H^-CHa-SiEtPr-O-PrEtSi-CH.-CgH^-SOsH  ; 
it  is  the  externally  compen.sated  compound,  and  although  many  of  its 
salts  with  optically  active  bases  crystallise  unchanged,  the  <i-methyl- 
hydrindamine  salt  can  be  resolved  by  crystallising  fractionally  from 
aqueous  methyl  alcohol. 

The  dBdA-salt  is  the  more  sparingly  soluble  and  melts  at  about 
205°;  the  impure  cZ^^ ^4 -salt  from  the  most  soluble  fractions  melts  at 
about  135°. 

The  IBlA-salt  has  been  prepared  by  resolving  the  acid  with 
^-methylhydrindamine. 

The  two  optically  active  acids  have  very  low  specific  rotations 
{[a]u  ±  4°  roughly),  but  there  is  ample  evidence  of  their  enantio- 
morphous  relationship. 

Discussion. 

Dr.  Lewkowitscii,  referring  to  the  statement  that  different  melting 
points  were  obtained  with  one  and  the  same  substance,  asked  whether 
this  phenomenon  was  accompanied  by  the  appearance  of  different 
colours,  such  as  Jaeger  had  observed  in  the  case  of  the  liquid  aniso- 
tropic phases  of  the  esters  of  cholesterol  and  phytosterol  at  their 
different  melting  points. 

Prof.  KiPPiXG  stated  that  the  appearance  of  such  colours  had  not 
been  observed  by  him. 
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*3.  "  The   association  of   phenols  in    the   liquid    condition." 
By  John  Theodore  Hewitt  and  Thomas  Field  Winmill. 

The  authors  have  determined  the  surface  energy  of  several  liquids, 
and  find  that  the  association  of  phenols  is  diminished  or  entirely 
inhibited  by  the  presence  of  ortbo-substituents.  Comparison  with 
meta-  and  para-isomerides  has  clearly  shown  that  the  effect  is  due 
more  to  the  position  than  to  the  nature  of  the  substituent  group. 

The  effect  of  stei-ic  hindrance  is  also  seen  with  the  aromatic  alcohols. 
Monophenylcarbinol  (benzyl  alcohol)  is  markedly  associated  at  the 
ordinary  temperature ;  the  molecular  weights  of  fused  di-  and  tri- 
phenylcarbinol  are,  however,  normal. 

Discussion. 

Dr.  Hewitt,  replying  to  the  remarks  of  the  President,  said  he  sup- 
posed that  probably  they  (the  authors)  had  not  encountered  the  best 
conditions  for  converting  o-aminophenol  into  o-bromophenol.  Respect- 
ing Mr.  Baly's  contention  that  any  hindrance  to  association  was 
structural  rather  than  sterical,  it  was  at  least  remarkable  that  the 
groups  of  larger  molecular  volume  had  a  more  marked  effect  than 
those,  such  as  methyl  and  chlorine,  whose  molecular  volume  was 
smaller. 

*4.  "  A  new  mercuric  oxychloride."     By  John  Theodore  Hewitt. 

On  allowing  solutions  of  sodium  hydroxide  and  mercuric  chloride  in 
sodium  chloride  to  diffuse  into  one  another,  a  layer  of  sodium  chloride 
solution  of  intermediate  density  being  interposed,  very  dark  red  crystals 
having  the  formula  Hg^O^Cl^  are  deposited.  These  were  at  first 
considered  to  be  red  mercuric  oxide  or  mercuric  hydroxide,  since  on 
solution  in  hot  dilute  nitric  acid  and  addition  of  silver  nitrate  solution 
no  precipitate  was  obtained. 

It  has  now  been  found  that  if  a  silver  chloride  precipitate  is 
suspended  in  dilute  nitric  acid  and  mercuric  oxide  added,  not  only  is 
the  latter  dissolved  but  also  the  silver  chloride. 

In  the  estimation  of  chlorine  in  the  oxychloride  the  latter  was  dis- 
solved in  warm  dilute  sulphuric  acid,  the  mercury  precipitated  with 
sodium  liyposulphite,  and  after  oxidation  of  the  excess  of  this  reagent 
with  dilute  nitric  acid,  Hit;  c'liloi'ine  was  estimated  in  the  usual  way 
SH  silver  chloride. 

Discussion. 

Dr.  Hewitt  was  afraid  ho  had  not  made  the  fact  quite  clear,  that 
when   silver  chloride  is   dissolved  in  dilute    nitric  acid  by  addition 
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of  mercuric  oxide  the  result  is  not  to  be  attributed  to  the  formation  of 
a  complex  silver  ion,  but  to  the  employment  of  the  chlorine  in  forming 
complex  ions  with  the  mercury.  The  solubility  of  silver  salts  in 
albumenoid  solutions  mentioned  by  Dr.  Divers  was  hardly  of  a  similar 
nature,  in  the  latter  case  solution  depended  rather  on  colloidal 
suspension. 

*5.  "  Preparation  of  chromyl  dichloride."     By  Herbert  Drake  Law 
and  Frederick  MoUwo  Parkin. 

The  authors  find  that  the  best  method  for  preparing  chromyl 
dichloride  is  to  dissolve  chromic  acid  in  rather  mox-e  than  the 
equivalent  quantity  of  concentrated  aqueous  hydrochloric  acid  and 
to  add  to  this  solution  concentrated  sulphuric  acid  in  small  quantities 
at' a  time,  the  mixture  being  cooled  between  each  addition.  After 
standing  for  about  twenty  minutes  in  a  tap  funnel  the  heavy  under 
layer  of  chromyl  dichloride  is  drawn  off.  It  can  be  purified  by 
aspirating  dry  air  through  it  and  subsequent  distillation.  The  yield 
is  almost  theoretical. 

*6.    "  Oxidation  of  hydrocarbons  of  the  benzene  series.  ' 
By  Herbert  Drake  Law  and  Frederick  Mollwo  Perkin. 

The  authors  have  examined  the  products  of  oxidation  of  aromatic 
hydrocarbons  by  lead  peroxide  and  manganese  peroxide  in  acid  solu- 
tion, by  chromyl  dichloride  and  by  persulphates  in  acid  solution  in 
presence  of  silver  salts. 

The  hydrocarbons  investigated  were  toluene,  the  three  xylenes, 
mesitylene,  i/r-cumene,  and  cymene.  In  all  cases  varying  yields  of  the 
monoaldehydes  were  obtained. 

Toluene  gave  with  lead  peroxide  24  per  cent,  of  benzaldehyde,  with 
manganese  peroxide  5  per  cent.,  with  chromyl  dichloride  44  per  cent., 
and  with  persulphates  78  per  cent.  In  the  remaining  cases,  as  a  rule,  the 
yield  with  chi'omyl  dichloride  was  better  than  with  the  other  oxidising 
agents,  that  obtained  with  persulphates  being  second.  In  general,  lead 
peroxide  gave  a  larger  quantity  of  aldehyde  than  did  manganese 
peroxide. 

7.  "  The  constitution  of  silver  nitrite ;  a  correction." 
By  Edward  Divers. 

In  the  opening  paragraph  of  a  paper  which  has  just  appeared 
{Trans.,  1906,  89,  1900),  Euy  and  Neogi  state  that  the  present  writer 
is  inclined  to  accept  as  fairly  conclusive  the  evidence  which  they  have 
adduced  in  favour  of  the  oxylic  constitution  of  silver  nitrite. 
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In  his  note  in  the  Proceedings  (1905,  21,  281),  to  which  they  make 
reference,  no  opinion  at  all  is  expressed  as  to  the  constitution  of  silver 
nitrite.  The  authors  must  have  made  the  statement  under  some  mis- 
apprehension of  the  writer's  words,  which  he  cannot  account  for. 

8.  "  Aromatic  selenonium  bases."    By  Samuel  Smiles  and 
Thomas  Percy  Hilditch. 

When  anisole  or  phenetole  are  heated  on  the  water-bath  with 
selenium  dioxide  and  aluminium  chloride,  the  chlorides  of  the  corre- 
sponding selenonium  bases  are  formed.  To  isolate  these  substances, 
the  reaction  mixture  is  decomposed  with  water  and  freed  from  excess 
of  phenolic  ether  by  distillation  in  steam  ;  finally  the  mixture  is 
extracted  with  chloroform  which,  on  evaporation,  leaves  the  chloride 
of  the  base  as  a  red  oil.  Trianisyl-  and  triphenetyl- selenonium  chlorides 
are  viscous  oils,  the  aqueous  solutions  of  which  yield  strongly  basic 
hydroxides  on  treatment  with  silver  oxide.  The  iodides  are  sparingly 
soluble  oils.  The  platinichlorides  were  obtained  as  brown  precipitates, 
insoluble  in  water  and  very  soluble  in  acetone.  The  platinichloride  of 
triphenetyhelenonium  melts  at  82 — 83°.  The  dichromates  of  these 
bases  are  insoluble  in  water  and  are  precipitated  in  yellowish-brown 
flakes  when  an  acid  solution  of  potassium  chromate  is  added  to  solu- 
tions of  the  chlorides.  They  are  very  unstable  and  turn  dark  on 
exposure  to  the  air.     Trianisyl sdenonium  dichromate  melts  at  65 — 70°. 

9.  "The  relation  of  colour  and  fluorescence  to  constitution." 
By  Arthur  George  Green. 

In  a  paper  bearing  the  above  title  {Trails.,  1006,  87,  1787), 
0.  Silbenad  has  recently  described  a  number  of  complex  phthaleins 
formed  by  the  condensation  of  mellitic  and  pyromellitic  acids  with 
resorcinol.  From  the  fact  that  the  silver  salts  of  these  phthaleins 
correspond  to  the  substitution  of  hydrogen  by  silver,  not  only  in  all  the 
carboxyl  groups  of  the  mellitic  residue,  but  also  in  the  two  phenolic 
hydroxyl  groups  of  each  xanthene  ring,  it  is  concluded  that  "  neither 
the  colour  nor  the  fluorescence  of  these  compounds  is  dependent  on  the 
presence  of  quinone  linkings,  for  in  many  cases  a  quinonoid  structure 
IH  impossible."  This  conclusion  Silbcrrad  is  inclined  to  extend  to  the 
phthaleins  in  general. 

A  study  of  the  phthaleins  of  phenol  and  quinol,  which  the  author 
has  had  in  progress  for  some  time  past,  has  brought  to  light  several 
facts  |K)inting  to  an  opposite  conclusion  and  strongly  conHnning  the 
view  that  tlie  coloured  salts  of  these  phthaleins  have  a  quinonoid 
structure.     It  therefore  appears  advisable  to  point  out  that  Silberrad's 
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deductions  are  in  no  sense  necessary,  but  that  on  the  contrary  his  com- 
pounds may  be  represented  with  equal  or  greater  probability  upon  a 
quinonoid  type.  For  instance,  in  place  of  the  carbinol  formula  (I)  for 
the  silver  salt  of  the  octabromohexahydroxy-jo-dixanthylbenzenetetra- 
carboxylic  acid,  the  orthoquinone  formula  (II)  may  be  substituted. 
The  latter  is  analogous  to  (III),  the  formula  proposed  by  the  author 
for  the  potassium  salt  of  quinolphthalein  {Ber.,  1906,  39,  2365) : 
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10.  "  Tetraketopiperazine."    By  Alfred  Theophilus  de  Mouilpied  and 

Alexander  Rule. 

The  authors  have  studied  the  action  of  sodium  alkyloxides  on  esters 
of  the  type  of  ethyl  oxamate,  NH,,*CO'COoEt,  whereby  the  elimina- 
tion of  1  molecule  of  alcohol  would  be  expected  to  give  rise  to  ring 
compounds  containing  an  imino-group.     Ethyl  oxamate  should  by  such 

a  reaction  furnish  oxalimide,  V    >>NH,  which  is  referred  to  by  Ost 

and  Mente  {Ber.,  1886,  19,  3228),  but  its  existence  appears  to  be  very 
doubtful.  The  authors  were  not  able  to  obtain  it,  but  prepared  from 
ethyl  oxamate,  tetraketopiperazine,  which  has  twice  the  molecular 
weight  of  oxalimide  and  which  seems  to  be  the  substance  de.scribed 
under  the  latter  name. 

Tetraketopiperazine  was  also  obtained  by  the  condensation  of  ethyl 
oxalate  with  oxamide ;  a  hydrazoiie,  silver  and  sodium  salts  have  been 
prepared,  and  the  following  constitutional  formula  is  suggested  : 


N<^(e^!^'0>NH. 


^CO CO 

Methyl  succinamate  yields  succinimide  by  a  similar  reaction,  and 
ethyl  malonamate  gives  a  substance  of  formula  CqH^OjNo,  resulting 
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from  the  condeasation  of  2  molecales  of  raalonamic  acid  through  loss 
of  1  molecule  of  water, 

A.  general  method  for  the  preferential  saponification  of  a  carboxy- 
alkyl  gi'oup  occurring  in  the  same  compound  with  an  acid  amide  group 
was  described. 

Saponified  with  alkali  in  the  usual  way,  ethyl  oxamate  yields  the 
semi-ethyl  ester  and  oxalic  acid,  and  ammonia  is  simultaneously 
evolved.  By  using  the  theoretical  amount  of  pure  sodium  alkyl- 
oxide  in  dry  benzene  solution  a  large  yield  of  sodium  oxamate  is 
obtained. 

11.  '♦  Transformatioiis  of  highly  substituted  nitroaminobenzenes. 
II.  s-Tribromo-l-nitroaminobenzene."  By  Alice  Emily  Smith 
and  Kennedy  Joseph  Previte  Orton. 

Treatment  of  2  :  4  :  6-tribromo-l-nitroaminobenzene, 
CfiHgErg-NH-NO^, 
with  sulphuric  acid  or  a  mixture  of  sulphuric  and  acetic  acids  leads  to 
the  replacement  of  a  bromine  atom  by  the  nitro-group,  and  to  the 
formation  of  2 : 6-dibromo-4-nitroaniline  {Trans.,  1902,  81,  806). 
Within  very  nari'ow  limits  of  temperature  and  concentration  of  the 
sulphuric  acid,  the  nitroamine  is  partly  converted  into  bromophenyl- 
iminobenzoquinones,  analogous  to  the  hexachlorophenyliminobenzo- 
quinone  obtained  from  s-trichloronitroaminobenzene  {Trans.,  1905,  87, 
389).  In  the  case  of  the  bromo-compounds,  however,  a  mixture  of 
two  phenyliminobenzoquinones  is  always  formed,  namely,  a  penta-  and 
a  hexa-bromo-derivative,  CgHoBrg'NICgHgBrglO  and 

CeH^Brg-NIC^HBrglO  ; 
bromine  is  accordingly  set  free  in  the  reaction. 

i^-Tribromophenyliminodihroinobenzoquinoiie  crystallises  in  dark  red 
prisms  or  needles  with  a  metallic  lustre,  and  melts  at  171°.  On 
reduction  it  yields  s-tribroinophenyldibrovio-\-hydroxypJienylamine,  which 
crystallises  in  white,  silky  needles  melting  at  155 — 156°,  and  is  freely 
soluble  in  alcohol  and  other  solvents.  The  latter  can  thus  be  separated 
from  the  6-tribroinophenyUribrovioA-hydro.cyphenylamme,  which  crystal- 
lises in  colourless  needles  or  prisms  melting  at  206°.  On  oxidation  it  is 
converted  into  s-tribromop/ieuyliininotribi-otnobenzoquinone,  which  crystal- 
lises in  pale  red  needles  or  prisms  melting  at  134 — 135°,  and  is 
more  .soluble  than  the  pentabromo-dorivutive  in  all  the  usual  solvents. 
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12.  "  Resolution  of  tetrahydro-;>toluquinaldine  into  its  optically 
active  components."  By  Thomas  Constantino  Beck  and  William 
Jackson  Pope. 

The  (i-a/J-bromocamphorsulphonic  acid  of  Armstrong  and  Lowry  was 
shown  to  be  applicable  for  the  resolution  of  externally  compensated 
bases,  in  accordance  with  the  method  of  Pope  and  Peachey,  by  using  it  for 
the  separation  of  the  optically  active  tetrahydro-^j-toluquinaldines  from 
the  corresponding  externally  compensated  mixture.  By  treating  two 
equivalents  of  (^^-tetrahydro-/)-toluquinaldine  hydrochloride  with  one 
equivalent  of  the  ammonium  salt  of  the  Armstrong  and  Lowry 
acid,  under  appropriate  conditions,  a  nearly  quantitative  separation 
of  (Z-tetrahydro-;?-toluquinaldine-^Z-aj8-bromocamphorsulphonate  is  ob- 
tained ;  the  salt  gives  the  value  [M]i,  +  445°  in  aqueous  solution.  On 
treating  the  base  retained  by  the  mother  liquors  with  Kipping  and 
Pope's  (/-bromocamphorsulphonic  acid,  nearly  the  whole  of  the  ^base 
can  be  separated  in  a  pure  state  as  described  by  Pope  and  Rich. 

The  molecular  rotatory  powers  of  a  number  of  salts  of  the  optically 
active  bases  have  been  examined  and  found  to  be  in  agreement  with 
previous  conclusions  concerning  these  values  for  salts  of  strong 
optically  active  bases  with  strong  acids. 

13.  "  Note  on  the  theory  of  valency."      By   William  Barlow  and 

William  Jackson  Pope. 

The  homogeneous,  close-packed  assemblages  of  spheres  corresponding 
to  a  series  of  homologous  compounds,  such  as,  for  instance,  the  normal 
paraffins,  are  characterised  by  similarity  of  marshalling.  Further, 
the  assemblage  representing  ethane  is  derived  from  that  of  methane 
{Trans.,  1906,  89,  1743)  by  an  application  of  the  second  geometrical 
property  {loc.  cit.,  1729);  the  substitution  of  one  carbon  sphere  of 
volume  4  for  a  hydrogen  sphere  of  volume  1  in  each  unit,  CH^,  of  the 
partitioning  of  the  methane  assemblage  necessitates  the  simultaneous 
addition  of  three  hydrogen  spheres  in  accordance  with  the  second 
geometrical  property,  so  that  each  unit  of  the  ethane  partitioning 
assumes  the  composition  CoH^.. 

The  empirical  compositions,  CH3  and  CH^,  of  the  ethane  and 
methane  assemblages  differ,  however,  by  one  hydrogen  sphere  and  a 
case  is  thus  provided  in  which,  so  far  as  the  packing  of  the  spheres  is 
concerned,  two  hydrogen  spheres  of  volume  1  in  the  methane 
assemblage  perform  the  functions  of  one  hydrogen  sphere  of  volume  1 
in  the  ethane  assemblage.  This  is  therefore  a  case  of  the  kind  which 
Mr.  D.  L.  Chapman  {Proc,  1906,  22,  320)  considers  to  offer  difficulty 
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in  connexion  with  our  theoiy  of  valency  and  to  necessitate  some 
modification  of  the  fundamental  assumptions.  From  the  fact  that 
the  methane  and  ethane  assemblages  are  related  through  the  second 
geometrical  property,  it  is,  however,  clear  that  the  application  of 
Mr.  Chapman's  argument  to  an  actual  instance  merely  brings  out  the 
very  close  correspondence  between  the  geometrical  properties  in  question 
and  our  knowledge  of  chemical  constitution. 

Just  as  the  bearings  of  the  doctrine  of  valency  on  constitution  and 
substitution  do  not  appear  when  empirical  compositions  are  considered, 
so  the  second  geometrical  property  only  serves  to  elucidate  the 
doctrine  of  valency  when  it  is  applied  in  connexion  with  the  molecular 
composition  or  the  composition  of  the  unit  of  the  geometrical 
partitioning  of  the  assemblage.  A  number  of  examples  of  the  mode 
in  which  the  property  is  applied  have  been  already  given  (loc.  cit., 
1729—1736). 

We  may  perhaps  be  allowed  to  take  this  opportunity  of  emphasising 
the  statement  (loc.  cit.,  1691  and  1698)  that  the  geometrical  properties 
and  the  assemblages,  which  latter  are  for  diagrammatic  purposes 
represented  as  if  composed  of  undeformed  sphex'es,  are  in  every  case 
supposed  to  be  subject  to  the  condition  that  so  much  general  pressure  is 
operative  on  the  system  as  practically  to  eliminate  the  interstitial  space. 
It  is,  of  course,  not  conceivable  that  the  space  occupied  by  the  spheres 
of  influence  of  a  group  of  atoms  in  contact  should  include  space 
unavailable  for  occupation  by  the  atoms. 

14.  "The  condensation  products  of  triacetic  lactone  with  aceto- 
acetic  ester  and  /S-aminocrotonic  ester."  By  Frederick  Noel 
Ashcroft  Fleischmann. 

Triacetic  lactone  condenses  in  presence  of  strong  sulphuric  acid 
and  hydrochloric  acid,  ifec,  with  aceto-acetic  ester,  to  form  a  pyrone- 
laclone,  C^^^0^,  melting  at  214°.  The  substance  is  extremely  stable 
towards  acids,  but  unstable  in  presence  of  alkalis,  with  which  it  forms 
deep  yellow  solutions.  It  yields  a  stable  Jromo-compound  (m.  p.  190°) 
crystallifeing  from  benzene  with  benzene  of  crystallisation,  and  a 
7u7ro-derivative  (m.  p.  200°  approx.)  which  on  treatment  with  strong 
aqueous  ammonia  yields  aminodehydracetic  acid.  An  unstable 
abnormal  barium  salt  was  also  prepared,  from  which  an  insoluble, 
unstable  silver  and  a  viei'cuHc  salt  were  obtained. 

A  similar  condensation  takes  place  between  triacetic  lactone  and 
/3aminocrotonic  ester  in  presence  of  sulphuric,  hydrochloric,  or  glacial 
iu-otic  acidH.  The  same  pyrone-lactone  is  produced  and,  in  the  last 
infltance,  a  Kocond  compound  corresponding  to  th(^  formula  CjflHj,,OflN, 
the  couHtitution  of  which  is  proved  by  its  yielding  the  ethyl  e.ster  of 
^•lutidoHtyrilcarboxylic  acid  on  trealnn-ut  with  alcoholic  potash. 
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15.  "Derivatives   of  multivalent  iodine.     Part  II.     Action  of  heat 

on  ;>iodoacetophenone  dichloride,  ;>-iodoacetanilide  dichloride, 

and  on  the  dichlorides  derived  from  o-,  ?«-,  and  ;^-iodotoluene." 

By  William  Caldwell  and  Emil  Alphonse  Werner. 

One  of  us  (Werner,  Trans.,  1906,  89,  1632)  has  shown  that  /)-iodo- 

acetophenone  dichloride  and  jj-iodoacetanilide  dichloride  when  heated 

decompose  with  probable  formation  of  substitution  derivatives,  thus 

differing   from   the  general  decomposition   which  has  been  hitherto 

recognised  in    connexion  with  the  chlorides  derived  from   tervalent 

iodine. 

When />-iodoacetophenone  dichloride,  CHg'CO'CgH^'ICJo,  is  heated 
< Werner,  IVans.,  1906,  89,  1632)  it  decomposes  suddenly  at  93—94°, 
only  traces  of  chlorine  (0"43  per  cent.)  being  evolved  in  the  free  state, 
and  chloro-'p-iodoacetophenone  is  produced  to  the  extent  of  98  per  cent,  of 
the  theoretical,  thus  : 

CH3-CO-CaH4-ICl2  =  CHaCl-CO-CgHJ  +  HCl. 

It  forms  long,  slender  prisms  (m.  p,  126 — 127°),  and  on  oxidation  it 
furnishes  j!)-iodobenzoic  acid.     With  chlorine  it  yields 

CH^Cl-CO'CflH^-ICl.,, 
which  decomposes  at  128 — 130°   with  pi'oduction    of   dic/Uoro-p-iodo- 
acetophenone,  CHClg'CO-CgH^I  (m.  p.  62 — 63°).  This  also  gives  /?-iodo- 
benzoic  acid  on  oxidation  and  unites  with  chlorine  to  form 

CHCl/CO-C^H.-ICI^, 
which  is  decomposed  by  heat  with  evolution  of  most  of  the  chlorine  in 
the  free  state. 

jo-lodoacetanilide  dichloride,  CHg'CO'NH'C^jH^'ICl.,,  decomposes  at 
105°  and  yields  chloro-p-iodoacetanilide,  CH3CO'NH'CgH3Cll  (m.  p. 
144°),  from  which  a  chloi-oiodoanilim,  CgH3ClI'NH2  (NH2:I:C1  = 
1  : 4  :  2  or  3)  (m.  p.  73°),  is  obtained.     The  picrate  melts  at  132°. 

Chloro-jo-iodoacetanilide  unites  with  chlorine,  forming 
CHaCO-NH-CgHaCMCl.^, 
which  decomposes  at  131°  and  yields  a  substitution  product  which  has 
not  yet  been  investigated. 

The  action  of  heat  on  the  chlorides  of  o-,  m-,  and  p-iodotoluenes, 
prepared  by  Willgerodt,  has  been  examined. 

o-Tolyliodochloride  decomposes  at  85 — 86°  and  yields  o-iodobenzyl 
chloride,  CgH4l*CH2Cl,  which  gives  o-iodobenzoic  acid  on  oxidation. 

«i-Tolyliodochloride  decomposes  at  88°,  giving  an  iodochloride  which 
yields  on  oxidation  an  acid  melting  at  210°  and  containing  both  chlorine 
and  iodine. 

/»-Tolyliodochloride  decomposes  at  110°,  giving  jj-iodobenzyl 
chloride.  In  each  case  a  small  proportion  of  the  original  iodotoluene 
is  regenerated. 
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16.  '-Disalicylamide."     By  James  McConnan. 

O-Salicylsalicylamide  does  not  possess  the  propei^ties  previously 
attributed  to  it  {Patentschrift  No.  Ill,  656) ;  the  compound  thus  named 
by  Cohn  was  probably  disalicylamide. 

Under  suitable  conditions,  0-salicylsalicylamide  rearranges,  forming 
disalicylamide  and  vice  versd ;  this  is  another  case  of  the  metoxazone 
tautomerism  peculiar  to  acyl  derivatives  of  salicylamide,  and  already 
studied  in  the  cases  of  the  benzoyl  and  the  acetyl  derivatives 
(McConnan  and  Titherley,  Trans.,  1906,  89,  1318). 


17.  "Benzoyl  derivatives    of   iV-methylsalicylamide." 
By  James  McConnan  and  Morris  Edgar  Marples. 

iV-iV-Dimethylsalicylamide  is  a  stable  substance ;  iV-methyl-iV-benzoyl- 
salicylamide,  however,  is  unstable,  and  under  the  conditions  of  its 
formation  it  is  either  instantly  hydrolysed  or  rearranges,  forming 
^-methyl-0-benzoylsalicylamide.      It    thus    appears    that,    although 

derivatives  of  the  general  formula   CgH^'^^.TT         "^    are  stable,  sub- 
stances of  the  type  C^^H/C^^^y.  are  too  unstable  to  permit  of 

isolation.     This  result  is  of  considerable  interest,  since  McConnan  and 
Titherley  have  already  shown  (yrrms.,   1906,   89,  1327)  that  iV^-i\^-di- 

T> 

acylsalicylamides,  OH'C^H^'CO'N^C^tj,  are  too  unstable  to  exist. 


18.  "  The  velocity  of  reaction  of  bromine  with  some  unsaturated 
acids  in  aqueous  solution."  By  Ernest  Barrett  and  Arthur 
Lapworth. 

Recent  communications  from  W.  Herz  and  B.  Mylius  (Ber.,  1906, 
39,  3816)  and  from  J.  J.  Sudborough  and  J.  Thomas  {Proc,  1906,  22, 
318)  deal  with  the  addition  of  bromine  to  einnamic  acid  and  its  esters 
in  organic  solvents.  We  have  been  engaged  in  the  examination  of 
addition  of  hroniino  to  some  unsatui-ated  acids  in  aqueous  solutions  in 
the  hope  of  throwing  some  light  on  the  mechanism  of  such  reactions. 

The  changes  are  somewhat  difficult  to  follow,  as  the  velocities  are 
very  conhiderablo,  and  even  in  dilute  solutions  the  time  must  be 
measured  in  seconds  instea<l  of  hours.  The  temperature  employed  was 
H'O"  in  the  first  tliree  cases  and  25'5'^  with  the  monobromocinnamic 
acidM,  and  the  experiments  wore  carried  out  in  artificial  light. 

Cinnamic  Acid.  —  Witlj  equimoluculur  proportions  of  acid  and 
lialogen   in  iV/1000  f>otulionH,  nearly  the   whole  of  (ho  bromine  dis- 


19 

appeared  in  thirty  seconds.  With  excess  of  bromine,  1  '5  mols.  were 
absorbed  in  about  eighty  minutes,  this  effect  being  due  to  the  formation 
of  bromocinnamic  acids  from  the  initial  product.  With  crotonic  acid 
and  bromine,  in  equimolecular  proportions  in  N'i200  solutions,  more 
than  9/lOths  of  the  bromine  was  used  in  forty-five  seconds. 

Benzylidenemalonic  Acid. — With  Nj^QO  solutions,  about  0*5  mol.  of 
bromine  was  absorbed  in  one  minute,  and  the  change  had  during  the 
greater  part  of  its  course  the  form  of  a  termolecular  reaction.  With 
the  sodium  salt  the  velocity  is  much  greater,  9/lOths  of  the  bromine 
disappearing  in  about  thirty  seconds.  In  Nj'I  sulphuric  acid  the 
velocity  was  about  1/lOth  of  its  usual  value.  Potassium  bromide  also 
lowers  the  reaction  velocity,  but  not  so  decidedly  ;  thus  in  Nl'2  potass- 
ium bromide  the  velocity  was  about  3/5ths  of  its  ordinary  value. 

The  reaction,  towards  its  end,  is  complicated,  the  product  losing 
hydrogen  bromide  and  carbon  dioxide,  the  resulting  bromocinnamic 
acid  accounting  for  some  of  the  bromine.  Thus  with  excess  of  bromine, 
1^  mols.  of  halogen  disappeared  in  twenty  minutes. 

P-Monohromocinnamic  Acid.  —  With  equimolecular  proportions  of 
acid  and  bromine  in  NjlOO  solutions,  about  025  mol.  of  bromine 
disappeared  during  the  first  half-minute.  The  change,  in  presence  of 
excess  of  hydrogen  chloride  or  potassium  chloride,  is  of  the  bimoleeular 
form ;  in  absence  of  these  agents  the  decomposition  of  the  initial 
addition  product  occurs  with  measurable  speed.  The  sodium  salt 
is  brominated  at  about  the  same  rate  as  the  free  acid  at  first,  but 
later  the  secondary  reactions  are  more  evident.  Hydrogen  chloride 
or  potassium  bromide  diminisli  the  reaction  velocity,  but  apparently 
never  to  mox-e  than  half  the  normal  value.  In  this  case,  mineral 
acids  have  considerably  less  effect  than  have  bromides,  an  observa- 
tion consistent  with  the  fact  that  the  soJium  salt  and  the  acid 
have  nearly  the  same  velocity  of  bromination.  The  sodium  salt  of  the 
stereoisomeric  a-monobromocinnamic  acid,  it  is  interesting  to  note, 
absorbs  bromine  many  times  more  rapidly  than  does  the  free  acid. 

The  results  appear  inconsistent  with  the  view  that  bromine  dis- 
sociates into  ions  before  addition  at  a  double  linking.  They  seem  to 
show,  however,  that  the  ions  of  the  acids,  as  well  as  the  acids  them- 
selves, unite  with  bromine  directly. 

19.  "Note     on     the     molecular     complexity     of     liquids."       By 
Albert  Ernest  Dunslan  and  Ferdinand  Bernard  Thole. 

In  a  recent  paper  {Truas.,  1906,89,  1774)  Holmes  deals  with  the 
question  of  molecular  complexity  from  the  point  of  view  of  the  volume 
changes  produced  on  mixing.  By  calculating  the  greatest  difference 
between    the   volume   of    alcohol   actually    present    and    the    volume 
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which  would  be  present  assuming  no  contraction,  he  assumes,  for 
mixtures  of  alcohol  and  water,  for  example,  that  this  maximum 
(IC^Hg'OHjlHgO)  implies  approximation  of  the  ratio  of  the  radii  of 
*'  influential  spheres  "   to  unity. 

The  following  table  shows  that  the  ratio  does  not  approximate  to 
unity,  taking  as  a  basis  of  calculation  the  true  molecular  volumes  given 
by  the  author : 

Max.  difference  of  alcohol  Above  ratio 

Mol.  vol.      percentages  by  vol.  at :  of^adii. 

Ethyl  alcohol  3-22  C2H5-OH,l^H20  y/^=l-47. 

»i-Propyl  alcohol    ...  407  CgH-'OH.liHaO  ^il^  =  l-60. 

Propionic  acid    406  C2H5-C02H,1H20  J/i^  =  l-59. 

^-Butyric  acid   5-08  C3H--C02H,1H20  y/^'^=l'72. 

Throughout  the  paper  the  author  refers  to  the  one  constituent  of  a 
mixture  as  possessing  the  more  active  molecule  usually  of  greater  mole- 
cular volume  and  carrying  a  preponderating  effect  into  the  mixture. 
It  would  be  more  correct  to  look  upon  solution  from  the  point  of  view 
of  the  reciprocal  effect  of  the  one  component  on  the  other  ;  when  this 
is  done,  for  example,  in  the  case  of  alcohol  and  water,  the  maximum 
effects  are  to  be  noticed  at  the  proportions  lOjHg'OHjSHgO  (Dunstan, 
'frans.,  1904,  85,  823). 

Holmes  regards^the  lower  alcohols  and  acids  of  the  paraffin  series, 
from  similar  considerations,  as  having  the  same  complexity  as  water  ; 
water  he  assumes  to  have  the  aggregate  formula  (H20)2.  Now  there 
is  a  considerable  amount  of  evidence  available  which  shows  that  the 
earlier  liquids  of  homologous  series  tend  to  associate  somewhat 
particularly  those  the  members  of  which  are  hydroxylated. 

Viscosity 
It  has  been  shown  that  the  quantity  ^  ,        .    x  10*^  is  nearly  con- 
stant, viz.  :  60   for  such  liquids  as  are   currently  accepted   as   uni- 
molecular,  but  for  the  hydroxylated  associated  class  the  values  are 
much  in  excess  of  60  (Dunstan,  Zeit.  phyaikal.  Chem.,  1905,  51,  732)  : 


Benzene 65 

Chloroform     67 

Carbon  disulphide...  60 


Water 493 

Methyl    alcohol  138 
Ethyl  alcohol  ...  189 


Acetic  acid .. .  195 
Glycerol 106,000 


Again,  wliou  viscosity  coefficients  are  i)lotted  against  molecular 
wi-.'mUif,  not  only  do  the  alcohols  and  acids  relatively  stand  apart 
from     the    unimolocular    iiquidn,    but   also   the    curves    show    such 
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divergences  at  the  beginnings  of  the  series  as  to  justify  the  idea  of 
inci'eased  association, 

(irlycerol  and  nicotine  are  tho  only  nnimolecular  liqnids  quoted  in 
the  ta)>lo  (p.  1785) ;  now  glycerol  is  not  only  notably  viscous,  but  also 
lias  a  remarkably  high  temperature  coefticient  of  viscosity ;  both 
these  facts  indicate  its  association. 

Carbon  disulphide  (loc.  cit.)  is  mentioned  as  possessing  four  times 
the  complexity  of  alcohol  and  is  therefore  represented  by  the  formula 
[CSgJg ;  it  is  inconceivable  from  such  data  as,  for  example,  its  low  boil- 
ing point,  its  low  viscosity  coefficient,  the  valuation  of  its  molecular 
surface  energy  with  temperature,  and  its  position  in  the  molecular 
weight-viscosity  chart. 

Pyridine  is  quoted  as  a  liquid  which  has  the  same  molecular  com- 
plexity as  water  and  the  alcohols.  If  this  is  so  it  is  extraordinary 
that  the  viscosity  concentration  curves  of  mixtures  of  pyridine  with 
alcohol  on  the  one  hand  and  with  water  on  the  other  should  be  so 
entirely  different.  From  an  investigation  now  in  progress  on  pyridine 
solutions  it  is  found  that  in  aqueous  solution  a  maximum  occurs  at  tho 
proportions  2Cj;H5N,5H20,  and  secondary  irregularities  at 

3C5H5N,2H20, 
2C5H.N,7H20,  1C5H5N,5H20,  and  IC^H.N.lOHp. 
These  discontinuities  can  only    be   explained    by  the  assumption  of 
loosely   held   complexes   in    dynamic   equilibrium,    which    ionise   to 
a  considerable   extent,   and  which  generally  behave  like  ammonium 
hydx'oxide, 

H,0  +  /^\n   ^/^N-cC^Ij-t   [<(~)>N-h]-  +  [OH], 

but  in  alcoholic  solution  no  maximum  point  is  noted;  the  curve  is 
composed  of  two  branches  which  represent  (1)  the  viscosity  curve  of 
associated  alcohol  with  dissociated  pyridine,  and  (2)  dissociated  alcohol 
with  associated  pyridine. 

A  precisely  similar  curve  is  afforded  by  alcohol-benzene  mixtures. 
A  study  of  the  viscosity  curves  (Dunstan,  Tram.,  1905,  87,  11,  and 
loc.  cit.)  enables  the  changes  in  association  which  take  place  to  be 
followed  qualitatively,  whilst  the  curves  connecting  molecular  weight 
with  viscosity  coefficient  give  a  quantitative  idea  as  to  the  degree  of 
association  existing  in  any  given  liquid. 
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ADDITIONS  TO  THE  LTBEARY. 

I.  Donations. 

Gibbs,  J.  Willard.  The  scientific  papers  of  J.  Willard  Gibbs. 
(Edited  by  Henry  Andrews  Bumstead  and  Ralph  Gibbs  van  Name.) 
2  vols.     pp.  xxviii  +  434,  ix  +  284.     London  1906.     {Reed.  3/1/7.) 

From  the  Publishers  :  Messrs.  Longmans,  Green  tt  Co. 

Japp,  Francis  Robert  and  Maitland,  William,  Knox,  Joseph,  Wood, 
James.  Researches  in  organic  chemistry  carried  ont  in  the  University 
of  Aberdeen,     pp.  iv  +  86.     Aberdeen  1905.     {Reed.  15/1/7.) 

From  the  University  of  Aberdeen. 

Meldrum,  Andrew  i\.  Avogadro  and  Dalton.  The  standing  in 
chemistr}'  of  their  hypotheses.  With  a  preface  by  Francis  R.  Japp. 
pp.  viii  +  113.     Aberdeen  1904.     {Reed.  15/117.) 

From  the  University  of  Aberdeen. 

Meyer,  Ernst  von.  A  history  of  chemistry  from  earliest  times  to 
the  present  day,  being  also  an  introduction  to  the  study  of  the  science. 
Translated  by  George  McGowan.  Third  English  edition,  pp.  xxvii  + 
691.     London  1906.     {Reed.  10/1/7.)         From  Dr.  (Jeorge  McGowan. 

Thresh,  John  C.  and  Porter,  Arthur  E.  Preservatives  in  food  and 
food  examination,    pp.  xv  +  484.    ill.    London  1906.    (7?ecc?.  29/12/6.) 

From  Dr.  J.  C.  Thresh. 

Vicarey,  R.  W.  The  treatment  of  storage  batteries,  pp.  xi  +  58. 
ill.     London  1907.     {Reed.  12/1/7.)  From  the  Author. 

II.  By  Purchase. 

Dowson,  /.  Enierson,  and  Larter,  A.  T.  Producer  gas.  pp.  xiv  + 
295.     ill.     London  1906.     {Reed.  9/1/7.) 

III.  Pamphlets. 

Caldwell,  Robert  J.  The  hydrolysis  of  sugars.  [A  paper  read 
before  the  York  Meeting  of  the  British  Association,  1906,]     pp.  26. 

Crompton,  Holland.  Some  molecular  and  latent  heats,  pp.  12. 
Halcombo  1906. 

Finlow,  R.  tS.  The  extension  of  jute  cultivation  in  India.  (From 
the  JJull.  Agricultural  Research  Inst.,  Pusa,  1906.) 

Haghes,  Frank.  Tho  occurrence  of  Hodi\un  salts  in  Egypt.  With 
8pe(;iul  reference  to  nitrate  of  soda.  (Froni  the  Yearbook,  Khedivial 
Agric.  .Voc,  Cairo.      1905.) 
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ANNIVERSARY    DINNER. 


It  has  been  decided  by  the  Council  to  arrange  for  a  Dinner  of 
the  Fellows  of  the  Society  and  their  friends  on  Friday,  March  22nd, 
1907,  this  being  the  day  fixed  for  the  Annual  General  Meeting. 
Further  particulars  will  be  announced  shortly. 


At  the  next  Ordinary  Meeting  on  Thursday,  February  7tli,  1907, 
the  following  papers  will  be  communicated  : 

"  The  rapid  electro-analytical  deposition  and  sei)aration  of  metals. 
Part  I.  The  metals  of  the  silver  and  copper  groups  and  zinc."  By 
Henry  Julius  Salomon  Sand. 

"  The  alkaloids  of  ergot."     By  G-  Barger  and  F.  H.  Carr. ' 

"Influence  of  sub>titution  on  the  formation  of  diazoamines  and 
iiminoazo-compounds.  Part  VI.  The  partially  methylated  4  : 6-di- 
amino-7/i-xylenes."     By  G.  T.  Morgan  and  F.  M.  G.  Micklethwait. 

"  The  reduction  of  hydroxylamiuodihydroumbelluloneoxime."  By 
b\  Tutin. 

"  The  constitution  of  umbellulone.  Part  II.  The  reduction  of 
umbellulonic  acid."     By  F.  Tutin. 

"  Studies  on  optically  active  carbimides.  Part  V.  The  aryl  esters 
and  the  amides  of  ^menthylcarbamic  acid."  By  R.  H.  Pickard  and 
W.  Oswald. 

"  Soiue  constituents  of  natural  indigo.  Part.  I."  By  A.  G.  Perkin 
and  W.  P.  Bloxani. 

"  The  occurrence  of  isatin  in  some  samples  of  Java  indigo."  By 
A.  G.  Perkin. 

"  On  the  absorption  spectra  of  benzoic  acid,  the  benzoates,  and 
benzamide."     By  W.  N.  Hartley  and  E.  P.  Hedley. 

"  The  absorption  spectra]  of  phthalic,  isophthalic,  and  terephthalic 
acids.  Phthalic  anhydride  and  phthalimide."  By  W.  N.  Hartley 
and  E.  P.  Hedley. 
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Issued  15/2/07 


PROCEEDTN(>S 


CHEMICAL    SOCIETY. 


Vol.  23.  No.  320. 


Thursday,  February  7th,  1907,  at  8.30  p.m.,  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Mr.  H.  S.  Redgrove  was  formally  admitted  a  Fellow  of  the  Society. 

The  President  gave  expression  to  the  deep  sense  of  loss  experienced 
by  Fellows  of  the  Society  through  the  death,  on  February  2nd,  of 
Professor  Dmitri  Ivanovitsch  Mendeleeft",  F.R.S.,  and  of  Professor 
Nicolai  Meutchutkin,  which  occurred  on  February  5th.  These 
chemists  were  Honorary  and  Foreign  Members  of  the  Society,  having 
been  elected  in  1883  and  1898  respectively. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

John  Campbell  Allan,  91,  Norse  Road,  Scotstoun,  Glasgow. 
Francis  James  Bailey,  Findon  Hill,  Sacriston,  Durham. 
Charles  Stanley  Gibson,  B.A.,  45,  Shakespeare  Street,  Manchester. 
Joshua    Craven    Gregory,    B.Sc,   F.I.C.,    126,  Woodlands    Road, 

Glasgow. 
John  Robinson,  Agricultural  College,  Aspatria,  Cumberland. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*20.  "The  rapid  electro-analytical  deposition  and  separation  of 
metals.  Part  I.  The  metals  of  the  silver  and  copper  groups 
and  zinc."     By  Henry  Julius  Salomon  Sand. 

The  experiments  on  a  new  electro-analytical  method  of  rapii  deter- 
mination and  separation  of  metals  referred  to  in  a  preliminary  note 
{Proc,  1906,  22,  43)  have  been  continued.  The  metals  hitherto 
studied  are  silver,  mercury,  copper,  bismuth,  lead,  cadmium,  and  zinc. 
With  the  exception  of  the  separation  silver-mercury,  each  metal  has 
been  successfully  separated  from  all  the  others  by  the  method  of 
graded  potential.  In  order  to  separate  silver  from  mercury  the  metals 
were  deposited  together,  converted  into  their  cyanides,  and  these 
separated  in  the  usual  way  by  means  of  their  different  behaviour  to 
acids.  The  silver  was  then  estimated  electrolytically  in  the  pure  silver 
cyanide  obtained.  Experiments  have  been  carried  out  in  which  the 
seven  metals  studied  have  been  quantitatively  separated  from  one 
solution.  The  silver  was  separated  from  the  mercury  as  described 
above,  and  the  lead  and  part  of  the  bismuth  were  removed  on  the 
anode.  All  the  other  separations  were  brought  about  by  graded 
potential.  The  metals  were  deposited  in  the  following  sequence.  1. 
Mercury  and  silver.  2.  Lead  and  part  of  bismuth  on  anode  ; — copper 
and  rest  of  bismuth  on  cathode.  3.  Cadmium.  4.  Zinc.  5.  After 
dissolving  the  combined  deposit  of  copper  and  bismuth,  the  latter  was 
estimated.  6.  Rest  of  bismuth  separated  from  lead  after  dissolving 
the  deposit.  7.  Lead.  8.  Cadmium  tested  for  traces  of  lead.  One 
evaporation  was  necessary.  The  time  required  for  the  depositions  in 
these  experiments  varied  between  five  and  fifteen  minutes. 

Discussion. 

Mr.  Edward  Gardner  asked  if  the  author  had  had  any  experience 
in  depositing  copper  from  solutions  containing  a  large  quantity  of 
ferric  sulphate,  and  whether  he  had  been  able,  in  such  solutions,  to 
obtain  an  adherent  deposit  by  any  method  of  graded  potential. 

Mr.  Sand  stated  that  tho  presence  of  metals  of  variable  valency, 
such  as  iron,  which  pass  from  one  stage  of  oxidation  to  another  with 
extreme  readiness  caused  much  difficulty.  Work  on  such  cases  was 
being  carried  out  at  present. 
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*21.  "  The  alkaloids  of  ergot." 
By  George  Barger  and  Francis  Howard  Carr. 

The  authors  assign  to  Tanret's  crystalline  ergotinine  the  formula 
C35H39O5N5,  and  have  abandoned  the  formula  ^^8^3204^^4  provisionally 
suggested  in  a  preliminary  note  communicated  to  the  British  Asso- 
ciation {Chem.  News,  1906,  94,  89),  Tanret's  original  formula, 
^'35^^40^c^4'  ^^^  based  on  faulty  nitrogen  determinations.  In  the 
above-mentioned  note,  the  authors  suggested  the  name  ergotoxine  for  a 
second  amorphous  ergot  alkaloid,  of  which  they  had  crystallised 
several  salts.  Subsequently  this  alkaloid  was  described  by  Kraft 
{Arch.  Pharm,,  1906,  244,  336)  as  hydroergotinine,  because  by  boiling 
its  solution  in  methyl  alcohol  it  was  converted  into  ergotinine.  Kiuft 
did  not  analyse  hydroergotinine. 

In  an  attempt  to  acetylate  ergotoxine  with  acetic  anhydride  the 
authors  obtained  ergotinine.  As  the  latter  alkaloid  contains  uo  acetyl 
group  the  change  must  be  due  to  dehydration.  The  reverse  change 
occurs  when  an  ergotinine  solution  in  dilute  phosphoric  acid  is  boiled. 
The  crystalline  phosphate  of  an  amorphous  alkaloid  is  then  formed, 
closely  resembling  ergotoxine  phosphate. 

For  ergotoxine  the  formula  C35H4iOgN5  is  deduced  from  the  analyses 
of  the  free  base  and  of  the  following  crystalline  salts  : 
CgsH.iO.Ng.HCl,  m.  p.  205°;  C8,H,iOcN5,H3P04,H.p,  m.  p.  186—187°; 
C,5H4,06N,,C2H,0,,  m.  p.  179°,  and  (C85H,iOgN5)2,C2H20„  m.  p.  179°. 

The  two  formuliB,  Cg^HgyOgN^  and  Cg^H^jO^Nj,  thus  independently 
arrived  at  for  the  crystalline  and  the  amorphous  alkaloid  respectively 
establish  the  theory,  first  put  forward  by  Kraft,  that  the  former  is 
the  anhydride  of  the  latter. 

In  contradistinction  to  ergotinine,  ergotoxine  is  strongly  active 
physiologically,  producing  all  the  typical  effects  of  ergot.  It  is  con- 
tained in  most  commercial  specimens  of  ergotinine  and  also  in  Tanret's 
so-called  "amorphous  ergotinine." 

Discussion. 

Dr.  Bywaters  asked  whether  other  alkaloids  were  known  which 
passed  from  an  inactive  to  an  active  form  by  being  simply  hydrated, 
and  whether  the  fact  of  the  active  alkaloid  being  amorphous  and 
forming  a  colloidal  solution  did  not  indicate  that  it  was  rather 
polymerisation  instead  of  hydration  that  had  occurred. 

Dr.  Barger  stated  that  some  alkaloids  were  known  which  behaved 
similarly  to  those  mentioned  in  the  paper.  The  salts  of  both  alkaloids 
formed  colloidal  solutions  under  certain  conditions. 
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*22.  "  Influence  of  substitution  on  the  formation  of  diazoamines 
and  aminoazo-compounds.  Part  VI.  The  partially  methylated 
4  :  6- diamine -?n -xylenes."  By  Gilbert  Thomas  Morgan  and 
Frances  Mary  Gore  Micklethwait. 

In  examining  the  effect  of  substitution  on  the  formation  of  o-amino- 
azo-compound3  of  the  benzene  series,  the  authors  hive  methylated 
piogi'essively  4  :  6-diaaiiao-»i-xylene  and  have  studied  the  action  of 
diazonium  salts  on  the  products.  Methyl-i  :  Q-diamino-m-xylene  yields 
azo-derivatives  like  the  unmethylated  diamine  itself,  but  a,s-dimethyl- 
4 :  Q-diamino-m.-xylene  and  trimethylA :  6-dianiino-m-xi/lene  furnish  stable 
diazoamine.s  which  are  accompanied  only  by  traces  of  azo-compjunds. 

Discussion. 

The  President  congratulated  Dr.  Morgan  on  the  extreme  ingenuity 
of  the  method  by  which  he  had  effected  the  progressive  methylation  of 
these  substituted  7?ie<a-diamines.  He  asked  with  reference  to  the 
possible  formation  of  aminoazo-compounds  with  the  azo-  and  dimethyl- 
amino-groups  in  the  ortho-position  whether  the  action  of  the  usual 
transforming  agents  on  the  corresponding  diazoamines  had  been  tried, 
and  if  so  with  what  result. 

In  reply  to  Dr.  Cain's  suggestion  that  steric  hindrance  might  be 
the  cause  of  the  non-formation  of  azo-derivatives  from  teti-amethyl- 
4  : 6-diamino-7n-xylene,  Dr.  Moegan  preferred  to  take  the  view  that 
the  absence  of  a  labile  hydrogen  atom  attached  to  nitrogen  was  the 
inhibiting  factor.  The  non-formation  of  oriAoazo-derivatives  from 
tertiary  amines  was  a  general  rule  which  lield  both  in  the  benzene 
and  naphthalene  series,  whereas  the  phenomena  attributed  to  steric 
hindrance  in  one  of  these  series  were  frequently  not  manifested  in  the 
other. 

In  reply  to  the  President  he  stated  that  repeated  attempts  to 
transform  the  diazoamines  of  the  a«-dimethyl-  and  trimethyl-4  : 6- 
diamino-7/i-xylene8  had  not  led  to  the  isolation  of  definite  aminoazo- 
compounds. 

*2'3    "The  constitution  of  umbellulone.      Part  II.      The  reduction 
of  umbellulonic  acid."     By  Frank  Tutin. 

WhoM  uiiiWeliulunic  acid,  Cylfj^Oy,  obtain(?(l  hy  the  oxidation  of 
urnbullulotiu  ('J'raua.,  lUUG,  89,  1104),  i.s  reduced  by  means  of  sodium 
and  alcohul,  a  hydrojr.y-acid  having  the  formula  C^H^gOg  ia  produced. 
It  i«  evident  from  thin  fact  that  the  ring  contained  in   unibollulonic 
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acid  has  been  opened  by  the  addition  of  two  atoms  of  hydrogen,  and 
the  resulting  hydroxy-acid  must  therefore  be  a  chain  compound. 

This  hydroxy-acid  gives  a  lactone  (b,  p.  246 — 248°),  and  when 
oxidised  with  permanganate  in  presence  of  an  excess  of  alkali  yields 
acetic  and  isopropylsuccinic  acids. 

In  the  previous  communication  {loc.  cit.)  it  was  shown  that  um- 
bellulonic  acid  must  contain  either  a  methylpentamethylene  or  a 
dimethyltetramethylene  ring.  Only  two  keto-acids  containing  either 
of  these  rings  are  capable  of  giving  on  reduction  a  hydroxy-acid, 
which,  by  subsequent  oxidation,  would  yield  acetic  and  wopropylsuccinic 
acids,  namely,  those  possessing  the  following  formuhe  : 

I.  II. 

A  hydroxy-acid  which  would  yield  on  oxidation  acetic  and  /^opropyl- 
succinic  acids,  could  only  be  formed  from  one  of  the  above  keto-acids 
by  the  opening  of  the  ring  on  reduction  at  the  place  indicated  by  the 
dotted  line.  The  product  of  the  reduction  of  umbellulonic  acid  will 
therefore  be  ^-hydroxy-ai^ojyropyl-n-hexoic  acid, 

CH3-CH(OH)*CH2-CH,-CH-(C0.3H)-CH(CH3).^. 

Formula  II  represents  pinononic  acid,  and  it  has  previously  been 
shown  that  umbellulonic  acid  is  neither  identical  nor  stereoisomeric 
with  this  compound.  Umbellulonic  acid  must,  therefore,  be  correctly 
represented  by  formula  I. 

It  follows  from  this  that  the  correctness  of  the  formula  previously 
assigned  to  umbellulone  cannot  be  doubted. 


*24.  "The  reduction  of  hydroxylaminodihydroumbelluloneoxime.' 
By  Frank  Tutin. 

Hydroxylaminodihydroumbelluloneoxime  was  prepared  by  Power 
and  Lees  in  their  investigation  of  the  essential  oil  of  Umhdlularia 
Californica  (IVa^is.,  1904,  85,  636).  When  reduced  with  sodium  and 
alcohol  it  gives  a  base  (b.  p.  136 — 138°/50  mm.),  which  is  a  liquid 
soluble  in  water.  From  -the  results  obtained  by  the  analysis  of  the 
dihenzoate,  dihydrochloride,  and  dibenzoyl  derivative  of  this  base  it  is 
impossible  to  say  with  certainty  whether  it  has  the  formula  C^yHooN^ 
or  Cj(jH22N2,  although  it  is  most  probable  that  the  latter  is  correct. 
The  base  may  therefore  be  designated  aminotetrahydroumhellulylamine. 

Aminotetrahydroumhellulylamine  dihenzoate  crystallises  in  needles 
melting  at  212 — 213°;  thQ  dihydrochloride  also  forms  needles,  but  it 
is  infusible  at  305°.  Dihenzoylaminotetrahydroumbeflulylamine 
crystallises  in  prisms  or  in  leaflets,  which  melt  at  194°. 
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Although  evidence  was  obtained  of  the  presence  of  bases  which  are 
probably  stereoisomeric  with  aminotetrahydroumbellulylamine,  no 
derivative  of  them  could  be  isolated  in  a  state  of  purity. 

25.  "Studies  on  optically  active  carbimides.  Part  V.  The  aryl 
esters  and  the  amides  of  /'-menthylcarbamic  acid."  By  Robert 
Howson  Pickard  and  William  Oswald  Littlebury. 

A  continuation  of  the  investigation  of  derivatives  of  menthylamine 
(see  Proc,  1905,  21,  286).  Eleven  aryl  esters  and  eighteen  amides  of 
Z-menthylcarbamic  acid  were  described  and  the  rotations  of  these  when 
dissolved  in  chloroform  and  pyridine  compared.  Attention  was 
drawn  to  the  approximately  constant  molecular  rotation  given  by 
certain  derivatives  of  menthylamine  and  menthol. 

26.  *'  Some   constituents   of  natural  indigo.     Part  I." 
By  Arthur  George  Perkin  and  William  Popplewell  Bloxam. 

Indigo-brown,  an  impurity  of  natural  indigo,  is  best  isolated  by 
means  of  boiling  pyridine.  The  crude  product  contains,  in  addition  to 
small  quantities  of  indirubin  and  a  colourless  wax,  certain  brown 
amorphous  substances,  of  which  the  compound  (a),  C^j^HjgOgNo,  is 
present  in  by  far  the  largest  amount.  This  substance  is  insoluble  in 
all  the  usual  solvents  except  pyridine,  but  dissolves  in  alkali  hydroxide 
solutions,  and  is  readily  reduced  in  this  condition.  When  digested 
with  strong  aqueous  potassium  hydroxide  it  is  converted  into 
anthranilic  acid  and  an  amorphous,  brown  substance  of  uncertain 
composition.  Two  closely-allied  compounds  (6)  and  (c)  present  in  but 
small  amount  have  been  isolated,  the  former  of  which  is  soluble  in 
acetic  acid  and  insoluble  in  alcohol,  whereas  the  latter  dissolves  in 
alcohol.  These  substances,  to  which  the  respective  compositions 
C24H22O5N3  and  Ci(5Hj^04N2  ^^^  ascribed,  closely  resemble  in  general 
properties  the  compound  CjglljjOgNg,  and  from  them  also  anthranilic 
acid  was  obtained.  It  is  considered  po.ssible  that  these  brown  com- 
pounds are  derivatives  or  condensation  products  of  indoxyl,  which  are 
formed  from  indican  during  the  process  of  manufacture.  The  leaves 
of  the  Indigofvra  arrecla  and  J,  Sumatraiia  are  practically  devoid  of 
tannin  matter. 

27.  "  The  occurrence  of  isatin  in  some  samples  of  Java  indigo." 
By  Arthur  Oeorge  Perkin. 

During  the  examination  of  Hani[)les  of  Java  indigo  rich  in  indirubin, 
for  yellow  colouring  matter  {I'roc,  lUOi,  20,  172)  by  extraction  with 
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sodium  carbonate  solution  and  isolation  of  the  products  from  the 
neutralised  liquid  with  ether,  there  was  obtained  in  addition  to 
kampherol  a  small  amount  of  substance  crystallising  from  benzene  in 
orange  needles  melting  at  200°.  This  gave  the  thiophen  reaction  and 
was  found  to  consist  of  isatin.  The  quantity  present  was  exceedingly 
small,  and  in  many  other  samples  it  appeared  to  be  absent,  but  the 
point  is  interesting  as  it  indicates  that  the  formation  of  indirubin 
during  the  manufacture  of  natural  indigo  follows  the  well  known 
synthesis  of  Baeyer  (^er.,  1881,  14,  1745).  Indirubin  appears  to  be 
most  readily  formed  when  the  fermented  plant  extract  is  oxidised 
under  slightly  alkaline  conditions,  and  in  these  circumstances  the 
oxidation  of  a  portion  of  the  indoxyl  to  isatin  would  appear  to  be 
facilitated. 

28.  "The  absorption  spectra  of  benzoic   acid,   the  benzoates,  and 
benzamide."    By  Walter  Noel  Hartley  and  Edgar  Percy  Hedley. 

The  absorption  spectra  of  benzoic  acid  and  phthalic  acid  were 
photographed  by  Hartley  and  Huntington,  and  characteristic  bands 
were  found  in  both ;  those  of  the  former  being  situated  between  X  280 
and  \  270  with  a  continuous  absorption  beyond  \  255. 

In  a  paper  by  Baly  and  Collie  {Trans.,  1905,  87,  1332)  it  is  stated 
that  "  The  spectrum  of  benzoic  acid  has  been  observed  by  Hartley  and 
Huntington  {Phil.  Trans.,  1879,  170,  I,  257)  and  only  shows  general 
absorption  rather  strongly.  This  is  only  to  be  expected  from  the 
presence  of  the  ketonic  oxygen  in  the  y3-position." 

As  many  benzoyl  derivatives  show  absorption  bands  in  their  spectra, 
including  benzaldehyde,  it  was  considered  necessary  to  settle  this 
question  decisively. 

The  absorption  curves  of  benzoic  acid,  potassium  and  silver  benzoates, 
and  benzamide  have  been  drawn  from  the  photographs  of  the  spectra 
of  these  substances,  which  were  specially  prepared  and  were  of  great 
purity  and  finely  crystallised.  The  absorption  bands  of  the  different 
substances  are  all  obviously  related  to  the  bands  in  benzoic  acid,  and 
the  absorption  is  due  to  the  benzene  I'ing. 

29.  ''The  absorption    spectra  of   phthalic,   wophthalic,   and   tere- 

phthalic  acids,  phthalic   anhydride,  and  phthalimide."     By 
Walter  Noel  Hartley  and  Edgar  Percy  Hedley. 

Phthalic  acid  was  examined  by  Hartley  and  Huntington  {Fhil. 
Trans.,  1879,  170,  I,  257),  but  the  isomeric  acids  have  not  been 
investigated.  -The  sparing  solubility  of  terephthalic  acid  rendered  it 
necessary  for  its  examination  to  convert  it  into  the^dimethyl  ester  and 
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to  examine  salts  of  the  acid.  It  was  found  that  phthalic  anhydride, 
dissolved  in  cold  alcohol,  gave  no  absorption  band,  but  that  after 
warming  for  five  minutes  the  spectrum  showed  a  marked  extension, 
and  finally  a  strong  absorption  band  was  developed. 

Phthalimide  underwent  no  such  change ;  it  is  therefore  apparent 

that  the  group  p^/^NH  is  more  stable  than  pry^O. 

o-Phthalic  acid  gives  an  absorption  curve  of  the  character  that 
might  be  expected  from  a  comparison  with  that  of  benzoic  acid  and 
from  the  difference  in  constitution  between  the  two. 

isoPhthalic  acid  has  a  shallow  band  of  absorption  situated  in  the 
same  position  as  that  of  phthalic  acid,  but  it  is  much  less  persistent. 

Terephthalic  acid  being  insoluble,  its  dimethyl  ester  and  salts  were 
examined,  and  it  was  found  that  the  acid  has  no  band,  but  merely  an 
extension  at  or  near  where  a  band  might  be  expected. 

30.  "  aay-Trimethyl-  and  aayy-tetramethyl-tricarhallylic  acids  and 

aS-dimethylbutane-aySS-tricarboxylic      acid."       By     Herbert 
Henstock  and  Charles  Henry  Graham  Sprankling. 

In  a  former  communication  by  Bone  and  Sprankling,  a  method  was 
given  for  the  preparation  of  alkyl  tricarballylic  acids  in  alcoholic  solu- 
tion ;  in  the  case  of  the  acids  here  discussed,  the  method  has  been 
modified  and  toluene  was  used  instead  of  alcohol.  The  two  reactions, 
(1)  the  condensation  of  the  sodium  compound  of  )3-methylcyanosuccinic 
diethyl  ester  with  a-bromoisobutyric  ethyl  ester,  and  (2)  the  condensa- 
tion of  the  sodium  compound  of  ^/3-;iimethylcyanosuccinic  diethyl  ester 
with  a-bromopropionic  ester,  should  both  yield  products  from  which, 
on  hydrolysis,  aay-trimethyltricarballylic  acid  should  be  obtained.  It 
was  found,  however,  that  in  reaction  (1)  a8-dimethylbutane-a;88-tri- 
carboxylic  acid  is  produced ;  probably  hydrogen  bromide  is  first 
eliminated  from  a-bromotsobutyric  ester,  and  the  resulting  methyl- 
acrylic  ester  condenses  with  the  sodium  compound  of  /8-niethyl- 
cyanosuccinic  ester  as  follows :  CO.^EfCHMe-CNa(CN)*CO^Et  + 
CH.;CMe-C02Et  =  C02EfCHMe-C(CN)(C02Et)-CH2'CMeNa-CO.^Et. 
Reaction  (2)  yields  aay-trimethyltricarballylic  acid. 

The  condensation  of  /S^-dimethylsodiocyanosuccinic  diethyl  e^ter 
with  a-bromoj»obutyric  ester  furnishes  a  product  which,  on  hydro- 
lysis, yields  aayy-tetramethyltricarballylic  acid. 

31,  "  A    reaction    of   certain    colouring    matters    of   the    oxazine 

series."     By  Jocelyn  Field  Thorpe. 

Tho«e  colouring  .mattoiH  of  the  oxazine  .series  which  are  derivatives 
uf  phenoniiphthoxaziuo  containing  amino-  or  Hubstituted  auiino-groups 
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in  the  position  6  of  the  phenonaphthoxazine  ring,  are  readily  con- 
verted into  the  corresponding  phenonaphthoxazone  by  warming  on  the 
water-bath  in  the  presence  of  very  dilute  acids.  Thus  Nile-blue  A 
(3-diethylamino-6-aminophenonaphthoxazine  sulphate)  and  Nile-blue 
2B  (3  diethylamiao-6-benzylaminophenonaphthoxazine  chloride)  are 
converted  into  3-diethylaminophenonaphthoxazone,  melting  at  204°, 
whereasNewMethyleue-blueGG(3 : 6-tetramethyldiaminophenonaphth- 
oxazine  chloride)  and  New  Blue  B  (3-dimethylamino-6-dimethylamino- 
phenylaminophenonaphthoxazinechloride)areconvertedinto3-dimethyl- 
aminophenonaphthoxazone,  melting  at  244°  Also  those  compounds 
which  contain  no  substitutini^  group  in  the  position  6  in  the  pheno- 
naphthoxazine molecule  pass  on  warming  with  dilute  acids  into  the 
corresponding  oxazones  containing  the  oxygen  in  that  position.  Thus, 
Meldola's  blue  (3  dimethylauiinophenonaphthoxazine  chloride)  passes 
into  3-dimethylphenonaphthoxazone,  melting  at  244°,  identical  with  the 
compound  derived  from  New  Methylene-blue  GG  and  New  Blue  B. 

32.  "The    alkylation    of   (^fructose."      By    Thomas    Purdie    and 
David  McLaren  Paul. 

The  object  of  this  research  was  to  ascertain  if  ketoses  can  be  alkyl- 
ated by  the  methods  already  applied  to  aldoses,  and  to  study  the 
optical  activity  of  the  ketose  derivatives  thus  obtained.  Fischer's 
methylfructoside  was  methylated  by  means  of  methyl  iodide  and  silver 
oxide.  The  resultant  liquid,  which  had  the  composition  of  tetramethyl 
methylfructoside,  gave  on  hydrolysis  a  liquid  having  the  composition 
of  tetramethyl  fructose,  and  the  properties  of  a  reducing  sugar.  On 
realkylation,  both  by  the  silver  oxide  process  and  by  Fischer's  method, 
the  substance  yielded  fully  methylated  methylfructosides.  The 
rotatory  powers  of  the  series  of  compounds  were  abnormally  low 
compared  with  that  of  the  parent  sugar.  This  anomaly,  however,  was 
finally  explained  by  the  isolation  from  the  syrupy  ketose  of  crystalline 
tetramethyl-a- fructose  (m.  p.  98 — 99°),  which  showed  in  alcoholic  solu- 
tion [a]"2  -  94-2°  — >  -86-7°  After  fusion,  the  substance  exhibits 
mutarotation  in  the  opposite  sense,  owing  to  partial  transformation  of 
the  a-sugar  into  the  /3-form.  This  compound  gave  liquid  tetramethyl 
methylfructosides  of  high  rotatory  power.  Evidence  was  obtained 
that  the  low  rotatory  power  of  the  syrupy  ketose  was  probably  due  to 
the  presence  of  an  isomeric  dextrorotatory  hexose,  produced  by 
isomeric  change  during  the  preparation  of  Fischer's  methylfructoside. 
Evidence  was  also  adduced  for  the  existence  of  two  stereoisomeric 
fructosides  in  the  latter  substance. 
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33.     "  A  simple  apparatus,  with  stirrer,  for  treating  a  liquid  at  its 
boiling  point  with  two  or  more  gases. "     By  Norman  Leslie  Gebhard. 

Whilst  studying  the  action  of  certain  gases  on  liquids  at  their 
boiling  points,  the  apparatus  represented  in  the  figure  was  devised  and 
found  very  satisfactory. 

The  liquid  is  placed  in  an  Erlenmeyer  flask  A,  of  capacity  appropriate 


to  the  volume  of  liquid  undtn-  treatment.  The  rest  of  the  apparatus 
includeH  a  centrifugal  stirrer  in  the  liquid,  driven  by  a  water  turbine 
through  H  horizontal  pulley,  the  rod  C  carrying  the  stirrer  rotating  in 
an  outer  tube  JJ.  At  6',  I)  is  sealed  into  a  tube  £,  of  slightly  wider 
bore.  The  tube  A'  reaches  almost  to  the  stirrer  and  dips  well  below 
the  surface  of  the  licpiid.  The  ^'ases  enter  at  the  tubes  /?,  pass  along 
the  annular  space  between  D  and  /i',  as  indicated  by  the  arrows,  and 
encounter  the  liquid  at  //  just  above  the  stirrer.     The  upper  part  of  Ji! 
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is  surrounded  for  part  of  its  length  by  a  wider  tube  K  with  a  side 
tube  S,  through  which  the  vapour  of  the  boiling  liquid  passes  to  be 
condensed  in  the  reflux  condenser  L.  E  is  fitted  to  K  and  the  latter  to 
the  flask  by  means  of  suitable  corks.  The  apparatus  enables  a  liquid, 
in  vigorous  ebullition,  to  be  subjected  to  the  action  of  gases,  with 
constant  stirring,  and  can  be  constructed  without  difficulty  by  anyone 
with  a  moderate  knowledge  of  glass-blowing. 

34.  "Note  on  the  arsenates  of  lead  and  calcium." 
By  Spencer  Pickering. 

Crystallised  sodium  arsenate  of  commerce  consists  of  the  disodium 
salt,  generally  united  with  7,  but  sometimes  with  12,  molecules  of 
water  of  crystallisation.  In  either  case,  this  water  may  all  be  expelled 
at  100°,  and  decomposition  into  the  pyro-arsenate  commences  at  150°. 
The  preparations  dried  at  300°  in  accordance  with  the  Pharmacopoeia 
are,  therefore,  overheated.  With  lead  acetate,  all  co;nmercially  pure 
samples  give  a  precipitate  of  triplumbic  arsenate ;  but  with  lead 
nitrate,  the  precipitate  consists  of  the  diplumbic  salt,  mixed,  occasion- 
ally, with  a  certain  amount  of  the  tri-  or  mono-plumbic  arsenates. 
With  preparations  of  crude  sodium  arsenate,  the  amount  of  lead  salt 
required  for  precipitation  varies  considerably,  and  thei-e  is  an  indica- 
tion that  a  compound  of  the  di-  and  triplumbic  salts  may  sometimes 
be  formed. 

With  calcium  chloride  or  nitrate,  sodium  arsenate  forms  the  tri- 
calcium  arsenate ;  but,  when  thus  prepared,  it  is  not  very  insoluble,  and 
is,  therefore,  unsuitable  as  an  insecticide.  But  it  may  be  completely 
precipitated  by  calcium  hydroxide  j  and  thus  a  mixture  of  lime  and 
sodium  arsenate  may  be  used  as  a  substitute  for  lead  arsenate. 

36.    "  Camphor-;3  sulphinic  acid  and  camphorylsulphonium    bases." 
By  Samuel  Smiles  and  Thomas  Percy  Hilditch. 

Camphor-yS-sulphiiiic  acid  has  been  prepaied  by  the  reduction  with 
zinc  dust  of  the  chloride  of  Reychler's  camphorsulphonic  acid.  It  was 
further  shown  that  the  acid  Avhen  mixed  with  a  phenolic  ether  and  a 
dehydratingagent  behaves  in  a  similar  manner  to  the  aromatic  sulphinic 
acids  and  yields  the  camphoryl  sulphonium  bases.  The  sulphinic  acid 
and  those  sulphcmium  bases  which  have  been  prepared  exhibit  a  strong 
laevorotatory  power  in  distinction  from  the  dextrorotatory  sulphonic 
acid  from  which  they  were  obtained.  With  the  object  of  ascertaining 
whether  this  change  in  rotatory  power  is  due  to  any  alteration  in 
structure  of  the  camphor  complex,  the  sulphinic  acid  was  oxidised  and 
and  it  was  found  that  the  products  were  the  original  sulphonic  acid 
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and  (^-camphoryl-a-disulphone.  The  authors  conclude  that  the  above 
change  is  probably  caused  by  the  conversion  of  the  sulphur  from  the 
sexavalent  to  the  quadrivalent  state. 

36.  "The  condensation  of  salicylamide  with  aryl  aldehydes." 
By  Charles  Alexander  Keane  and  William  Walter  Scott  Nicholls. 

Benzaldehyde,  when  heated  with  salicylamide  in  presence  of  hydro- 
chloric acid  or  of  sodium  acetate,  condenses  to  form  a  cyclic  compound, 
in  the  production  of  which  one  molecular  proportion  of  the  amide 
reacts  with  one  of  the  aldehyde.  The  substance  gives  no  coloration 
with  ferric  chloride,  indicating  that  the  hydroxyl  group  of  the  salicyl- 
amide has  participated  in  the  condensation,  and  it  yields  an  acetyl 
derivative  which  is  decomposed  by  concentrated  sulphuric  acid  with 
the  formation  of  iV-acetylsalicylamide.  It  is  accordingly  regarded  as 
a  cyclic  compound  of  the  oxazine  group,  namely,  '2-pkenyl-l  :  S-benzo- 

CO'NH 
xazone,  GfJS.^<^        i  tt-t,,  ^   ^^  alternative  tautomeric    formula  is  of 

course    also  possible.     It  crystallises  from  alcohol  in    silky   needles 

which  melt  at  169°.     On  prolonged  boiling  with  water  it  is  gradually 

decomposed  into  its  constituents ;  this  decomposition   is  very  readily 

effected  by  alkalis,  less  readily  by  dilute  mineral  acids.     Heated  with 

aniline,  benzylideneauiline  and  salicylamide  are  formed.     The  acetyl 

derivative  crystallises  from  alcohol  in  slender  prisms  which  melt  at  88°. 

It  is  decomposed  into  its  constituents  by  heating^with  dilute  alkalis  or 

with  dilute  mineral   acids,  and  when  heated  with  aniline  forms  acet- 

anilide,  benzylideneaniline,  and  salicylamide. 

CO'NH 
2-^Methoxyphenyl-\  :  3-benzoxazone,     ^oH4<q_Xjt.q  tt  .qj^j  >    i^ 

prepared  by  the  condensation  of  salicylamide  with  anisaldehyde.  It 
melts  at  166 — 167°  and  forms  an  acetyl  derivative  which  melts  at  91°, 
and  resembles  the  corresponding  phenyl  compound  in  its  chemical 
behaviour. 

Jknzylidenehis-o-met/ioxybenzamide,  Cj.Hf/CII!(NH*CO'CgH4'OMe).2, 
prepared  by  the  condensation  of  o-inethoxybenzamide  with  benz- 
aldehyde, is  much  more  stable  towards  alkali  than  the  above  cyclic 
compoundH,  and  is  not  acetylated  by  heating  with  acetic  anhydride.  It 
crystallises  from  alcohol  in  fine  needles  meltin    at  156°. 

37.  "The  condensation  of   diethylmalonamide  with  aldehydes." 

By  Harry  Burrows  and  Charles  Alexander  Keane. 

Diethylmalonamide,  when  hcatod  with  benzaldehyde  in  presence  of 
hydrochlorio  acid,  condenses  similarly  to  salicylamide  (compare  Keane 
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and  Nicholls,  preceding  abstract)  to  form  a  cyclic  compound  of  the 
pyrimidine  group  ;  4  :  6-diketo-2-p/ienyl-5:5-diethi/l/iexahi/dropyrimidine, 

CHPh<^-|,jTT,p^^CEt2.   It  crystallises  in  prisms  which  melt  at  262°; 

it  is  stable  towards  dilute  mineral  acids,  but  is  decomposed  by  boiling 
with  sodium  hydroxide  solution.  Heated  with  acetic  anhydride  it 
forms  a  diacetyl  derivative  which  melts  at  147°  and  which  is  decomposed 
with  elimination  of  the  acetyl  groups  by  treatment  with  concentrated 
sulphuric  acid. 

The  corresponding  cinnamyl  compound  melts  at  241°  and  also  forms 
a  diacetyl  derivative  which  melts  at  125°. 

Chloral-diethylmalonamide,  CEt2(CO'NH2)2,CClg'CB[0,  is  prepared 
by  condensing  molecular  proportions  of  diethylmalonamide  and  chloral 
hydrate  with  hydrochloric  acid.  It  melts  at  178°  and  is  stable 
towards  boiling  water  or  hot  dilute  hydrochloric  acid. 


ANNIVERSARY  DINNER. 


It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metropole, 
at  6.30  for  7  o'clock,  on  Friday,  March  22nd,  1907  (the  day  fixed  for 
the  Annual  General  INIeeting). 

The  price  of  the  tickets  will  be  One  Guinea  each,  including  wine. 

All  applications  for  tickets  must  be  received  not  later  than  Friday, 
March  15th  next. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  required,  made  payable  to  **  Mr.  S.  E.  Carr  "  and  addressed 
to  the  Assistant  Secretary,  Chemical  Society,  Burlington  House,  W. 
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At  the  next  Ordinary  Meeting  on  Thursday,  February  21st,  1907, 
there  will  be  a  ballot  for  the  election  of  Fellows  and  the  following 
papers  will  be  communicated  : 

"  The  constitution  of  oxyazo-compounds."     By  W.  B.  Tuck. 

"  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  IX.  A  new  general  method  for  studying  intra- 
molecular change."     By  T.  S.  Patterson  and  A.  McMillan. 

"  The  reduction  products  of  o-  and  7?-dimethoxybenzoin."  By  J.  C. 
Irvine  and  A.  M.  Moodie. 

"  Replacement  of  halogens  by  hydroxyl.  I.  The  hydrolytic  decom- 
position of  hydrogen  and  sodium  monochloroacetates  by  water  and  by 
alkali,  and  the  influence  of  neutral  salts  on  the  reaction  velocities." 
By  G.  Senter. 

"  The  reaction  of  ammonium  salts  with  the  constituents  of  the  soil." 
By  A.  D.  Hall  and  C.  T.  Gimingham. 

"  Constituents  of  natural  indigo.  Part  II.  Indigo-yellow."  By 
A.  G.  Perkin. 
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CERTIFICATES  OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT   BALLOT. 


N,13. — The  names  of  those  who  sign  from  "General  Knowledge" 

are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  February  Slst,  1907. 

Allen,  Alfred  Frederick, 

35,  Purrett  Road,  Plumstead,  Woolwich,  S.E. 
Student.      Three   years*    training    in     Chem.    Lab.    of    University 
College,  London,  for  the  B.Sc.  Exam.  (Lond.).     Honours  in  Chemistry. 
B.Sc.  Hons.  1906. 

W.  Ramsay.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  Edward  C.  Cyril  Baly, 

Samuel  Smiles. 

Bagley,  George, 

Wellington,  New  Zealand. 
Chemist.     Works  manager  for  Young's  Chemical  Works,  Welling- 
ton, New  Zealand,  and  formerly  for  the   Metropolitan  Chemical  Co., 
Wellington,  N.  Zealand.     Joint  author  with  Professor  Easterfield  of 
paper  on   "The  Constitution  of  Abietic  Acid,"   Trans.,  1904. 
Thomas  H.  Eastertield.  P.  W.  Robertson. 

B  C.  Aston.  J.  S.  Maclaurin. 

Percy  B.  Phipton. 

Baker,  Frank,  B.Sc, 

St.  John's  School,  Eton. 
Research  Student  at  University  College.     Three  years  Student  in 
the  Chemical  Laboratory,  University  College,  London. 
William  Ramsay.  Samuel  Smiles. 

J.  Norman  Collie.  Edward  C.  Cyril  Baly, 

N.  T.  M.  Wilsmore. 
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Bassett,  Henry,  jun,, 

London  (26,  Belitha  Villas,  Barnsbury,  N.). 
Demonstrator  and  Assistant  Lecturer,  University  of  Liverpool. 
B.Sc.  (Lond.);  Ph.D.  (Munich);  D.  ^s  Sc.  (Nancy);  F.LC.  1851 
Exhibition  Scholar,  1903 — 1905.  Have  published  papers  alone  or  in 
conjunction  with  others  in  Trans.  Chem.  Soc. ;  Berichte ;  Bull.  Soc. 
Ghim. ;  Journal  de  chemie  physique,  &c. 

J.  Campbell  Brown.  F.  G.  Donnan. 

William  Ramsay.  A.  W.  Titherley. 

J.  Norman  Collie. 

Benton,  Frank  Stanley, 

"  Hurstead,"  Reigate. 
Assistant  to  John  Heron,  Esq.,  F.LC,  F.C.S.     Certificated  Student 
of  the  City  and  Guilds  Technical  College,  Finsbury. 

R,  Meldola.  John  Heron. 

John  Castell-Evans.  John  C.  Umney. 

David  Howard. 

Berry,  Leslie  Hamilton, 

"  Penshurst,"  Croham  Park  Avenue,  S.  Croydon. 
Lecturer  and  Demonstrator,   Chemical  Dept.,   Finsbury  Technical 
Coll.,        B.Sc.    (Hons.)    London.       Associate    of    the    Institute    of 
Chemistry. 

R.  Meldola.  Lester  Reed. 

John  Cag  tell -Evans.  Samuel  Smiles. 

Edward  W.  Bealey. 

Cart,  John  Trevor, 

4,  Siraonside  Terrace,  Heaton,  Newcastle-on-Tyne. 
Chemist.  B.Sc.  (Lond.);  A.I.C. ;  Pharmaceutical  Chemist.  Jacob 
Bell  Scholar,  1902 — 03.  Jun.  demonstrator  Practical  Chemistry  in 
Pharm.  Soc.  School,  1903 — 04,  and  demonstrator  in  Pharmaceutics, 
1904—05.  Chemist  with  Messrs.  Hopkin  and  Williams,  1905—06. 
Now  with  Messrs.  C.  A.  Parsons  <k  Co.,  Heaton  Works. 

Arthur  W.  Crossley.  W.  Palmer  Wynne. 

Herbert  Jackson.  Harold  Deane. 

0.  T.  Bennett. 
Ohrietie,  John, 

Eton  College,  Windsor. 
Schoolmaster.      B.A.,    Natural     Sciences     Tripos,    Pt.    I.,     1905. 
Studied  Chemistry  for  4  years  at  Cambridge. 

H.  J.  H.  Fenton.  H.  0.  Jones. 

W.  J.  Sell.  F.  W.  Dootson. 

F.  E.  E.  Lamplough. 
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Clough,  George  William, 

29,  Oseney  Crescent,  N.VV. 
Lecturer,  Birkbeck  College,  E.C.     B.Sc.  (Birm.).     Author  of  paper 
entitled     "Condensation    of     Benzophenone    Chloride    with    a-    and 
|8-Naphthols  "  {Trans.;  1906,  89,  771). 

Percy  F.I.Frankland.  Alex.  McKenzie. 

C.  F.  Baker.  Henry  Wren. 

G.  Druce  Lander. 
Cook,  Taylor, 

20,  Shiddridge  Street,  Parson's  Green,  S.W. 
Student  at  Royal  College  of    Science,  1903—06;   B.Sc,  A.R.C.S. 
At  present  engaged  in  teaching  at  the  Royal  College  of  Science. 
William  A.  Tildeu.  G.  T.  Morgan. 

M.  O.  Forster.  James  C.  Philip. 

H.  E.  Fierz. 

Dall,  Colin  Ernest, 

**  Maisonette,"  Maybury  Road,  Woking. 
Student.      Three    years   at    University    College,    London.     B.Sc, 
London,  1906.      Hons.  Chemistry. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

J.  Norman  Collie.  Samuel  Smiles. 

N.  T.-^M.  Wilsmore. 

Davidson,  Francis, 

Dover  Place,  Ashford,  Kent. 
Brewer  and  Maltster.    Well  up  in  General  and  Analytical  Chemistry, 
able  to  do  all  analyses  required  in  brewing  and  malting. 

A.  J.  Murphy.  B.   E.  R.  Newlands. 

Basil  P.  Wigan.  Arthur  R.  Ling. 

Basil  Wm.  Valentin.  Geo.  Patterson. 

Thomas  FitzGihhon. 

Denham,  William  Smith, 

2,  Kelvinside  Terrace  North,  Glasgow. 
Lecturer  in  Chemistry,  Glasgow  and   West  of  Scotland  Technical 
College.     Fellow  of  the  Institute  of  Chemistry  ;  B.Sc  (Lond.). 
G.  G.  Henderson.  T.  S.  Patterson. 

Thomas  Gray.  Charles  E.  Fawsitt. 

Alexander  Davidson,  jr. 

Dikshit,  Mohan  Nath  Kedarnath, 

21,  Burlington  Road,  Bayswater,  London,  W. 
Medical  Practitioner.     Graduate  of  the  Bombay  University  (Medical 
Faculty).      Lord    Reay    Lecturer,    Grant   Medical   College,    Bombay. 
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Tutor  in  Physiology  (Experimental  and  Chemical),  G.  M.  College, 
Bombay.  Veine  Analyser  to  the  Techno-cheiuical  Laboratory, 
Bombay. 

John  Muter.  Geo.  A.  Turner. 

A.  H.  M.  Muter.  James  W.  Epps. 

J.  H.  B.  Wigginton. 

Eastaugh,  Frederick  Alldis, 

Forty  Hill,  Enfield,  then  Sydney  University,  New  South  Wales. 
Metallurgist,  engaged  as  Teacher.  First  Class  Associateship  of  the 
Royal  School  of  Mines  in  Metallurgy.  First  Class  Inter.  B.Sc, 
London.  Formerly  assistant  to  Mr.  G.  T.  HoUoway,  Chemist  to  Edison 
Ore  Milling  Syndicate.  Demonstrator  at  R.  S.  M.,  and  appointed 
same  in  Assaying  and  Chemistry  at  Sydney  University. 

W.  Gowland.  William  A.  Tilden. 

S.  Herbert  Cox.  James  C.  Philip. 

G.  T.  Morgan. 
Parmer,  John  Edwin, 

"  Blelsoe,"  New  Road,  Mitcham  Junction. 
Analyst  to  the  Sewage  Farms  Committees.     Corporation  of  Croydon. 
Sixteen  years'  experience  of  Sewage  Purification,  over  eight  years  of 
which  in  the  above.     Member  of  the  Society  of  Chemical  Industry,  also 
Member  of  the  Royal  Sanitary  Institute. 

J.  Carter  Bell.  A.  W.  Cowburn. 

W.  J.  Dibdin.  James  Ashton. 

Frank  S'cuddei'. 
Powles,  George, 

28,  Weltje  Road,  Hammersmith,  W. 
Science   Master.      Assistant    Chemistry    Master,    Latymer     Upper 
School,  Hammersmith,  W.,  since  1902.     Intermediate  Science  (London 
Univ.),  Honours  in  Chemistry  ;   reading  in   Honours  Chemistry  for 
final  B.Sc. 

Frank  E.  Weston.  W.  H.  Ratcliffe. 

H.  R.  Ellis.  ('.  T.  Bennett. 

Geo.  W.  T.  llorrod. 

Foxell,  Edward  William  Lanchester, 
22,  Grand  Avenue,  Muswell  Hill,  N. 
Chemistry   Student,  University  College,    London.      Two   yeai's   at 
University    College,    London.      B.Sc.    (London).        I  demonstrator    in 
ChemJHtry,  Univ.  Coll.,  London. 

William  Hamsay.  Edwai'd  C.  Cyril  Baly. 

J.  Ncjrman  Collie.  N.  T.  M.  Wilsmore. 

Samuel  Smiles. 
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Fryer,  Percival  John, 

27,  Minster  Road,  Cricklewood,  N.W. 
Analytical  Chemist.     For  4|  years  Assistant  to  Mr.  A.  W.  Stokes, 
F.I.C.,  F.O.S.,  Public  Analyst.     For  last  2|  years,  Analytical  Chemist 
to  the  Chiswick  Soap  and  Polish  Co.,  W. 

Alf.  W.  Stokes.  Frank  E.  Weston. 

Cecil  Revis.  J.  L.  White. 

Henry  11.  Ellis, 

Gibson,  William  Howieson, 

48,  Lady  Margaret  Road,  Kentish  Town,  N.W. 
Research  Student  in  Chemistry.     Three  years  a  Student  at  Univer- 
sity College,  London.     Third  Class  Honours  in  Physics,  Intermediate 
Science,  London.     First  Class  Honours  in  Chemistry,  B.Sc.,  London, 
190G.     Demonstrator  at  Univer.sity  College,  London. 

William  Ramsay.  Samuel  Smiles. 

J.  Norman  Collie.  N.  T.  M.  Wilsmore. 

R.  W.  Gray. 
Godden,  William, 

Station  Road  (East),  Canterbury. 
Two  years  assisting  in  teaching  at  Simon  Langton  Schools,  Canter- 
bury.    Three   years  as   Student   at   the   Royal    College    of    Science. 
A.R.C.Sc. ;    B.Sc.  (Lond.);    First  Hours.     At  present  doing  Research 
work  at  the  Royal  College  of  Science. 

William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  Chapman  Jones. 

James  C.  Philip.  H.  E.  Fierz. 

Green,  William  Heber, 

The  University  of  Melbourne. 
Lecturer  and  Demonstrator  in  Chemistry.  B.Sc.  and  Dixson 
Scholar  in  March,  1808  ;  Kernot  Scholar  in  1899.  D.Sc.  in  April,  1905  ; 
Demonstrator  in  Chemical  Laboratory  since  April,  1898.  Papers  :  "The 
Oxidation  of  Cane-sugar  by  Aqueous  Solutions  of  Potassium  Permangan- 
ate," Proc.  Roy.  aS'oc.,  Victoria  (1899),  Vol.  XL,  "Notes  on  the  Iceland 
Star  Method  for  the  Standardization  of  Hydrochloric  Acid,"  Chem. 
New$  (1903),  87,  pp.  5—8. 

Orme  Masson.  Fred.  W.  Steel. 

Charles  Tilburn.  D.  Avery. 

Bertram  D.  Steele. 

Grieb,  Christopher  Maurice  Walter, 

33,  Torrington  Park,  North  Finchley,  London,  N. 
Research  Student  in   Chemistry.     Three   yeai-s   a   Student  in    the 
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Chemical  Laboratories  at  University  College,  London.  Second  Class 
Honours  in  Chemistry,  B.Sc.  (London),  1906.  Final  A.I.C.  in 
Mineral  Chemistry,  Jan.  1907  (at  first  entry). 

"William  Ramsay.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  R.  W.  Gray. 

Samuel  Smiles.  Edward  C.  Cyril  Baly. 

Higham,  Richard, 

133,  Mauldeth  Road,  Withington,  Manchester. 
Principal,  Plymouth  Grove  Municipal  Sch.,  Manchester.  First 
Class  Certifs.  Adv.  Theor.  and  Pract.  Chemistry  ;  Lecturer  for  ten  years 
in  Ely.  and  Adv.  Theor.  and  Pract.  Inorg.  Chem.  Attended 
Honours  Courses  in  above  subjects.  Special  Tutor  in  Chemistry  and 
Mathematics  for  Matric,  Inter.,  and  Final  Exams,  in  Science.  First 
Class  Trained  Certificated  Master,  &c. 

Alfred  Nixon.  John  Allan. 

R.  L.  Taylor.  Jas.  Grant. 

F.  S.  Sinnatt. 

Hooton,  William  Marrs, 

Repton,  Burton-on-Trent. 
Chemistry  Master,  Repton  School.  M.A.  (Oxon.,  1st  Class  Honours, 
Natural  Science).  Has  carried  on  research  work  under  Mr.  A.  G. 
Vernon  Harcourt  (on  Nitrogen  Peroxide)  and  under  Prof.  Campbell 
Brown  (on  Margaric  Acid).  M.Sc.  (L'pool  Univ.,  1st  Class  Honours, 
Chemistry).  Assoc.  Institute  of  Chemistry.  Late  Head  of  the  Science 
Dept.,  Middlesbrough  High  School  and  Technical  School,  1902 — 6. 
Chemistry  Master,  Repton  School. 

A.  Vernon  Harcourt.  J.  Campbell  Brown. 

A.  W.  Titherley.  W.  Collingwood  Williams. 

Andrea  Angel. 

Hoyten,  William  James, 

37,  Ravelstoke  Road,  Wimbledon  Park,  London,  S.W. 
Surgeon.  M.R.O.S.,  Eng. ;  F.R.C.P.,  Loud.;  F.R.G.S.,  F.Z.S. 
Medallist  and  Ist  Class  Certif.  Honours  Owen's  Coll.,  Practical 
ChemJKtry.  Serumtherapy  of  Carcinoma  (orig.  research),  British 
Med.  Jouiifial.  Action  of  the  Thyroid  Gland  (orig.  research),  Jirilish 
Med.  Jounud. 

E.  A.  Fii.snuclit.  Chaa.  Tuiiier. 

JoBeph  Gaskell.  Charles  Drey^fus. 

William  McCleary.  Errual  Jientz. 
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Hughes,  Francis  Townshend  Cunynghame, 
Calcutta  or  Bombay,  India. 
Major,  Indian  Army.    Qualified  in  Chemistry  and  Metallurgy  at  the 
Royal  College  of  Science,  and  in  Assaying  at  the  Royal  Mint  according 
to  regulations  laid  down  for  Indian  Assay  Dept.      At  present,  holds 
appointment  of  Dept.  Assay  Master,  Calcutta  Mint. 

William  A.  Tilden.  W.  H.  Merrett. 

G.  T.  Morgan.  Chajmian  Jones. 

G.  S.  Newth. 
Hussey,  Arthur  Vivian, 

"  Banthwaite,"   Belmont,  Sutton,  Surrey. 
Research  Student,  Central  Technical  College ;  Inter.  B.Sc.  (Lend.), 
Hons.  in  Chemistry  ;  A. C.G.I. 

Henry  E.  Armstrong.  William  A.  Davis. 

Gerald  T.  Moody.  William  Robertson. 

T.  Martin  Lowry.  Edward  Horton. 

Jackson,  Ernest  Wilfrid, 

65,  Douglas  Terrace,  Middlest-bro'. 
Analytical  Ciiemist.  Premium  pupil  with  J.  E.  Stead,  Esq.,  F.R.S., 
ikc,  1896 — 1900,  in  whose  laboratory  have  occupied  the  position  of 
chief  assistant  chemist  since  1900.  (Honours,  City  and  Guilds'  Exam., 
Iron  and  Steel.)  Teacher  of  Iron  and  Steel  Manufacture  in  Technical 
College. 

J.  E.  Stead.  E.  H.  Saniter. 

H.  Frankland.  J.  Archyll  Jones, 

C.  H.  Rid.sdale.  ./.  W.  Patterson. 

Jackson,  Victor  George, 

21,  Frankfurt  Road,  Herne  Hill,  S.E. 
Analytical  Ch-^mist.      Engage i  in  analytical  chemistry. 

H.  B.  Baker.  Frank  E.  King. 

A.  H.  Coote.  A.  Angel. 

James  Leicester. 

Jennings,  Sidney  James, 

367,  Queen's  Road,  New  Cross. 
Teacher.     Spent  three  years  (Sept.,  1901  to  Sept.,  1904)  in  Univer- 
sity   College,    [jondon    (Analytical),    Laboratory,   under   Sir    William 
Ramsay.     Passed  B.Sc.  (London)  in  1904.     (Chemistry  was  one  of  the 
subjects.) 

William  Ramsay.  N.  T.  M.  Wilsmor.*. 

Edward  C.  Cyril  Baly.  E.  Barrett. 

Francis  W,  Storey. 
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King,  Albert  Theodore, 

Church  Hill,  Horsell,  Woking. 
Student.    Three  years  at  University  College,  London  ;  B.Sc.  Lond. ; 
First  Class  Honours  in  Chemistry. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

J.  Norman  Collie.  Samuel  Smiles. 

IST.  T.  M.  Wilsmore. 

Lunan,  George, 

50,  Garscube  Terrace,  Murrayfield,  Edinburgh. 
Pharmaceutical  Chemist,  20,  Queensferry  St.,  Edinburgh.  Formerly 
Examiner  to  Pharmaceutical  Society  of  Great  Britain.  Papers  on 
following  subjects:  "Note  on  Commercial  Hypophosphorous  Acid," 
P.  J.,  vol.  xvii.,  fol.  773,  3rd  series,  1886-87;  "Hypophosphorous 
Acid,"  P.  J.,  vol.  xviii.,  fol.  872,  3rd  series,  1887-88  ;  "  Syrupus  Ferri 
Hypophosphites,"  P.  J.,  vol.  xviii.,  fol.  872,  3rd  series,  1887-88; 
"  Purity  of  Commercial  Samples  of  Dried  Sulphate  of  Iron,"  P.  J., 
vol.  xix.,  fol.  226,  3rd  series,  1888-89;  "  Tinctura  Quininse  Ammoniata," 
P.  J.,  vol.  xix.,  fol.  436,  3rd  series,  1888-90;  "  Granular  Effervescent 
Preparations,"  P.  J.  [4],  vol.  viii.,  p.  141,  1899;  "Glycerinum  Acidi 
Borici,"  P.J.  [4],  vol.  xviii.,  p.  7,  1904;  Report  on  "Effervescent 
Granules"  for  the  Pharmacopoeia  Committee  of  the  General  Medical 
Council,  P.  J.  [4],  vol.  xxiii,,  fol.  665  et.  seq.,  1906. 

Leonard  Dobbin.  Peter  MacEvvan. 

M.  Carteighe.  Alex  Crum  Brown. 

Walter  Hills.  Charles  A.  HUl. 


Martin,  Joseph, 

Coopers'  Company's  School,  Bow. 
Teacher   of    Chemistry,    Science    Department,   Coopers'   Company's 
School,  Bow.     Three  years  Student  in  Armstrong  College,  Newcastle. 
H.Sc.  degree  ( Durham  University)  in  Chemistry.  Assistant  in  Chemistry 
Department,  Coopers'  Company's  School,  Bow. 

P.  Phillips  Bedson.  S.  Hoare  Collins. 

F.  C  Garrett.  Harold  E.  Richardson. 

Clarence  Smith. 


Matthews,  Charles  Pask, 

G,  FortcKH  Road,  Jiondon,  N.VV. 
Hcionco  Master.   IJachelor  of  Science  Honours,  University  of  London. 
Works  Chemist,  Messrs.  Hopkin  it  Williams,  Hatton  Garden,  E.C. 
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Late  Assistant  Science  Master,  Technical  Science  and    Art  Schools, 
Tivex'ton,  Devon. 

A.  E.  Thomas.  Horace  Finnemore. 

John  C.  TJmney.  W.  H.  C.  Jemmett. 

W.  H.  Mills.  A.  E.  Dunstan. 

Murgatroyd,  Louis, 

1,  Carlton  Drive,  Heaton,  Bradford, 
Analytical  Chemist.  Practised  for  two  years  as  Analytical  Chemist 
(Siitcliffe  and  Murgatroyd).  Pupil  to  Dr.  Petraczek  (Analytical  and 
Consulting  Chemist,  Bradford)  for  two  years.  Student  for  two  years 
in  the  Chemistry  Department,  Yorkshire  College.  Studied  under 
Dr.  Hieppe  in  the  laboratories  of  Meister,  Lucius,  &  Briining, 
Hcechst,  a/M. 

C.  Rawson.  Joshua  Knowles. 

Ad.  Liebmann.  William  E,  Kay. 

Thorpe  Whitaker.  W.  H.  Pennington. 

William  G.  White. 

Oberlander,  Otto,  Ph.D., 

Chamber    of    Commerce    Buildings,    Oxford     Court,     Cannon 

Street,  E.C. 

Consulting    Chemist.      Student     at     Heidelberg     University    and 

Karlsruhe     (Polytechnicum).       Assistant      to      Professor      Noelting 

Miilhausen    (Alsatia).       Manufacturing     Chemist     in     Bury,     near 

Manchester. 

J.  C.  Cain.  Arthur  G.  Green. 

Ad.  Liebmann.  J.  Tcherniac. 

R.  W.  Sindall. 

Remfry,  Frederic  George  Percy,  B.A.  (Camb.),  D.Sc.  (Geneva), 
Suimymead,  Tenby,  S.  Wales. 
Research  Student  at  University  of  Manchester,  now  Chemist  in 
Research  Laboratory,  Messrs.  Burroughs,  Wellcome  &  Co.  Joint 
author  of  following  papers :  "  Formation  and  Reactions  of  Imino- 
compounds,"  Jour.  Chem.  Sac,  1904.  "  Uberfiinf  Quinaldinderivate," 
Ber.,  1905. 

Harold  B.  Dixon.  ,       J.  F.  Thorpe. 

W.  H.  Perkin,  jun.  H.  A.  D.  Jowett. 

Frank  Lee  Pyman. 

Robertson,  Robert, 

9,  SewardstonOiRoad,  Waltham  Abbey,  Essex. 
Research   Chemist.      M.A. ;    D.Sc.    of   St.   Andrew's     University. 
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Fellow  of  the  Institute  of  Chemistry.  In  charge  of  the  Laboratoi'y, 
Royal  Gunpowder  Factory.  Has  prosecuted  researches  in  explosives, 
of  which  are  published  :  "  On  the  Will  Test  for  Nitrocellulose," 
J.S.C.I.,  1902,  p.  819,  and  "On  Purifying  and  Stabilising  Guncotton," 
J.S.C.I.,  1906,  p.  624. 

Horatio  Ballantyne.  W.  Rintoul. 

W.  T.  Thomson.  Sydney  S.  Napper. 

William  Barbour. 


Salway,  Arthur  Henry, 

15,  Palmerston  Road,  Forest  Gate,  E. 
Research  Chemist.     Ph.D.  (Leipzig),  B.Sc.  (Lon.l.). 
Published  in  the  Transactions  of  the  Chemical  Society  a  conjoint  paper 
with  F.  S.  Kipping  on   "  The  Arrangement  in  Space  of  the  Groups 
Combined  with  the  Tervalent  Nitrogen  Atom." 

Frederick  B.  Power.  M.  Barrowcliff. 

A.  C.  0.  Hann.  Frank  Tutin. 

Harold  Rogerson. 

Schlienger,  Charles, 

Acadia  House,  273,  Camden  Road,  London,  N. 
Assistant  Lecturer.      Chemical  Department,   East  Ham  Technical 
College.     B.Sc.  (London).     Late  Demonstrator  in  the  Chemical  Dept., 
Birkbeck  College,  London,  E.C. 

A.  E.  Dunstan.  W.  H.  Barker. 

W.  T.  Clough.  Alex.  McKenzie. 

H.  Wren. 

Sewell,  "William  George, 

27,  Park  Road,  Wandsworth  Common,  S.W. 
Science  Teacher.     Bachelor  of  Science  (London).     I   have  studied 
Chemistry  for   15  years,  and  would   like  to   keep  in  touch  with  tlio 
latest  researches.     I  have   done   some    research,    and    am    about    to 
devote  the  whole  of  my  leisure  in  this  direction. 

A.  Oroeves.  H.  R.  Ellis. 

Frank  E.  Weston.  Xeon  E.  Walling. 

W.  11.  Ratcliffe. 


Shepheard,  Frederick  George, 

9,  Leinstor  Road,  liatlunines,  Co.  Dublin. 
ChemiKt.     B.Hi;.     First  Chis-?  Hononra  in  Cliomistry,  Univer.sity  of 
London.     Associate  of  the  Royal  College  of  Science,  London.  Engaged 
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in  research  in  the   laboratory  of    Messrs.    Guinness  and    Co.     Joint 
author  with  Prof.  Tilden  of  two  papers  in  the  Transactions. 
William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  James  C.  Philip. 

G.  S.  Newth. 
Smith,  Robert  Low, 

56,  Genesta  Road,  Plumstead,  S.E. 
Analytical  Chemist,     Training    in    Chemistry   at    King's  College, 
1902 — 04.     Now   occupying   position   as    chemist    of    Johnson    and 
Phillips'  Electrical  Engineering  and  Cable  Manufacturing  Works. 
W.  H.  Deering.  R.  J.  Redding. 

Oliver  Trigger.  H.  Russell  Pitt. 

J.  C.  Aylan. 

Templeton,  William  Sandilands,  M.A.,  B.Sc, 
Colombo,  Ceylon  (after  20th  October,  1906). 
Professor  of  Physics  at  the  Medical  and  Technical  Colleges,  Colombo, 
Ceylon  (recently  appointed).  Studied  Chemistry  at  Glasgow  Univer- 
sity under  Prof.  Ferguson  and  W.  R.  Lang,  at  Glasgow  and  West  of 
Scotland  Technical  College  under  Prof.  G.  G.  Henderson  and  M. 
Parker,  and  at  the  Royal  College  of  Science,  S.  Kensington,  under 
Prof.  Tilden  and  Dr.  M.  0.  Forster.  Was  a  teacher  of  Chemistry  for 
two  years  in  Allan  Glen's  School,  Glasgow.  Desires  to  keep  in  touch 
with  the  latest  developments  of  Chemical  Science  in  view  of  his  having 
occasionally  to  undertake  the  duties  of  the  Prof,  of  Chemistry  at 
Colombo. 

F.  E.  Matthews.  A.  Campion. 

John  Ferguson.  F.  W.  Harbord. 

M.  0.  Forster. 

Thomas,  Richard  Noel  Garrod, 
Balliol  College,  Oxford. 
Bachelor  of  Arts.     Demonstrator  in  Chemistry,  Balliol  Coll.,  Oxon. 
Part  author  of  a   paper   on   "  Spontaneous    Crystallisation "  (J.C.S., 
July,  1906). 

•  Harold  Hartley.  N.  V.  Sidgwick. 

D.  H.  Nagel.  A.  F.  Walden. 

W.  W.  Fisher. 
Toch,  Maximilian, 

261,  West  71  Street,  New  York  City. 
Chief  Chemist  and  member  of  firm  of  Toch  Brothers,  Colour  and 
Varnish   Mfrs.,    N.Y.       Graduate   and    Post    Graduate,    New   York 
University.      Graduate    Chemical    Department,     Cooper     Institute. 
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Author   of   "  Chemistry  of  Mixed  Paints,"    "  Permanent    Protection 
of  Iron  and  Steel,"  "  Composition  of  Paints  and  Raw  Materials,"  &c. 
Chas.  Baskerville.  Leo  F.  Guttmann. 

F.  P.  Venable.  Peter  T.  Austen. 
James  Lewis  Howe.  William  Ramsay. 

Chas.  H.  Herty. 

Twiney,  William  George, 

St.  Joseph's  College,  Colombo,  Ceylon. 
Science  Master.     B.Sc,  London  ;  Third  Class  Honours  Chemistry. 
Two   years   Science   Master,    Dorchester    Grammar    School.     Science 
Master,  St.  Joseph's  College,  Colombo. 

E.  K.  Hanson.  J.  W.  Dodgson. 

John  W.  Taylor.  J.  K.  H.  Inglis. 

A,  E.  Bellars. 

Watkins,  Charles  Rowlatt, 

Aldenham  School,  Elstree,  Herts. 
A  Science  Master  at  Aldenham,  now  Assistant  Collector  in  Imperial 
Customs  Service,  Madras,  India.     Formerly  Scholar  of  Emmanuel  Coll., 
Cambridge.     Natural  Science,  Tripos  I.  and  II. 

G.  D.  Liveing.  F.  W.  Dootson. 
Charles  T.  Heycock.                           T.  B.  Wood. 
W.  J.  Sell.                    •  H.  0.  Jones. 

Wight,  Robert  Burt, 

3,  Clarendon  Terrace,  Linthorpe  Road,  Middlesbrough. 
Teacher  of  Science.     M.A.,  Cantab  (Hons.,  Nat.  Sci.  Tripos),  Inter. 
B.Sc.  (Lond.).     Head  of  Science  Department,  Middlesbrough.     High 
School  and   Middlesbrough   Technical  Classes,  late   Head  of  Science 
Department,  Oldham  Hulme  Grammar  School. 

J.  E.  Stead.  //.  Frankland. 

J.  Archyll  Jones.  G.  H.  Ridsdale. 

J.  W.  Pattei'sou.  E.  H.  Saniter. 

Williame,  William  Henry, 

Government  Education  Department,  Hong  Kong. 

1903 — 5,  SuperviHor  Anglo-Chinese  Schools;  1905 — present,  Head- 
miiKter  Victoria  School  (Secondary  School  for  Boys).  Organizing 
Secretary  to  Govt,  for  Tech.  Instruction.  Student  :  three  years  loorg. 
Chem. ;  two  years  Organic  Chera.,  Municipal  Tech.  School,  Birmingliam. 
Board  of  Educ.  CeitifH.,  Ist  Lond.  Matric  (Chemistry).  Author  of 
"  Kxperiwonts  in  Hygiene,"  a  teocher'H  handbook  for  instruction  in 
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Tropical  Diseases  and  Sanitary  Science,  printed  and  published  by  the 
Hong  Kong  Government.  Asst.  Lee.  (1900 — 1),  Munic.  Tech.  Day 
School,  B'gham ;  two  years  Lecturer  in  Chemistry  and  Physics, 
Institute  of  Engineers,  Hong  Kong. 

Lionel  M.  Jones.  T.  Slater  Price. 

T.  Francis  Rutter.  Douglas  F.  TwUs. 

W.  A.  S.  Calder.  J.  A.  Harrison. 

Wolff,  Mark  Arthur, 

6,  Hanover  Terrace,  Holland  Park,  W. 
Assayer,  Analytical  Chemist,  and  Mining  Engineer.     For  two  years 
Chief  Assayer  and  Advising  Chemist  to  the  Wei-Hai-Wei  Gold  Mining 
Company  of  Shanghai,  China  (July,  1904 — September,  1906). 
W.  H.  Morrett.  J.  W.  Shepherd. 

E.  O.  Courtman.  G.  T.  Moi'gan. 

J.  C.  Philip. 
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Thursday,  February  21st,  1907,  at  8.30  p.m.,  Professor  R.  Meldola, 
F.R.S.,  President,  in  the  Chair. 

Messrs.  T.  S.  Patterson  and  E.  G.  Streimer  were  formally  admitted 
Fellows  of  the  Society. 

The  President  announced  that  the  Society  had  incurred  a  further 
loss  by  the  death  of  Professor  Henri  Moissan,  which  occurred  on 
February  20th,  in  Paris ;  the  late  Professor  Moissan  was  elected  an 
Honorary  and  Foreign  Fellow  Member  of  the  Society  on  January  20th, 
1898. 

On  behalf  of  the  Executive  Committee  of  the  Coal  Tar  Colour 
Jubilee  Celebration,  it  was  stated  by  the  Chairman,  Professor  R. 
Meldola,  that  the  Council  of  the  Society  had  that  afternoon  accepted 
the  marble  bust  of  Sir  William  Perkin,  which  was  to  be  placed  in  the 
rooms  of  the  Chemical  Society  according  to  the  decision  of  the  public 
meeting  at  which  the  celebration  was  inaugurated. 

It  was  further  stated  that  the  Council  had  received  and  acknow- 
ledged, in  the  name  of  the  Society,  an  important  addition  to  the 
Research  Fund  in  the  form  of  a  contribution  of  £1000  from  the 
Worshipful  Company  of  Goldsmiths. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

William  Robert  Ball,  B.Sc,  48,  Cambridge  Road,  Thornaby-on-Tees. 
Alexander  Thomas  Cameron,  M.A.,  B.Sc,  Burtonhill,  Malmesbury, 
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Geoffrey  Dodleeton  Hope,  B.Sc,  Ph.D,,  Heath  Heys,  Oxton. 

The  Hon.  Raymond  Egerton  Hubbard,  Addington  Manor,  Winslow. 

Herbert    Brooke   Perven    Humphries,    B.Sc,    117,    Avenell   Road, 

Highbury,  N. 
James   McConnan,    M.Sc,    Ph.D.,    Danehurst,    Greenbank   Drive, 

Liverpool. 
Pei'cy  Joseph  Rhodes,  Bridge  House,  Church. 
Sydney  William  Smith,  B.Sc,  76,  Norroy  Road,  Putney,  S.W. 
Nicholas  Tarr,  Lucton  School,  Herefordshire. 
William  Scott  Tebb,  M.A.,  M.D.,  Sandfield,  Putney  Heath  Lane, 

S.W. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council. 

As  President:  Sir  William  Ramsay,  K.C.B.,  F.R.S.  ;  vice,  Prof. 
R.  Meldola,  F.R.S. 

As  Foreign  Secretary :  Dr.  Horace  T.  Brown,  F.R.S.  ;  vice,  Sir 
W.  Ramsay. 

As  Vice-Presidents :  Prof.  J.  J.  Dobbie,  F.R.S.,  and  Sir  Alexander 
Pedler,  F.R.S. ;  vice,  Dr.  H.  T.  Brown,  F.R.S.,  and  Prof.  H.  B.  Dixon, 
F.R.S. 

As  Ordinary  Members  of  Council :  Mr.  G.  T.  Beilby,  Dr.  W.  R. 
Hodgkinson,  Mr.  E.  Grant  Hooper,  and  Dr.  H.  R.  Le  Sueur  ;  vice, 
Prof.  W.  Gowland,  Mr.  A.  D.  Hall,  Dr.  A.  Lapworth,  and  Mr.  J.  E. 
Marsh,  F.R.S. 

Mr.  E.  Grant  Hooper,  Dr.  H.  F.  Morley,  and  Dr.  H.  R.  Le  Sueur 
were  elected  Auditors  to  audit  the  Society's  accounts. 


A  ballot  for  the  election  of  Fellows  was  held,  and  the  following 
were  declared  duly  elected : 


Alfred  Frederick  Allen    B.Sc' 

George  Bagloy. 

Frank  Baker,  B.Sc. 

Henry  Bassett,  jun.,  B.Sc,  Ph.D. 

Frank  Stanley  lienton. 

Leslie  Haniiltou  Berry,  B.Sc. 

Jolin  Trevor  Cart,  B.Sc 

John  Chrititie,  B.A. 

George  William  Clough,  B.Sc. 

Taylor  Cook. 

Colin  Erneut  Dull,  B.Sc 

FrancU  DavidNon. 

William  Smith  Denhatn,  B.Sc. 


Mohan  Nath  Ktdaruath  Diksliit. 

Frederick  AUdis  Kastaugh. 

John  Edwiu  Farmer. 

George  Fowles. 

Edward  William  Lanchester  Foxell, 

B.Sc 
Pcroival  John  Fryer. 
William  Howicson  Gibson,  B.Sc 
William  Oodden,  B.Sc 
William  Heber  Green,  D.Sc 
ChriMtoiihcr  Maurice  Walter  Gricb, 

B.Sc 
Uichard  Higham. 


Ob 


William  Marr.s  Hooton,  M.  A. ,  U:Sc. 
William  James  Hoy  ten,  M.R.C.S. 

F.R.C.P. 
Francis    Townsliend    CunyDghame 

Hughes. 
Aithur  Vivian  Hussey. 
Erucst  Wilfrid  Jackson. 
Victor  George  Jackson. 
Sidney  Janus  Jennings,  B.Sc. 
Albert  Theodore  King,  B.Sc. 
George  Lunan. 
Joseph  Martin,  B.Sc. 
diaries  Pask  Matthews,  B.Sc. 
Louis  Murgatroyd. 
Otto  Oberlander,  Ph.D. 
Frederic     George     Percy     Remfry, 

B.A.,  D.Sc. 


Robert  Robertson,  M.A  ,  D.Sc. 
Arthur    Henry      Salway,      Ph.D., 

B.Sc. 
Charles  Schlienger,  B.Sc. 
William  George  Sewell,  B.Sc. 
Frederick  George  Shepheard,  B.Sc. 
Robert  Low  Smith. 
William     Saudilaiids      Ternpleton, 

M.A.,  B.Sc. 
Richard  Noel  Garrod  Thanias,  B.A. 
Maximilian  Tech. 
William  George  Twiney,  B.Sc. 
Charles  Rowlatt  Watkins,  B.A. 
Robert  Burt  Wight,  M.A.,  B.Sc. 
William  Henry  Williams. 
Mark  Arthur  Wolff. 


The  Council  has  ordered  the  following  report  to  be  printed  in  the 
Proceedings  of  the  Society  : 


RECOMMENDATIONS     A.S    TO    THE    NOMENCLATURE 
OF   THE    PROTEINS. 


It  is  well  known  that  much  confusion  arises  at  the  present  time 
from  the  lack  of  any  understanding,  either  here  or  abroad,  as  to  the 
exact  sense  in  which  the  various  names  applied  to  proteins  (Protein- 
stoffe,  Eiweisskorper,  Albuminoids)  and  their  derivatives  shall  be 
used.  No  little  difficulty  is  created  by  the  use  of  a  term  in  different 
senses,  as  well  as  ambiguity  of  meaning  in  some  cases.  It  appeared 
desirable,  therefore,  to  lay  down  rules  for  the  guidance  of  students 
and  workers,  at  all  events  in  this  country,  vrhich  would  tend  to 
promote  some  degree  of  uniformity  of  usage.  It  was  obviously  desir- 
able to  retain  existing  terms  as  far  as  possible,  especially  as  it  was 
clear  that  the  time  is  not  yet  come  to  coin  strictly  systematic  names 
and  that  only  provisional  recommendations  are  desirable  in  the 
existing  state  of  knowledge. 

The  following  report  is  the  outcome  of  a  prolonged  considera- 
tion of  the  subject  by  a  number  of  chemists  and  physiologists.  The 
original  Committee  was  called  into  being  by  the  Physiological 
Society;  its  members  were  nominated  by  the  two  societies.  The 
report  of  the  Committee  was  subjected  to  criticism,  both  by  the 
Physiological  Society  and  by  the  Publication  Committee  of  the 
Chemical  Society.  At  the  instance  of  the  latter  body  a  number  of 
chemists  specially  interested  in  the  subject  then  took  the  matter 
into  consideration  in  conjunction  with  a  few  representatives  of  the 
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Physiological  Society;  finally,  a  draft  report  embodying  the  conclu- 
sions arrived  at  was  prepared  by  Drs.  Halliburton  and  Hopkins, 
which  was  considered  and  amended  at  a  meeting  of  the  Publication 
Committee  of  the  Chemical  Society,  at  which  the  physiologists  were 
present. 

RECOMMENDATIONS. 

I.  The  word  Proteid — which  is  used  in  different  senses  in  this 
country  and  in  Germany — should  be  abolished. 

II.  The  word  Protein  is  recommended  as  the  general  name  of  the 
whole  group  of  substances  under  consideration.  It  is  at  present  so 
used  both  in  America  and  Germany,  It  admits  readily  of  the  use 
of  such  derived  words  as  protease  and  proteose.  If  used  at  all,  the 
term  Albuminoid  should  be  regarded  as  a  synonym  of  protein. 

III.  The  sub-classes  should  be  as  follows :  — 

1.  Protamines.  These  are  simple  members  of  the  group.  They 
are  exemplified  by  substances  like  salmine  and  sturine  which  have 
been  separated  from  fish-sperm. 

2.  Histones.  These  are  more  complex  substances:  this  and  the 
previous  class  probably  pass  gradually  into  one  another.  The  class 
is  exemplified  by  the  histones  separated  by  Kossel  from  blood  cor- 
puscles; precipitability  by  ammonia  is  one  of  their  distinguishing 
features. 

3.  Albumins.  These  are  proteins  of  which  egg-albumin  and 
serum-albumin  may  be  taken  as  typical  examples. 

4.  Globulins.  These  are  proteins  which  differ  from  the  albumins 
in  solubility;  they  are  more  readily  "  salted  out  "  of  solution  than 
the  albumins.  They  ai'e  exemplified  by  serum-globulin  and  fibrino- 
gen. The  class  should  also  include  certain  derivatives  of  globulins 
such  as  fibrin  and  myosin. 

N.B. — The  carbohydrate  radicle  separable  in  small  quantities 
from  many  members  of  Classes  3  and  4  is  probably  not  to  be  con- 
sidered as  a  prosthetic  group,  as  it  is  in  the  gluco-proteins  (see 
below). 

N.B. — It  appeared  advisable,  especially  from  the  teachers'  stand- 
point, to  introduce  a  general  term  to  include  proteins  coagulable  by 
heat  (Classes  3  and  4) ;  but  a  term  likely  to  meet  with  general 
acceptance  has  not  yet  been  suggested. 

5.  Sclero-proteins.     This  new  word  takes  the  place  of  the  word 
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albuminoid  in  the  limited  sense  in  which  the  majority  of  physiolo- 
gists have  been  accustomed  to  use  it.  It  includes  such  substances 
as  gelatin  and  keratin ;  the  prefix  indicates  the  skeletal  origin  and 
often  insoluble  nature  of  its  members. 

6.  Phospho-proteins.  This  class  includes  such  substances  aa 
vitellin  and  caseinogen  with  its  derivative  casein.  The  prefix  nucleo- 
frequently  used  in  relation  to  this  class  is  incorrect  and  mis- 
leading. 

7.  Conjugated  proteins.  These  are  substances  in  which  the 
protein  molecule  is  united  to  a  "  prosthetic  group.  "  The  principal 
subdivisions  are :  — 

a.  Nucleo-proteins. 

b.  Gluco-proteins  {e.y.,  mucin). 

c.  Chromo-proteins   {e.g.,  haemoglobin). 

8.  Derivatives  of  Proteins.  Of  these  the  products  of  protein- 
hydrolysis  (a  term  preferable  to  proteolysis  *)  are  those  which  require 
special  attention.     These  should  be  classified  as  follows  :  — 

a.  Meta-proteins.  This  term  is  suggested  in  place  of  albuminate 
(acid-albumin,  alkali-albumin),  which  is  objectionable  because  (1) 
these  products  are  obta'inable  from  both  albumins  and  globulins, 
also  (2)  because  the  termination  ate  implies  a  salt. 

h.  Proteoses.  This  terra  includes  albumose,  globulose,  gelatose, 
(tc.  The  subdivision  of  these  into  pi'oto-,  hetero-,  deutero-proteoses, 
6ic.,  and  the  various  modifications  of  Kiihne's  original  classification 
have  been  considered ;  the  whole  subject  is,  however,  at  present  too 
unsettled  for  any  final  nomenclature  of  these  subdivisions  to  be 
proposed. 

c.  Peptones.  This  term  should  be  restricted  to  the  further  pro- 
ducts of  hydrolysis  which  differ  from  the  proteoses  inasmuch  as 
they  cannot  be  salted  out  from  solution  and  usually  resemble  them 
in  giving  the  biuret  test. 

N.B. — It  has  been  pointed  out  that  certain  vegetable  products 
hitherto  regarded  as  peptones  do  not  give  the  .biuret  test.  It 
does  not  appear  possible  to  bring  such  exceptional  substances  into 
any  general  classification  at  present.     The  same  difficulty  in  classify- 

*  Althouj^h  mindful  of  the  unfortunate  fact  that  terms  such  as  proteolysis  fail  to 
convoy  a  meaning  in  harmony  with  that  whicli  is  conveyed  by  the  tertns  electrolysis 
and  hydrolysis  (on  which  they  avo  moulded)  of  decomposition  by,  the  Committee 
have  not  ventured  to  deal  with  the  diSiculty  ;  they  recognise,  however,  that  the 
piactice  is  one  to  be  obviated,  if  possible  (compare  Armstrong,  Proc.  Roy.  Hoc,  1904, 
73,  500). 
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ing  arises  in  connexion  with  certain  other  vegetable  proteins;  for 
instance,  those  -which  like  gliadin  are  soluble  in  alcohol. 

d.  Polypeptides.  The  majority  of  the  polypeptides  are  synthetical 
substances.  Some,  however,  have  been  separated  from  the  products 
of  protein-hydrolysis  and  it  is  therefore  advisable  to  include  them 
in  the  present  classification.  They  are  products  of  cleavage  beyond 
the  peptone  stage  and  consist  of  two  or  more  amino-acids  in  associa- 
tion ;  the  majority  of  those  hitherto  prepared  do  not  give  the  biuret 
test. 

IV.  The  term  caseinogen  should  be  used  for  the  principal  protein 
in  milk  and  casein  for  its  derivative  which  is  the  result  of  the 
action  of  rennet. 

V.  The  two  principal  proteins  of  the  muscle  plasma  should  be 
termed  paramyosinogen  and  myosinogen;  the  term  soluble  myosin 
should  take  the  place  of  v.  Flirth's  soluble  myogen-fibrin ;  the  term 
myosin  should  be  restricted  to  the  final  product  formed  during  rigor 
mortis. 

Of  the  following  papers,  those  marked  *  were  read  : 

*38.  "  The  constitution  of  hydroxyazo-compounds." 
By  William  Bradshaw  Tuck. 

Several  workers  have  proved  that  the  ethers  of  all  hydroxyazo- 
compounds  and  the  benzoyl  derivatives  of  the  p-com pounds  possess  the 
azo-striicture,  but  that  the  benzoyl-o-hydroxyazo-compounds  h.ave  the 
quinone-hydrazone  configuration. 

Chemical  methods,  however,  have  failed  to  produce  a  unanimous 
opinion  with  regard  to  the  constitution  of  the  free  hydroxy-compounds. 

As  the  absorption  spectrum  for  azobenzene  has  been  shown  to  be 
very  different  from  that  characteristic  of  qui  nones,  several  of  the 
hydroxyazo-compounds  were  examined  spectrographically. 

The  absorption  spectra  of  the  p-hydroxy -compounds  agree  extremely 
clo.sely  with  th^se  of  their  derivatives;  further,  hydrochloric  acid 
produces  the  same  very  characteristic  change  in  the  spectra  of  the 
phenolic  substances  and  their  ethyl  ethers.  This  proves  that  the  con- 
stitution in  the  two  cases  is  similar,  that  i.s,  the  free  liydioxy-com- 
pounds  are  in  the  azo-form.  The  ethers  of  o-compounds  also  agree 
with  the  //-compounds,  but  the  benzoyl  derivatives  are  similar  to 
benzo<|uiiioncbenzoyl2)henylhydrazono.  The  absor[)ti()n  hpeclra  of  all 
the  azo-derivatives  examined  confirm  the  hypothesis  previously  put 
forward  for  tlie  colour  of  azobenzene  {Trans.,  li)06,  89,  982). 
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Discussion. 


Dr.  Hewitt  agreed  with  Mr.  Tuck  that  in  the  case  of  the  />-hydr- 
oxyazo-compounds,  the  free  substances,  their  ethers  and  esters  were  all 
of  the  azo-phenolic  type,  but  was  uncertain  whether  a  solution  of  these 
substances  in  concentrated  hydrochloric  acid  really  contained  much 
hydrochloride,  since  the  bases  being  very  weak,  must  have  suffered 
considerable  hydrolytic  dissociation. 

The  contention  that  the  o-hydroxyazo-compounds  and  their  benzoyl 
derivatives  corresponded  to  quinone-hydrazones  was  based  apparently 
on  the  observation  of  Goldsclimidt  and  Brubacher  that  acyl  anilides 
result  on  complete  reduction  of  the  acyl  derivatives  of  benzeneazo-/)- 
cresol.  This  might,  however,  be  equally  well  the  result  of  a  se.-ondary 
reaction,  since  esters  and  primary  amines  normally  react  to  give 
alcohols  or  phenols  and  acid  amides.  Against  these  equivocal  results 
must  be  placed  the  positive  evidence  that  on  substitution  these  com- 
pounds behave  as  azophenols  whether  they  belong  to  the  para-  or  ortho- 
series. 

The  only  other  physical  method  hitherto  adopted  in  the  case  of  the 
hydroxyazo-compounds  has  been  the  application  of  cryoscopic  determina- 
tions in  non-hydroxylic  solvents  by  Auwers  and  Orton,  whose  results 
indicate  that  the  pira-com pounds  are  azophenols  and  give  no  positive 
lesult  for  the. ortho-substances. 

Goldschmidt  himself  abandoned  the  idea  that  the  o-hydroxyazo-com- 
pounds were  quinone-hydrazones,  and  his  observation  that  theacylated 
compounds  of  both  series  reduce  to  hydrazo-comjKJunds  which  are 
insoluble  in  alkali  distinctly  points  to  acylation,  with  respect  to  oxygen, 
having  taken  place. 

Dr.  LowKY  said  that  Oddo's  theory  of  "  mesohydry "  to  which 
the  author  had  referred  was  in  many  respects  a  reversion  to  Laar's 
theory  of  "  tautomerism,"  since  it  postulated  that  a  mobile  hydrogen 
atom  might  be  equally  attached  to  oxygen  and  to  nitrogen  or  carbon. 
If  the  hydrogen  atom  was  capable  under  any  conditions  of  settling  in 
either  of  the  alternative  positions  the  phenomenon  was  not  one  of 
tautomerism,  but  a  mere  case  of  labile  isomerism,  which  might 
become  dynamic  when  the  comjMjund  was  liquefied  with  or  without  the 
addition  of  a  catalyst.  The  separation  of  a  single  isomeride  was  a 
normal  result  of  crystallisation,  and,  so  far  as  he  was  aware,  no 
genuine  case  of  mesohydry  or  of  tautomerism  had  yet  been  estab- 
lished. It  was  doubtful  whether  the  hydrazo-compounds  would  prove 
to  be  an  exception,  although  the  possibility  remained  open  that  the 
crystals  might,  in  certain  cases,  be  isomorphous  mixtures  of  two  or 
more  isomerides. 
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*39.  "  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  IX.  A  new  general  method  for  studying 
intramolecular  change."  By  Thomas  Stewart  Patterson  and 
Andrew  McMillan. 

The  influence  of  benzanitaldoxime  as  a  solvent  on  the  rotation  of 
ethyl  tartrate  was  found  to  be  vexy  remarkable.  A  method  of  study- 
ing intramolecular  change  was  described  which  had  been  applied  in 
the  cases  of  benzaldoxime,  anisaldoxime,  and  ethyl  phenylformyl- 
acetate. 


*40.  "Displacement  of  halogens  by  hydroxyl.  I.  The  hydrolytic 
decomposition  of  hydrogen  and  sodium  monochloroacetates  by 
water  and  by  alkali,  and  the  influence  of  neutral  salts  on  the 
reaction  velocities."     By  George  Senter. 

•  B^  varying  the  initial  concentration  within  fairly  wide  limits,  it 
was  shown  that  the  hydrolytic  decomposition  of  monochloroacetic 
acid  by  hot  water  according  to  the  equation  CH2C1*C02H  +  H^0  = 
OH'CHo'COgH  +  HCl  is  strictly  unimolecular  up  to  iV/2  solution;  the 
reaction  velocity  is  somewhat  retarded  by  hydrochloric  acid,  but  is  not 
affected  by  sodium  chloride.  The  conclusion  is  drawn  that  water 
and  the  undissociated  acid  are  the  reacting  substances ;  if  an  inter- 
mediate compound  is  formed,  it  is  the  rate  at  which  it  breaks  down 
into  glycollic  and  hydrochloric  acids  which  is  measured. 

The  decomposition  of  sodium  •'chloroacetate  by  water  is  strictly 
unimolecular  in  dilute  solution,  but  in  solutions  more  than  O'l  molar, 
the  velocity  increases  more  rapidly  than  the  concentration.  The 
reaction  is  retarded  by  neutral  salts.  Potassium  and  barium  chloro- 
acetates  undergo  decomposition  at  the  same  rate  as  the  sodium  salt. 

The  interaction  of  sodium  chloroacetate  and  N/IO  sodium  hydroxide, 
according  to  the  equation  CH.^Cl-CO.,,Na-i-NaOH  =:0H:-CH./C02Na  + 
NaCl,  proceeds  only  about  ten  times  more  rapidly  than  the  corre- 
sponding change  in  aqueous  solution  under  etiuivalent  conditions.  The 
reaction  velocity  in  the  presence  of  alkali  is  accelerated,  and  to  the 
Bame  extent,  by  such  neutral  salts  as  sodium  chloride,  sulphate,  and 
nitrate  in  etjuivalent  solution. 

On  tlje  basis  of  these  results  and  of  the  previous  observations  of 
ArrheniuH,  the  hyijothesis  put  forward  by  K.  J.  Caldwell  {Proc.  Roy. 
Soo.,  1906,  A,  78,  272),  according  to  which  the  accelerating  influence  of 
neutral  salts  on  reactions  in  which  acids  (and  alkalis)  exert  a  catalytic 
action  ih  owcrilicd  to  the  withdrawal  of  water  by  the  salt  and  conso- 
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quent  concentration  of  the  reacting  substances,  was  criticised.  It  is 
considered  tliat  the  effect  in  question  is  due  to  the  action  of  the  ions 
of  the  salt  on  H'  and  OH'  ions. 

Discussion. 

Dr.  Senter,  replj'ing  to  Dr.  E.  F.  Armstrong,  said  tliat  in  his 
experiments,  as  in  those  of  Arrhenius  quoted  in  the  paper,  the  ratio 
of  alkali  and  acid  respectively  to  water  was  constant,  except  for  the 
slight  differences  in  the  amounts  of  water  displaced  by  ec^uivalent 
quantities  of  the  neutral  salts  employed ;  that  these  differences  did 
not  amount  to  more  than  about  1  per  cent,  of  the  total  volume,  and 
were  therefore  negligible  in  comparison  with  the  magnitude  of  the 
neutral  salt  effect.  Moreover,  it  did  not  seem  quite  justifiable  to 
conclude  from  the  results  of  experiments  with  sucrose,  the  solution 
volume  of  which  is  large  and  remains  unaltered  on  dilution,  that 
solutions  for  comparison  should  in  all  cases  be  prepared  by  adding  a 
definite  weight  of  the  solute  to  a  definite  weight  or  volume  of  the 
solvent  (H,  E.  Armstrong,  Proc.  Roy.  Soc,  1906,  78,  A,  264) ;  in  parti- 
cular, salts  which  in  certain  dilutions  have  a  negative  solution  volume 
seem  to  present  difficulties  from  this  point  of  view. 

*41.  "The  interaction  of  ammonium  salts  and  the  constituents  of  the 
soil."    By  Alfred  Daniel  Hall  and  Conrad  Theodore  Gimingham. 

As  it  has  been  observed  that  an  acid  reaction  develops  in  soil  which 
has  been  repeatedly  manured  with  ammonium  salts,  the  authors  have 
re-examined  the  action  of  ammonium  salts  on  the  chief  constituents 
of  soil.  Solutions  of  various  strengths,  N  to  Nj  100,  of  ammonium 
sulphate,  chloride,  or  other  salt  were  shaken  for  twenty -four  hours  with 
silica,  clay,  calcium  carbonate,  and  humus  respectively,  and  the  com- 
position of  the  resulting  solution  was  determined. 

With  silica,  there  is  no  action.  With  clay,  a  double  decomposition 
takes  place  between  the  ammonium  salt  and  zeolitic  bodies  in  the  clay, 
ammonium  being  withdrawn  from  solution  and  replaced  by  equivalent 
quantities  of  calcium,  magnesium,  and  potassium.  With  varying 
strengths  the  reaction  can  be  represented  by  the  equation 

(Ammonium  withdrawn  from  solution)2 
Ammonium  remaining  in  solution        ~     ' 

as  long  as  the  clay  is  in  excess.  If  the  clay  is  not  in  excess,  it  can 
only  take  up  a  fixed  amount  of  ammonium  whatever  the  strength  of 
the  solution.  No  acid  reaction  is  produced,  and  there  is  no  adsorption 
of  the  salt  as  a  whole. 
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With  calcium  carbonate,  the  reaction  does  not  proceed  far,  and  the 
extent  may  be  represented  by  an  equation  of  similar  form.  With 
natural  humus  from  various  sources,  the  reaction  is  similar  to  that 
with  clay;  other  bases,  chiefly  calcium,  are  displaced  by  ammonium  ; 
there  is  no  development  of  acidity  and  no  adsorption. 

The  acid  reaction  observed  in  the  field  is  thus  not  due  to  inorganic 
causes ;  a  biological  origin  has  been  found. 

42.  "  The  reduction  products  of  o-  and  p-dimethoxybenzoin." 
By  James  Colquhoun  Irvine  and  Agnes  Marion  Moodie. 

o-Dimethoxybenzoin  has  been  converted  into  tlie  corresponding 
hydrobenzoin,  and  the  latter  compound,  when  reduced  by  Baeyer's 
process,  gives  jo-dimethyltolane.  This  abnormal  change  has  been 
shown  to  take  place  through  the  intermediate  formation  of  o-di- 
methoxydiphenylethylene  together  with  the  corresponding  ethane 
derivative. 

As  this  result  indicates  that  Baeyer's  method  of  reduction  may  lead 
to  erroneous  conclusions  in  deducing  the  constitution  of  aromatic 
alkyloxy-compounds,  a  detailed  study  of  the  effect  of  the  process  on 
derivatives  of  anisoin  has  been  made.  It  has  been  shown  that  both 
anisoin  and  its  methyl  ether  are  converted  into  deoxyanisoin  when 
distilled  with  zinc  dust  in  a  current  of  carbon  dioxide,  and  that  the 
reduction  is  only  complete  when  carried  out  in  an  atmosphere  of 
hydrogen.     The  hydrocarbon  finally  obtainedVas  stilbene. 

In  the  course  of  the  work  a  nvxmber  of  new  derivatives  of  anisoin 
were  prepared  and  examined. 

43.  •'  Constituents    of    natural    indigo.      Part    II."     By    Arthur 

George  Perkin. 

Preliminary  accounts  of  a  portion  of  this  work  have  pi-eviously 
appeared  (Proc,  1904,  20,  172,  and  ihid.,  1906,  22,  199).  The 
kaempferol  glucoside,  kaempferitrin  contained  in  the  Indiyofera 
nrrecta  is  not  hydrolysed  by  the  insoluble  indigo  enzyme  of  Beyerinck 
{I'roc.  K.  Akad.  Welensch.  Amsterdiun,  1900,  120),  and  its  appear- 
ance in  Java  indigo  is  probably  due  to  some  extent  to  the  employ, 
ment  of  sulphuric  acid  at  one  stage  of  the  manufacture.  Numerous 
Juva  indigos  have  been  examined,  and  all  contained  kaempferol, 
but  in  no  case  did  this  exceed  0'2  per  cent.  The  leaves  of  the 
Indigo/era  sumatrana  contain  a  trace  of  yellow  colouring  matter 
which  probably  consists  of  kaempferol. 
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44.  "  The  velocity  of  hydrolysis  of  aliphatic  amides." 
By  James  Codrington  Crocker. 

The  rates  of  reaction  of  forniamide,  acetamide,  propionamide,  butyr- 
amide,  isobutyramide,  valeramide,  capi-onamide  with  hydrochloric  acid 
have  been  determined  at  from  40°  to  80°.  The  determinations  were 
carried  out  by  measurement  of  the  specific  conductivity  of  the  reacting 
mixture.  Owing  to  the  effect  of  the  dissolved  |^amide  on  the  con- 
ductivity of  the  solution,  the  concentration  could  not  be  calculated 
directly  from  the  specific  conductivity.  Synthetical  mixture.s 
were  prepared  representing  definite  stages  of  the  reaction,  and  the 
variation  of  the  specific  conductivity  of  these  with  time  was 
determined.  By  extrapolation  to  t  =  0  the  initial  specific  conductivity 
was  determined  in  each  case.  A  concentration-conductivity  curve  was 
plotted  which  served  to  standardise  the  original  conductivity-time 
curve.       The    reactions    are    Ijimolecular    and    follow    the    relation 

1  /I  1  \ 
K=  ~f[7i-  fi^'jf  where  a  is  the  degree  of  dissociation  of  the  hydro- 
chloric acid.  The  order  of  the  relative  reactivities  is  the  same  for 
each  temperature  ;  this  order  i*  formamide,  propionamide,  acetamide, 
isobutyramide,  capronamide,  butyramide,  valeramide.  The  tempera- 
ture coefiicients  of  reactivity  are  very  large,  and  the  velocity  constants 
closely  follow  the  temperature  law, 


\ogK=\ogA\  +  B 

A  relation  between  the  reactivity  of  the  amides  at  constant 
temperature  and  the  strength  of  the  corresponding  organic  acids  was 
indicated.  The  relative  reactivities  of  the  amides  were  also  evaluated 
at  "corresponding"  temperatures  and  these  values  were  shown  to  be 
nearly  independent  of  temperature. 

45.  "The  rusting  of  iron."     By  Wyndham  Rowland  Dunstan. 

As  a  result  of  a  long  series  of  experiments  (Dunstan,  Jowett,  and 
Goulding,  Trans.,  1905,  87,  1548),  it  was  shown  that  the  rusting  of 
iron  can  take  place  in  the  absence  of  carbonic  acid,  and  that  only  iron, 
oxygen,  and  liquid  water  are  necessary  for  rusting  to  occur.  In  order 
to  elucidate  the  chemical  change  involved,  and  to  explain  the  inhibit- 
ing effect  on  the  rusting  of  iron  produced  by  some  substances  and 
especially  by  alkalis  and  potassium  dichromate,  the  working  hypothesis 
was  suggested  that  the  formation  of  hydrogen  peroxide  is  concerned  in 
the  change,  rusting  being  prevented  by  those  substances  which  are 
capable  of  decomposing  the  peroxide. 
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Recently,  Dr.  Gerald  T.  Moody  {Trans.,  1906,  89,  720)  has 
published  an  account  of  experiments  he  has  made  which  in  his  opinion 
prove  that  iron  cannot  rust  in  the  absence  of  carbon  dioxide.  In  the 
experiments  recorded  by  the  present  author  (loo.  cit.)  elaborate  precau- 
tions were  taken  to  ensure  the  absence  of  carbon  dioxide,  but  it 
has  been  thought  desirable  to  repeat  the  experiments  made  under 
somewhat  different  conditions  by  Dr.  Moody.  His  conclusions  have 
not,  however,  been  confirmed ;  the  results  of  experiments  carried  out 
in  the  manner  described  by  him  show  that  iron  rusts  freely  in  the 
absence  of  carbonic  acid  provided  that  iron,  oxygen,  and  liquid  water 
are  brought  together. 

46.  "Contributions  to  the  chemistry  of  the  rare  earths.     Part  II." 

By  Mario  Esposito. 

The  methods  of  Muthmann  and  Bcihm  and  Pattinson  and  Clarke  for 
the  preparation  of  ceria  have  been  found  to  give  a  fairly  pure  product. 
Oxidation  with  potassium  permanganate,  according  to  Drossbach  and 
Bbhm's  method,  is  probably  the  most  rapid  and  satisfactory  way  of 
obtaining  almost  pure  ceria. 

Lanthana  and  old  didymia  can  be  separated  by  fractional  crystallisa- 
tion of  the  oxalates  from  strong  nitric  acid,  but  the  process  is  not 
advantageous.  Lanthana  i.s  best  obtained  by  a  modification  of  the 
method  of  Auer  von  Welsbach  (fractional  crystallisation  of  the 
double  ammonium  nitrates),  which  at  the  same  time  effects  the 
separation  of  neodymia  and  praseodymia,  the  chief  constituents  of 
old  didymia.  After  one  hundred  and  ten  fractionations,  lanthana, 
praseodymia,  and  neodymia  were  obtained  in  a  state  of  considerable 
purity. 

47.  "Derivatives  of  multivalent  iodine.  Part  III.  Action  of 
heat  on  iodobenzene  dichloride,  and  on  the  m-  and  p-nitro-  and 
;)-chloro-derivatives."  By  William  Caldwell  and  Emil  Alphonse 
Werner. 

The  authors  have  found  that  when  iodobenzene  dichloride  is  heated 
it  undergoes  sudden  decomposition  at  112 — 136°  according  to  the  rate 
of  heating,  the  main  change  resulting  in  the  formation  of  ;>-chloro- 
iodobotizene.  Only  from  17  to  27  per  cent,  of  the  theoretical  amount 
of  chlorine  is  evolved  in  the  free  state.  Rapid  heating  favours  the 
formation  of  the  sub.stitution  derivative.  Whilst  o-  and  ;>-iodonitro- 
benzene  dichloride,  when  heated,  decompose  quantitatively  in  accordance 
with  the  equation, 

C.H,(NOj)-lC'l.,  -  C,ll,(NOo)l  +  Cl„ 
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the  m-derivative  loses  from  72 — T6  per  cent,  of  its  chlorine  in  the  free 
state,  a  substitution  derivative  being  produced  in  corresponding 
proportion, 

^-Chloroiodobenzene  forms  a  dichloride,  CgH^CMClj,  which  decom- 
poses at  1 1 2°,  the  proportion  of  chlorine  evolved  in  the  free  state 
amounting  to  72  per  cent,  of  the  theoretical  for  the  loss  of  two  atoms. 
Thus  the  nitro-group  in  the  ortho-  and  para-positions  completely 
prevents  the  formation  of  substitution  products,  whilst  chlorine  in  the 
para-  has  the  same  inhibiting  effect  as  the  nitro-group  in  the  meta- 
position. 

48.  "  The  organic  phosphorus  compound  formed  by  yeast-juice  from 
soluble  phosphates.  Preliminary  notice."  By  William  John 
Young. 

It  has  been  thown  by  Harden  and  Young  {Proc,  1905,  21,  189  ; 
Froc.  Roy.  Soc,  1906,  77,  B.,  405)  that  when  soluble  phosphates  are 
added  to  a  fermenting  mixture  of  yeast- juice  and  glucose  a  large 
increase  in  the  rate  of  evolution  of  carbon  dioxide  is  observe!.  This 
rate  soon  diminishes  until  a  constant  rate  is  attained,  which  is  usually 
approximately  equal  to  that  of  the  original  yeast-juice  and  glucose.  It 
has  been  further  shown  that  at  the  end  of  this  period  of  increased 
fermentation,  the  phosphate  has  undergone  some  alteration,  and  is  no 
longer  present  in  a  form  precipitable  by  magnesium  citrate  mixture, 
and  it  was  suggested  that  a  combination  with  the  glucose  to  form  a 
phosphoric  acid  ester  had  taken  place. 

Experiments  on  the  chemical  nature  of  this  compound  have  been 
carried  out,  and  although  not  yet  complete,  it  has  been  thought  advis- 
able to  communicate  a  preliminary  notice  of  the  results  so  far  obtained, 
in  view  of  the  publication  of  Iwanoff  {Zeit.  physiol.  Chem.,  1907, 
50,  281),  who  appears  to  have  obtained  the  same  substance  indepen- 
dently. 

A  lead  salt  of  the  compound  was  prepared  from  the  fermentation 
mixture  by  first  removing  any  free  phosphate  by  magnesium  nitrate 
and  then  adding  lead  nitrate.  Analyses  of  two  preparations,  in  which 
the  carbon,  hydrogen,  lead,  and  phosphorus  were  determined,  gave  the 
empirical  formula  CgHjO^PPb. 

On  suspending  this  salt  in  water  and  removing  the  lead  with  hydrogen 
sulphide,  an  acid  solution  is  obtained  which  reduces  Fehling's  solution 
and  gives  Mohlisch's  a-naphthol  reaction.  It  is  slightly  dextro- 
rotatory, and  can  be  titrated  with  alkalis,  using  phenolphthalein  as 
indicator,  in  a  similar  manner  to  phosphoric  acid.  On  evaporating  to 
dryness  on  the  water-bath  a  charred  mass  is  left  which  contains  free 
phosphoric  acid  and  has  a  strong  odour  of  caramel,  whilst  on  evapora- 
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tion  at  the  ordinary  temperature  in  a  vacuum  over  sulphuric  acid  a 
syrupy  mass  is  left,  which  soon  darkens  in  colour  and  decomposes. 

When  the  solution  is  boiled  for  several  hours  the  compound  is  slowly 
hydrolysed,  phosphoric  acid  being  set  free,  and  a  substance  formed 
which  reduces  Fehling's  solution  more  strongly  than  the  acid  itself, 
and  rotates  the  plane  of  polarised  light  to  the  left.  The  nature  of  this 
reducing  substance  has  not  been  exactly  determined  and  experiments 
with  this  object  are  in  progress. 

49.  "Experiments  on  the  synthesis  of  the  terpenes.  Part  X. 
Synthesis  of  carvestrene  and  its  derivatives."  By  William 
Henry  Parkin,  jun.,  and  George  Tattersall. 

Continuing  their  work  on  the  synthesis  of  carvestrene  {Proc,  1906, 
22,  268),  the  authors  have  prepared  Ta-cineol, 

1 0 1 

CH2<^^^*gg2>CH'CMe2, 

by  the  action  of  magnesium  methyl  iodide  on  ethyl  cyc^ohexanone-3- 
carboxylic  acid,   and  the  cis-   and  <ra>ts-modifications  of  va.-menthane- 

l:8-diol,  CH2<^^^i2^^y2>^CH-CMe2-OH,   have   also   been  ob- 
tained. 
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ANNIVERSARY  DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metropole, 
at  6.30  for  7  o'clock,  on  Friday,  March  22nd,  1907  (the  day  fixed  for 
the  Annual  General  Meeting). 

The  price  of  the  tickets  will  be  One  Guinea  each,  including  wine. 

All  applications  for  tickets  must  be  received  not  later  than  Friday, 
March  15th  next. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  required,  made  payable  to  "  Mr.  S,  E.  Carr  "  and  addressed 
to  the  Assistant  Secretary,  Chemical  Society,  Burlington  House,  W. 


At  the  Annual  General  Meeting  on  Friday,  March  22nd,  the 
President  will  deliver  an  address  entitled  "The  Position  and  Prospects 
of  Chemical  Research  in  Great  Britain." 

On  Thursday,  June  13th,  Professor  J.  B.  Farmer,  F.R.S.,  will 
discourse  on  "  Some  Borderline  Problems  in  Botany." 


ERRATA. 

1906.  P.   197,  line  6  from  bottom,  and  p.  198,  line  6  from  top, /or 

"  acetophenyloxalic  "  read  "  benzoylpyruvic." 

1907.  P.  33,  line  15  from  top, /or  "  3-dimethylphenonaphthoxazone  " 

read  "  3-dimethylaminophenonaphthoxazone." 


At  the  next  Ordinary  Meeting,  on  Thursday,  ^Nlarch  7th,  1907, 
the  following  papers  will  be  communicated  : 

"  The  constitution  of  chaulmoogric  and  hydnocarpic  acids."  By 
M.  Barrowcliff  and  F.  B.  Power. 

'*  Volume  changes  which  accompany  transformations  in  the  system 
Na2S203,5H.p."     By  H.  M.  Dawson  and  C.  G.  Jackson. 

"  Hydrolysis  of  amygdalin  by  acids."  By  R.  J.  Caldwell  and  S.  L. 
C'ourtauld. 

"  Mandelonitrile-glucosides.  The  constitution  of  prulaurasin."  By 
R.  J.  Caldwell  and  S.  L.  Courtauld. 

K.   CLAY  AND   SONS,    LTD.,  BIIEAD   ST.    HILL,    E.C.,    AND  BUNGAY,    SUFFOLK. 


Issued  15/3/07 
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Vol.  23.  No.  322. 


Thursday,  March  7th,  1907,  at  8.30  p.m.,  Professor  R.  Meldola, 
F.R.8.,  President,  in  the  Chair. 

Messrs.  Frank  Baker,  F.  S,  Benton,  L.  H.  Berry,  F.  J.  Harris, 
A.  T.  King,  B.  D.  Porritt,  F.  G.  P.  Remfry,  A.  H.  Salway,  and  Frank 
Tutin  were  formally  admitted  Fellow.s  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

John  Arthur  Cunningham,  B.A.,  Presidency  College,  Calcutta, 
i  iidia. 

Samuel  Duckworth,  M.Sc.,  78,  Alexandra  Road,  Lowestoft, 
Suffolk. 

Arthur  George  Harrington,  Rochford,   Westbury  Road,  Ealing,  W. 

Frederic  William  Rixon,  M.Sc,  Ph.D.,  Powderham  Road,  Newton 
Abbot,  Devonshire. 

William  Griffiths  Xonuer,  B.Sc,  26,  Gordon  Road,  Kingston-on- 
Tliames. 

The  Chairman  read  the  names  of  the  Fellows  recommended  by  the 
Council  for  election  as  official  and  ordinary  Members  of  Council,  and 
announced  that  the  name  of  Mr.  F.  H.  Streatfeild  had  been  proposed 
by  another  Fellow  as  an  ordinary  Member  of  Council. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*60.  "The  constitution  of  chaulmoogric  and  hydnocarpic  acids." 
By  Marmaduke  Barrowcliff  and  Frederick  Belding  Power. 

In  previous  communications  (Power  and  Gornall,  Trans.,  1904,  85, 
838,  851)  the  isolation  and  properties  of  chaulmoogric  acid,  OjgHggO^ 
(m.  p.  68°),  were  described.  It  is  optically  active,  having  [ajo  +56°, 
and  was  shown  to  contain  both  a  closed  ring  and  an  ethylenic  linking. 

When  chaulmoogric  acid  is  oxidised  in  alkaline  solution  with 
limited  quantities  of  potassium  permanganate  it  yields  a-dihydroxy- 
dihydrochaulmoogric  acid,  Cj8N3202(OH)2  (m.  p.  105°;  [ajn  +11'6°), 
P-dihydroxydihydrocJuiulinoogric  acid,  C^8H320.,(OH)2  (m.  p.  93° ; 
[a]ij  — 14"2°),  and  hydroxyketodihydrochauhnooyric  acid,  Cjgll320^. 
Further  oxidation  gives,  on  the  one  hand,  an  optically  inactive  tri- 
carboxylic acid,  CjgH320g  (m.  p.  68°),  which  is  n-pentadecane-aa.'y- 
tricarboxylic  acid,  C02H-[GH2]2-CH(COoH)-[CH2],2-C02H,  and,  on 
the  other  hand,  formic  acid  and  a  keto-acid,  C^yHg^Og,  previously 
described  {loc.  cit.),  which  is  now  shown  to  possess  the  formula 

C02H-[CH.,]2-CO-[CH2]i2-C02H. 
The    latter    compound,   on    oxidation,   yields  ?i-dodecanedicarbox}  lie 
acid,  [CH2]i2(C02H)2,  and  n-undecanedicarboxylic  acid, 

[CH2]n(C02H)2. 
By  the  addition  of  hydrogen  bromide  to  chaulmoogric  acid,  and  its 
subsequent  elimination,  an  optically  active  mixture  of  acids  is 
obtained,  which,  when  oxidised,  furnishes  a  keto-acid,  CJ8H32O5  (m.  p. 
126°),  to  which  the  formula,  COoH-CHa-CHMe-CO-icHjJij-objH,  is 
ascribed. 

The  results  obtained  can  be  explained  by  assigning  to  chaulmoogric 
acid  both  the  following  formulae,  and  considering  it  to  exist  in  a  state 
of  tautomerism  between  the  two  structures. 

CH  CH2 

CH   (|:!H[CH2]i2-C02H         -^        (j^H-C[CH2]i2-C02H. 

CHj-CHg  OlIa-CHg 

1  -a-Carbozy-n-dodecyl-A*-cjc\opentene .        1  -a-Carboxy-n-dodecyl- 1:4- 

bicyclojt)«7i<an6. 

Its  constitution  may  therefore  be  represented  by  the  following 
formuhi : 

CH 

CH-H...  qCHjlii'COjH. 

CI  I. — cHo 


71 

To  the  dihydroxydihydrochaulmoogric  acids  the  formulae 


^^<""'-"Ty>CH[CH,1„C0,Haod 


CHj — CH2 

are  ascribed,  whilst  dihydrochaulmoogric  acid,  C^gHj^Oj,  is  considered 
to  be  a  mixture  of  a-carhoxy-n-dodecylcyc\opentaiie  and  i-a-carhoxy- 
n-dodecyl-2-methylcyclobutane. 

Hydnocarpic  acid,  C,6^28^2  i^-  P-  ^^°  >  ["]d  +68°),  a  homologue  of 
chaulmoogric  acid  (Trans.,  1905,  87,  884),  yielded  on  oxidation  an 
acid,  CjgHjgOg  (m.  p.  60°),  which  is  n-tridecane-aa!y -tricarboxylic  acid, 
C02H-[CH2]2-GH(C02H)-[CH2]io*C02H,  together  with  Ji-decanedi- 
carboxylic  acid,  [CHgJioiGOjH)^.  Its  constitution  may  accordingly 
be  represented  by  the  following  formula  : 

CH 

(j)H-H...  (;;[CH.,]io-C02H- 
CHo        CH., 


*51.  '■  Hydrolysis  of  amygdalin  by  acids."   By  Robert  John  Caldwell 
and  Stephen  Lewis  Courtauld. 

With  the  object  of  obtaining  further  evidence  as  to  the  constitution 
of  amygdalin,  the  authors  have  systematically  studied  the  action  of 
acids  in  compai"ison  with  that  of  enzymes  on  this  "  bioside." 

The  results  show  that,  although  amygdalin  is  ultimately  resolved  by 
acids  into  hydrogen  cyanide,  benzaldehyde,  and  two  molecular  propor- 
tions of  glucose,  the  separation  of  the  glucose  is  effected  in  two 
stages.  The  hydrolysis  of  the  biose  section  of  the  molecule  proceeds 
only  at  about  one-sixth  of  the  rate  at  which  maltose  is  hydrolysed 
under  like  conditions.  By  carefully  hydrolysing  amygdalin  by  means 
of  a  normal  solution  of  hydrogen  chloride  at  60°,  the  authors  have  pre- 
pared the  mandelonitrile  glucoside  which  E.  Fischer  obtained  by  sub- 
jecting the  bioside  to  the  action  of  an  extract  of  yeast ;  this  method  of 
obtaining  the  glucoside  appears  to  be  in  some  respects  advantageous, 
the  product  being  more  easily  purified. 


*52.  "  Mandelonitrile  glucosides.     Prulaurasin."     By  Robert   John 
Caldwell  and  Stephen  Lewis  Courtauld. 

In  order  to  ascertain  whether  the   glucoside   prepared   by  hydro- 
lysing amygdalin  is  a  direct  product  or  one  which  has  undergone  isomeric 


72 

change,  the  authors  have  subjected  it  to  the  action  of  alkalis  ;  they 
find  that  it  is  converted  into  a  substance  identical  with  the  isomeric 
substance  prulaurasin,  isolated  by  Herissey  from  laurel  leaves.  Fischer's 
glucoside  therefore  bears  the  same  relation  to  prulaurasin  as  amygdalin 
bears  to  the  7Soamygdalin  described  by  Dakin,  which  is  to  be  regarded 
as  the  derivative  of  inactive  mandelonitrile,  amygdalin  and  Fischer's 
glucoside  being  derived  from  Z-mandelonitrile.  As  the  rotatory 
power  of  prulaurasin  is  intermediate  between  that  of  Fischer's  glucoside 
and  that  of  sambunigrin,  the  second  isomeride  of  Fischer's  glucoside 
recently  described  by  Bourquelot  and  Danjou,  the  latter  must  be 
regarded  as  the  ^-glucoside  of  (^-mandelonitrile. 

Characteristic  acetyl  derivatives  have  been  prepared  from  amygdalin, 
woamygdalin,  Fischer's  glucoside,  and  prulaurasin. 

*63.  "The  hydrolysis  of  amygdalin  by  emulsin." 
By  Samuel  James  Manson  Auld. 

Although  amygdalin  is  generally  described  as  the  maltoside  of 
benzaldehydecyanohydrin  since  on  hydrolysis  it  produces  two  molecules 
of  dextrose,  it  is  probable  that  the  biose  residue  is  an  unknown 
a^-disaccharide  capable  of  hydrolysis  both  by  emulsin  and  maltase. 

The  hydrolysis  of  amygdalin  by  emulsin  may  proceed  in  three 
ways,  depending  on  the  mode  of  attachment  of  the  emulsin.  Either 
mandelonitrile  glucoside  and  dextrose  are  first  produced  with  subse- 
quent hydrolysis  of  the  former,  or  benzaldehydecyanohydrin  and  the 
o3-disaccharide  are  formed,  and  the  latter  then  resolves  into  two  mole- 
cules of  dextrose,  or,  lastly,  the  amygdalin  may  undergo  fission  into  the 
three  components  by  direct  abstraction  of  the  dextrose  residue  attached 
to  the  benzaldehydecyanohydrin  molecule.  The  experiments  so  far 
carried  out  indicate  that  the  second  process  of  cleavage  is  the  true  one. 

Discussion  (on  the  three  foregoing  papers). 

Dr.  McKenzie  asked  whether  two  mandelonitrile  glucosides  had 
been  obtained,  where  the  relationship  is  similar  to  that  which  exists 
between  amygdalin  and  iwamygdalin,  and,  further,  if  the 
mandelonitrile  glucoside  described  was  racemic  as  regai-ds  the  mandelic 
complex,  had  the  fractional  hydrolysis  of  this  compound  been 
studied  1 

Dr.  Uenry  stated  that  the  report  on  "  Cyanogenesis  in  Plants," 
prepared  by  Professor  Dunstan  and  himself  for  tlie  York  Meeting  of 
the  British  Association,  was  mainly  a  compilation  of  the  published 
inforiniition  then  available  on  the  subject,  and  consequently  the  refer- 
O'lce  there  to  amygdalin  as  a  derivative  of  maltose  did  not  commit  the 
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authors  of  the  Report  to  that  view  of  the  constitution  of  the  biose 
residue  of  the  glucoside,  and,  in  fact,  the  nature  of  the  sugar  residue 
of  amygdalin  was  then  under  investigation  by  Dr.  Auld,  who  had  been 
associated  recently  with  the  authors  in  their  work  on  cyanogenetic 
glucosides. 

The  interest  shown  of  late  in  this  subject  had  been  created  by  the 
work  done  at  the  Imperial  Institute  since  1900,  and  it  had  been  the 
intention  of  Professor  Dunstan  and  himself  to  investigate  fully  the 
relationship  of  Fischer's  mandelonitrile  glucoside  to  prulaurasin  and 
sambunigrin.  In  view  of  the  fact  that  Professor  Dunstan  and  he  were 
well  known  to  be  at  work  in  this  field,  it  was  unfortunate  that  Messrs. 
Caldwell  and  Courtauld  had,  without  consultation,  commenced  work  on 
these  three  isomerides. 

Dr.  Auld  regretted  that  he  was  not  aware  that  this  investigation 
had  been  undertaken,  as  he  had  been  at  work  on  the  problem  of  the 
constitution  of  the  biose  residue  of  amygdalin  for  some  time.  It  was 
an  entirely  erroneous  assumption  that  the  maltose  structure  of  this 
residue  had  been  taken  for  granted.  Dr.  Henry's  article  in  Science 
Progress  (July,  1906)  clearly  showed  that  the  exact  nature  of  the  sugar 
residue  in  these  glucosides  had  not  been  settled.  The  results  of 
Messrs.  Caldwell  and  Courtauld's  communication  did  not  throw  much 
new  light  on  the  actual  configuration  of  the  biose  residue. 

*54.  "Electrolytic  reduction.     Part  III."     By  Herbert  Drake  Law. 

The  products  of  electrolytic  reduction  of  the  aromatic  aldehydes  in 
alkaline  solution  are  compounds  of  the  hydrobenzoin  type,  but  this 
reaction  is  completely  altered  when  a  methyl  group  is  substituted  in 
the  ortho-  or  meta-position  of  the  benzene  nucleus.  In  the  latter  case, 
compounds  of  a  resinous  nature  are  obtained.  Thus  p-tolualdehyde 
gives  a  well-defined  crystalline  substance,  whilst  m-  and  o-tolualdehydes 
yield  nothing  but  resins.  The  resinifying  effect  of  a  single  substitu- 
tion may,  however,  be  neuti'alised  by  the  introduction  of  a  second 
group  in  a  similar  position  on  the  opposite  side  of  the  nucleus.  Thus 
with  3  :  5-dimethylbenzaldehyde  a  crystalline  product  is  obtained,  whilst 
2  :  4-dimethylbenzaldehyde  yields  40  per  cent,  of  resin.  Similar  results 
were  given  by  other  aldehydes. 

In  acid  solution,  the  products  differed  greatly  at  different  tempera- 
tures. Thus  in  cold  solutions  primary  alcohols  were  obtained  to  a 
large  extent,  but  at  40°  the  product  was  of  the  hydrobenzoin  type. 
Stilbenes  and  saturated  hydrocarbons  were  also  obtained 
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Discussion. 

The  President  asked  whether,  in  writing  the  formulae  of  the 
aromatic  aldehydes  sometimes  with  the  Kekul6  benzene  ring  and  at 
others  with  the  "  centric  "  arrangement  of  bonds,  the  author  intended 
to  convey  the  idea  that  the  Kekule  formula  represented  the  benzene 
molecule  as  unsaturated,  and  the  "  centric  "  formula  as  saturated. 

Mr.  Law,  in  reply,  said  that  the  concentric  formula  best  represents 
the  constitution  of  the  benzene  nucleus.  The  introduction  of  a  strain 
across  the  molecule  distorts  this  configuration,  the  greatest  mechanical 
effect  being  produced  for  a  substitution  in  the  ortho-position.  In  the 
latter  case,  Kekule's  formula  probably  nearly  represents  the  state  of 
the  molecule.  Between  these  two  extremes  it  is  possible  that  many 
other  forms  may  exist. 

*55.  "  New  cerium  salts." 
By  Gilbert  Thomas  Morgan  and  Edward  Cohen. 

Although  in  many  cases  the  cerous  salts  of  carboxylic  acids,  such  as 
the  cinnamate,  are  insoluble,  uncrystallisable  substances,  it  has  now 
been  shown  that  the  aromatic  sulphonates  of  this  element  are  usually 
soluble,  crystalline  compounds  resembling  the  thorium  sulphonates 
previously  described  by  one  of  the  authors  (Abstr.,  1904,  i,  892).  A 
representative  series  of  these  cerous  sulphonates  has  been  prepared 
together  with  several  other  salts  of  inorganic  and  organic  acids. 

Discussion. 

Dr.  Power  called  attention  to  the  formula  of  cerium  oxalate,  which 
Dr.  Morgan  had  referred  to  as  being  002(000^)3,9 HgO,  and  stated  that 
an  investigation  of  this  salt,  conducted  some  years  ago  by  Mr.  Frank 
Sbedden  and  himself  (/.  Soc.  Chem.  Ind.,  1900,  19,  636),  had  con- 
clusively shown  that  it  contains  10  molecules  of  water.  It  was  thus 
perfectly  analogous  in  composition  to  the  oxalates  of  lanthanum  and 
didymium,  which  may  be  represented  by  the  general  formula 

R"'2(CA),,i0H2O. 

Dr.  Morgan  stated  that  he  had,  quite  incidentally,  represented 
cerous  oxalate  as  062(030^)3, 9 HjO,  as  this  appeared  to  be  the  accepted 
formula  for  this  well-known  salt,  and  was  thus  given  in  current  works 
on  pharmacy.  He  had  not  noticed  Dr.  Power's  correction  which  showed 
that  the  oxalate  was  in  reality  a  decahydrate,  062(0204)3,101120. 
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56.  "Volume  changes  which  accompany  transformations  in  the 
system  NagS.Pj:  5H.p."  By  Harry  Medforth  Dawson  and 
Colin  Gyrth  Jackson. 

The  changes  which  take  place  in  the  system  NagSgOg  :  SHjO  when 
subjected  to  certain  temperature  variations  have  been  investigated  by 
the  dilatometric  method.  "Volume  temperature  curves  which  indicate 
the  relationship  of  the  various  forms  of  the  system  were  described.  At 
a  temperature  of  25°  the  system  has  been  obtained  in  the  following 
six  forms,  each  characterised  by  a  definite  volume:  (I)  primary 
pentahydrate,  (2)  secondary  pentahydrate,  (3)  secondary  tetrahydrate 
and  saturated  solution,  (4)  primary  pentahydrate  and  saturated 
solution,  (5)  secondary  monohydrate  and  saturated  solution,  (6)  liquid. 

With  an  accurately  calibrated  dilatometer  the  volume  occupied  by 
the  supercooled  liquid  of  the  composition  Na2S.^03  :  ^H^O  can  be 
directly  compared  with  the  volumes  of  the  primary  and  secondary 
pentahydrates  and  the  specific  gravities  of  these  obtained  with  con- 
siderable accuracy.  The  ti'ansformation  of  the  metastable  secondary 
pentahydrate  into  the  stable  primary  form  affords  an  interesting 
lecture  experiment. 

6!J.  "Depression  of  the  freezing  point  of  aqueous  solutions  of 
hydrogen  peroxide  by  potassium  persulphate  and  other  com- 
pounds."    By  Thomas  Slater  Price. 

Potassium  persulphate  causes  a  less  molecular  depression  of  the 
freezing  point  of  aqueous  solutions  of  hydrogen  peroxide  than  it  does 
of  water,  and  the  conclusion  is  drawn  that  an  unstable  compound  is 
formed  in  solution  (compare  Friend,  Trans.,  1906,  89,  1092)  ;  similar 
results  hold  for  potassium  sulphate  and  hydrogen  peroxide.  In  the 
case  of  sulphuric  acid  the  molecular  depression  of  hydrogen  peroxide 
solutions  is  greater  than  that  of  water  ;  this  confirms  the  results  of 
Jones  and  Muri-ay  (Amer.  Chem.  J.,  1903,  30,  205),  that  sulphuric 
acid  is  dissociated  to  a  greater  extent  in  aqueous  hydrogen  peroxide 
than  in  water.  Potassium  hydrogen  sulphate  and  hydrogen  peroxide 
interact  in  concentrated  solution  with  the  production  of  potassium 
permonosulphate — no  potassium  persulphate  (KgS.iOg)  is  formed — but 
it  was  not  possible  to  obtain  the  pure  salt.  It  was  pointed  out  that  a 
solution  of  potassium  permonosulphate,  in  the  presence  of  free  acid,  is 
much  more  stable  than  has  been  hitherto  supposed. 
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68.  "The  formation  and  reactions  of  imino-compounds.  Part  III. 
The  formation  of  1  : 3-naphthylenediamine  and  its  derivatives 
from  o-toluonitrile."  By  Ernest  Francis  Joseph  Atkinson, 
Harry  Ingham,  and  Jocelyn  Field  Thorpe. 

In  Part  II  of  this  series  it  was  shown  that  derivatives  of  benzene 
containing  a  saturated  side  chain  of  three  carbon  atoms  substituted  in 
the  a-position  by  the  nitrile  group  and  in  the  y8-position  by  the  imino- 
group  pass  on  treatment  with  cold  concentrated  sulphuric  acid  into 
derivatives  of  1  : 3-naphthylenediamine.  The  authors  have  now 
applied  this  reaction  to  those  derivatives  of  benzene  which  possess 
a  saturated  side  chain  of  two  carbon  atoms  substituted  in  the 
a-position  by  a  nitrile  group  and  in  the  )8-position  by  an  imino-group, 
and  which  contain  a  methyl  group  in  the  benzene  ring  in  the  ortho- 
position  in  respect  to  the  side  chain.  The  two  compounds  chosen  to 
illustrate  this  generalisation  were  ethyl  )8-imino-a-cyano-^-o-tolyl pro- 
pionate (I),  which  was  found  to  be  quantitatively  converted  into  ethyl 
1  :  3-naphthylenediamine-2-carboxylate  (II)  on  being  dissolved  in  cold 
concentrated  sulphuric  acid : 

c:nh  c:nh 


^CH-COaEt  ,/    Y    ^CH-CO,Et 

\A     ^^ 
CH3 

(I) 

and   /3-imino-a-cyano-a-phenyl-/3-o-lolylethane  (HI),  which  under  the 
same  conditions  passed  into  1  :  3-diamino-2-phenylnaphthalene  (IV) : 

c:nh  c:nh  nHj 


CHPh  {   Y    \CHPh  /^i^^Ph    . 

CHj  CI12 

(IIIJ  (IV) 

Evidence  was  also  brought  forward  indicating  that  the  closing  of 
the  ring  both  in  the  present  instances  and  also  in  those  dealt  with  in 
Part  II  is  due  to  the  formation  of  a  definite  addition  product  formed 
by  the  action  of  concentrated  sulphuric  acid  on  the  nitrile  group. 
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59.  "  The  action  of  ethylene  dibromide  and  of  propylene  dibromide 

on  the  disodium  derivative  of  diacetylacetone." 

By  Alexander  William  Bain. 

By  the  action  of  ethylene  dibromide  on   anhydrous   disodium   di- 
acetylacetone, the  author  has  isolated  a  compound  having  the  formula 

CgH^oOj,  to  which  he  ascribes  the  constitution  CV  j    /CH 

This  substance  melts  at  62 — 63°,  and  possesses  the  remarkable 
faculty  of  undergoing  isomeric  change  to  a  pyrone  derivative,  namely, 

y%  l/'^i  ,    when    heated    with    concentrated    hydrochloric 

CH2       CHg 
acid.      The  hydrochloride  and  platinichloride  of  this  derivative  have 
been  prepared  and  analysed. 

cHg-c/        ^9:cH2. 

Ammonia  reacts  with  the  compound  to  give  C\  /CH 

I  \co/  I 

CH2 CHo 

Similar  derivatives  have  been  prepared  by  the  action  of  propylene 
dibromide,  but  both  alkyl  and  alkylene  halides  of  higher  molecular 
weight  react  with  great  difficulty  and  then  only  to  give  very  unstable 
compounds. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Archbutt,  Leonard,  and  Deeley,  R.  Mountford.  Lubrication  and 
lubricants.  A  treatise  on  the  theory  and  practice  of  lubrication,  and 
on  the  nature,  properties,  and  testing  of  lubricants.  2nd  edition, 
pp.  xxxi  +  528.     ill.     London  1907.     {Becd.  Q/3/07.) 

From  L.  Archbutt,  Esq. 
Bernthsen,  A.     A  text-book  of   organic  chemistry.     The  English 
translation   from  the  German,   edited  and  revised  to  date  by  J.  J. 
Sudborough.     pp.  xvi  +  658.     London  1906.     {Reed.  Q/3/07.) 

From  Professor  J.  J.  Sudborough. 
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Freeman,  John  R.  On  the  safeguarding  of  life  in  theatres.  An 
Address  made  at  the  opening  of  the  Annual  Meeting  of  the  American 
Society  of  Mechanical  Engineers  in  New  York  City,  December  4, 
1905.  Reprinted  from  the  Transactions  of  the  Society,  pp.  106.  ill. 
[New  York]  1906.     {Reed.  1/3/07.)  *  From  the  Author. 

Pauli,  Wolfgang.  Physical  chemistry  in  the  service  of  medicine. 
Authorised  translation  by  Martin  H.  Fischer,  pp.  ix  +  156.  New 
York  1907.     {Reed.  27/2/07.) 

From  the  Publishers  :  Messrs.  John  Wiley  and  Sons. 

Plimmer,  R.  H.  Aders.  Practical  physiological  chemistry.  2  vols. 
pp.  55,  83.     London  [1907].     {Reed.  5/3/07.)  From  the  Author. 

Pozzi-Escot,  Em.  The  toxins  and  venoms,  and  their  antibodies. 
Authorised  translation  by  Alfred  I.  Cohn.  pp.  vii+101.  New 
York  1906.     {Reed.  27/2/07.) 

From  the  Publishers  :  Messrs.  John  Wiley  and  Sons. 

Shepperson,  William.  Field  to  dairy.  2nd  edition,  pp.  65. 
London  1907.     {Reed.  28/2/07.)  From  the  Author. 

West  Indies,  Imperial  Department  of  Agriculture.  Lectures  to  sugar 
planters,     pp.  viii  +  176.     [Barbados]   1906.     {Reed.  23/2/07.) 

From  the  Department. 
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Hammarsten,  Olof.  Festschrift  Olof  Hammersten  zu  seinem 
fiinfundsechzigsten  Geburtstage  den  21  sten  August  1906,  gewidmet. 
pp.  xxxi  +  [635].     Upsala  1906.     {Reed.  23/2/07.) 

Ries,  Ileinrich.  Clays  :  their  occurrence,  properties,  and  uses. 
With  especial  reference  to  those  of  the  United  States,  pp.  xvi  +  490. 
ill.     New  York  1906.     {Reed.  23/2/07.) 

Thomson,  J.  J.  Conduction  of  electricity  through  gases,  2nd 
edition,     pp,  viii  +  678.     ill.     Cambridge  1906.     {Reed.  23/2/07.) 
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ANNIVERSARY  DINNER. 

It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Whitehall  Rooms,  Hotel  Metropol©, 
at  6.30  for  7  o'clock,  on  Friday,  March  22nd,  1907  (the  day  fixed  for 
the  Annual  General  Meeting). 

The  price  of  the  tickets  will  be  One  Guinea  each,  including  wine. 

All  applications  for  tickets  must  be  received  not  later  than  Friday, 
March  15th  next. 

Tickets  will  be  forwarded  to  Fellows  on  receipt  of  a  remittance  for 
the  number  required,  made  payable  to  "  Mr.  S.  E.  Carr  "  and  addressed 
to  the  Assistant  Secretary,  Chemical  Society,  Burlington  House,  W. 


At  the  Annual  General  Meeting  on  Friday,  March  22nd,  the 
President  will  deliver  an  address  entitled  "The  Position  and  Prospects 
of  Chemical  Research  in  Great  Britain." 


At  the  next  Ordinary  Meeting  on  Thursday,  March  21,  1907,  the 
following  papers  will  be  communicated  : 

"  The  synthesis  of  polypeptides."     By  Emil  Fischer. 

"Organic  derivatives  of  silicon.  Part  III.  rf^Benzylmethylethyl- 
propylsilicane  and  experiments  on  the  resolution  of  its  sulphonic 
derivative."     By  F.  S.  Kipping. 

"  The  reduction  of  carbon  dioxide  to  formaldehyde  in  aqueous 
solutions."     By  H.  J.  H.  Fenton. 

"  The  mechanism  of  the  rusting  of  iron."     By  G.  T.  Moody. 

"  Some  compounds  of  guanidine  with  sugars.  Part  I."  By  K.  S. 
Morrell  and  A.  E.  Bellars. 


R.   CLAY  AND  SONS,    LTD  ,    BREAD  ST.    HILL,   E.C.,    AND   BUNOAV,   SUtTOLK. 


laaiied  28/3/07 
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Thursday,  March  21st,  1907,  at  8.30  p.m.,  Sir  Henry  E.  Roscoe, 
F.R.S.,  Paft^ '^resident,  in  the  Chair. 

Messrs.  W.  J.  Bowis,  L.  M.  Deane,  E.  W.  L.  Foxall,  W.  Goddeo, 
C.  M.  W.  Grieb,  and  J.  L.  Simonsen  were  formally  admitted  Fellows 
of  the  Society. 

Before  commencing  the  business  of  the  Society,  Sir  Henry  Roscoe 
said  that  the  Fellows  would  have  learnt  with  great  regret  of  the  loss 
which  their  science,  and  especially  French  chemistry,  had  to  deplore 
iu  the  sudden  and  pathetic  death  of  Marcellin  Berthelot.  This  was 
not  the  occasion  to  dwell  upon  the  important  work  which  he  had 
accomplished  or  on  his  noble  character.  These  considerations  would 
doubtless  be  fully  dealt  with  hereafter.  All  that  the  Follows  of  the 
Society  now  could  do  was  to  express  their  grief  at  his  death  and  their 
sympathy  with  his  family. 

The  Chairman  also  alluded  with  feeling  to  the  deith  of  their  old 
Fellow,  Prof.  Warington. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Kenneth   Somerville   Caldwell,    B.Sc,    Ph.D.,    St.    Bartholomew's 

Hospital,  E.C. 
John  Jacob  Fox,  6,  Alkham  Road,  Stamford  Hill,  N. 
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Joseph  Henry  Hall,  B.Sc,  84,  The  Grove,  Wandsworth,  S.W. 
Thomas  Feathers  tone  Harvey,  84,   Henry   Road,  West   Bridgford, 

Nottingham. 
Edward  Houghton,-_Glenhyrst,  106,  Saltergate,  Chesterfield. 
Carl  Lewis,  P.O.  Box  36,  Johannesburg,  S.  Africa. 
Herbert  Victor  Mitchell,  26,  Brookfield  Avenue,  Walthamstow. 
George    Colleymore   Sturrock,    Capt.,    R.A.,    Arubankad,    Nilgiris, 

India. 
Sam  Mortimer  Sutcliffe,  4,  Clive  Place,  Bradford. 

Of  the  following  papers,  those  marked  *  were  read: 


*60.  "  Synthesis  of  polypeptides."     By  Emil  Fischer. 

Continuing  his  work  on  the  synthesis  of  polypeptides  the  author  has 
prepared  an  octadecapeptide  containing  fifteen  glycocoll  and  three 
^-leucine  residues. 

Pentaglycyl glycine  was  allowed  to  react  with  o?-bromo^socapronyl- 
diglycylglycyl  chloride,  and  the  product  so  obtained  was  treated  with 
ammonia  with  formation  of  Z-leucyloctaglycylglycine.  By  a  repetition 
of  this  series  of  reactions  the  octadecapeptide,  Meucyltriglycyl-Z-leucyl- 
triglycyl-^-leucyloctaglycylglycine, 
NH2-CH(C4H9)-  CO[NH-CH2-COl3-NH-CH(C^H9)-  CO[NH-CH2-CO]3- 

-NH-CH(C,H9)-CO[NH-CH2-CO]8-NH-CH2-C02H, 
has  been  synthesised. 

Discussion. 

The  Chairman  said  that  he  only  voiced  the  feeling  of  the  Society 
when  he  expressed  his  admiration  for  the  interesting  and  remarkable 
lecture  to  which  they  had  all  listened  with  pleasure.  In  reciprocating 
to  the  full  the  words  which  had  fallen  from  Professor  Armstrong's  lips 
as  to  the  wonderful  character  of  the  researches  which  Professor  Fischer 
had  described,  he  remarked  that  whilst  they  looked  upon  these 
researches  as  typical  of  the  great  strides  made  in  German  chemical 
science,  he  ventured  to  think  that  Professor  Fischer  would  agree  with 
him  when  he  said  that  ho  believed  that  the  work  done  by  the  Fellows 
of  our  Chemical  Society  at  the  present  time  would  boar  not  unfavourable 
comparison,  both  as  to  quality  and  quantity,  with  that  which  is  now 
being  cjirried  out  in  Germany.  Indeed,  when  he  looked  back  to  the 
early  years  of  the  Society,  as  his  friend  Sir  William  Porkin  and  he 
could  do,  and  remembered  the  progress  which  it  had  made,  the  activity 
which  the  Fellows  of  the  Society  had  shown  in  recent  years  in  advanc- 
ing the  progress  of  their  science  struck  him  as  most  remarkable, 
And  this  in  spito  of  the  many  drawbacks  which  have  often   been  said 
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to  discourage  original  research  in  England.  We  could  not  indeed  vie 
with  Germany  in  the  special  department  of  research  which  had  just 
been  laid  before  the  Society,  and  this  for  a  very  simple  reason,  that 
there  was  only  one  Emil  Fischer. 


*61.  "  Organic  derivatives  of  silicon.  Part  III.  (^^^Benzylmethyl- 
ethylpropylsilicane  and  experiments  on  the  resolution  of  its 
sulphonic  derivative."     By  Frederic  Stanley  Kipping. 

d^Benzylmethylethylpropylsilicane,  SiMeEtPrBz  {Proc,  1905,  21, 
65),  is  sulphonated  by  sulphuric  acid  at  about  130°,  yielding  a  mixture 
of  acids  of  which  two  were  isolated  in  the  form  of  their  ^-menthylamine 
salts. 

Analyses  of  one  of  these  salts  seem  to  show  that  it  is  derived  from 
henzylethylpropylsilicolsulphonic  acid  and  has  the  formula 

EtPrSi(OH)-CH2-C,H4-S03H,CioH2iN, 
but  as  it  is  formed  in  small  amount  only  it  has  not  been  very 
thoroughly  investigated  ;  the  formation  of  such  an  acid  from  the 
silicohydrocarbon  would  necessitate  the  h^'drolytic  separation  of  the 
methyl  group  in  a  manner  similar  to  that  in  which  the  phenyl 
group  is  displaced  on  sulphonating  phenylbenzylethylpropylsilicane 
{Trans.,  1907,  91,  224).  The  salt  crystallises  in  prisms  and  melts 
at  210—212°. 

The  second  Z-menthylamine  salt  isolated  from  the  mixture  is  derived 
from  dX-hemyhnethylethylpropylsilicanestdphonic  acid  and  has  the 
formula  SiMeEtPr-CH:2-C^H4-S03H,CioH:2iN.  This  compound  is  much 
more  easily  obtained  from  the  product  of  the  sulphonation  of  benzyl - 
methylethylpropylsilicane  with  chlorosulphonic  acid.  It  crystallises 
best  ( +  2H.^0)  from  wet,  light  petroleum  and  when  dehydrated  melts 
at  122—123°. 

The  \-menthylamine,  quinine,  cinchonidine,  cinchonine,  narcotine  and 
several  other  salts  of  this  </J-silicanesulphonic  acid  have  been  crystallised 
fractionally  under  various  conditions,  but  without  the  faintest  indication 
of  a  resolution  of  the  acid  having  been  observed. 


*62.  "The  reduction  of  carbon  dioxide  to  formaldehyde  in  aqueous 
solution."     Henry  John  Horstman  Fenton. 

The  author  finds  that  by  the  action  of  metallic  magnesium,  under 
appropriate  conditions,  on  an  aqueous  solution  of  carbon  dioxide, 
recognisable  quantities  of  formaldehyde  can  be  obtained  and  that  the 
amounts  are  considerably  increased  if  weak  bases,  such  as  ammonia, 
nuiline,  phenylhydrazine  or  aluminium  hydroxide,  are  also  present. 
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Further,  it  is  found  that  formic  acid  may  readily  be  reduced,  in  part 
at  any  rate,  to  formaldehyde  by  the  action  of  magnesium  so  that  the 
desired  reduction  of  carbon  dioxide  may  be  effected  also  in  two  stages, 
with  formic  acid  as  the  intermediate  product, 

*63.  "  The  mechanism   of  the  rusting   of  iron." 
By  Gerald  Tattersall  Moody. 

The  author  has  previously  shown  that  the  presence  of  acid  is  essential 
for  rusting  to  occur.  The  following  experiment  enables  the  exact 
mechanism  of  the  production  of  rust  to  be  visualised  : — In  the  bottom 
of  a  glass  cylinder  are  placed  some  rods  of  bright  iron  such  as  French 
nails.  These  are  only  loosely  packed,  for  the  most  part  heads  upward, 
and  are  so  arranged  that  some  of  them  remain  vertical  whilst  others 
occupy  inclined  positions.  Recently  boiled  distilled  water  is  then 
poured  into  the  cylinder  until  it  stands  about  one  and  a  half  inches 
above  the  heads  of  the  nails.  The  mouth  of  the  cylinder  is  loosely 
closed  with  a  sheet  of  paper  so  as  to  exclude  dust  and  at  the  same  time  to 
allow  free  access  of  air  to  the  water,  whereby  carbonic  acid  and  oxygen 
are  absorbed.  In  the  course  of  twenty-four  hours  the  water  shows  signs 
of  becoming  turbid  and  shortly  afterwards  a  copious  separation  of 
brown  particles  from  the  solution  is  distinctly  obsei'ved.  These  brown 
particles  are  continuously  formed  and  gradually  settle  on  the  heads  of 
the  nails  and  on  the  upper  parts  only  of  those  nails  which  are 
inclined.  The  under  parts  of  the  inclined  nails  and  the  vertical  nails 
remain  bright,  no  general  corrosion  of  the  surfaces  being  observable. 
At  the  end  of  seven  days  a  thick  layer  of  hydrated  feri*ic  oxide  has 
collected  on  the  upper  surfaces  of  the  nails  and  also  on  the  bottom 
of  the  cylinder.  If  a  sheet  of  hardened  filter  paper  or  some  other 
material,  which  allows  of  diffusion,  be  placed  in  a  horizontal  position 
immediately  over  the  nails  at  the  beginning  of  the  experiment,  the  rust 
which  separates  from  the  solution  ab  )ve  it  gradually  collects  on  its 
upper  surface  and  eventually  forms  a  thick  layer. 

The  separation  of  the  rust  from  the  water  and  its  non-formation  on  the 
surface  of  the  iron  can  be  explained  only  as  an  oxidation  of  ferrous  iron 
actually  in  solution.  This  is  in  strict  accordance  with  the  exjierimontal 
evidence  already  advanced  and  shows  that,  in  rusting,  iron  is  first 
dissolved  with  formation  of  ferrous  salt  which  subsequently  oxidises  to 
rust. 

Discussion. 

The  Chairman  remarked  that  all  those  present  must  be  much 
Htruck  by  the  extremely  simple  and  convincing  experiments  which  the 
author  hud  doecribed,  showing  that  the  first  step  towards  the  rusting 
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of  iron  was  that  the  metal  entered  into  solution  in  the  liquid.  He 
ventured  to  doubt,  however,  whether  the  author  had  even  now  got  to 
the  bottom  of  the  subject,  simple  though  it  apparently  was,  because  he 
had  not  explained  how  the  solution  of  the  metal  was  effected,  whether 
this  solution  occurred  in  presence  of  carbonic  acid  only  or  whether  in 
its  absence. 

Dr.  Moody  faid  that  he  had  already  described  experiments  which 
showed  conclusively  that  the  presence  of  acid  is  essential  for  rusting 
to  occur  (7rans.,  1906,  89,  720).  In  absence  of  acid,  pure  iron  was 
allowed  to  remain  in  contact  with  water  and  oxygen  for  several  weeks 
without  even  one  speck  of  rust  being  formed,  and  without  the  iron 
undergoing  any  change  either  in  appearance  or  in  weight.  It  was 
specially  noteworthy  that  when  pure  iron  was  placed  in  a  dilute  solu- 
tion of  hydrogen  peroxide  free  from  acid,  no  oxidation  or  other  change 
in  the  iron  occurred,  although  oxygen  was  freely  evolved  from  every 
part  of  the  immersed  metal.  In  this  way  the  indifference  of  iron 
towards  oxygen  in  presence  of  water  could  be  easily  and  conclusively 
demonstrated.  In  the  experiment  he  had  shown  the  Society  that  even- 
ing, the  iron  was  undoubtedly  dissolved  by  carbonic  acid,  and  the 
ferrous  bicarbonate  thus  formed  was  converted  into  rust  by  oxygen, 
which,  simultaneously  with  the  carbonic  acid,  diffused  into  the  solution 
from  the  atmosphere. 

*64.  '•  Influence  of  non-electrolytes  and  electrolytes  on  the 
solubility  of  sparingly  soluble  gases  in  water.  The  question 
of  hydrates  in  solution."     By  James  Charles  Philip. 

It  is  suggested  that  the  influence  of  non-eleotrolytes  and  electro- 
lytes on  the  solubility  of  gases  may  be  adequately  interpreted  by 
reference  to  two  factors.  Firstly,  it  may  be  supposed  that  the  non- 
electrolyte  or  electrolyte  takes  no  part  in  the  absorption,  and  accord- 
ingly the  standard  absorbing  volume  should  be  not  1  c.c.  or  1  litre  of 
the  solution,  but  that  volume  of  the  solution  which  contains  1  gram 
or  1000  grams  of  the  pure  solvent.  Secondly,  hydration  of  the  non- 
electrolyte  or  electrolyte  may  occur,  and  it  may  be  supposed  that  the 
solvent  which  is  thus  attached  is  no  longer  free  to  absorb  the  gas. 
These  suggestions  have  been  tested  with  satisfactory  results  by  reference 
to  available  experimental  data,  and  the  values  found  for  the  average 
molecular  hydiation  of  dissolved^salts  ai-e  in  fair  agreement  with  the 
values  reached  by  other  and  widely  different  methods. 
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Discussion. 

Sir  William  Ramsay  asked  whether  it  must  not  be  held  that  both 
the  solvent  and  the  solute  take  part  in  dissolving  a  gas.  For  example, 
a  solution  of  sugar  in  water  is  a  mixture  of  liquid  sugar  and  liquid 
water,  and  it  might  be  supposed  that  hydrogen  would  dissolve  in  both 
water  and  in  sugar  according  to  its  solubility  in  each,  and  to  their 
relative  amount. 

Mr.  R.  J.  Caldwell  drew  attention  to  the  fact  that  Euler  and 
others  had  recognised  that  the  absorption  coefficients  of  the  permanent 
gases,  as  well  as  the  solubility  of  ethyl  acetate,  are  equally  affected  by 
the  presence  of  dissolved  solids.  It  had  long  been  clear  to  him  that 
this  regularity  could  be  accounted  for  by  assuming  that  a  diminution 
of  the  amount  of  free  water  was  caused  by  the  formation  of  hydrates 
of  the  dissolved  substance ;  most  of  the  material  had  been  collected  for 
a  communication  on  the  subject.  From  the  very  accui*ate  values  given 
by  Winkler  for  the  solubility  of  oxygen,  making  due  allowance  for  the 
fact  that  Winkler  used  volume-normal  solutions,  he  had  calculated 
that  the  average  degree  of  hydration  of  calcium  chloride  in  a  solution 
of  gram-molecular  strength  (weight- normal)  was  in  the  ratio 

CaCi2:21H20. 
This    result    is  in   accord   with    the    value    CaClo :  22H2O    he    had 
obtained  by  the  sugar  inversion  method  ;  in  the  case  of  other  salts,  a 
like  agreement  had  been  found.     It  was  difficult  to    see  how  such 
agreements  could  be  reconciled  with  the  ionic  dissociation  hypothesis. 

Dr.  Philip  said  that  it  was  certainly  possible  that  hydrogen  was 
soluble  to  some  extent  in  chloral  hydrate  and  sucrose,  but  it  appeared 
unlikely  in  view  of  the  fact  that  the  average  molecular  hydration 
calculated  on  the  busis  of  the  two  factors  suggested  in  the  paper 
agreed  with  values  obtained  by  methods  into  which  the  question 
of  solubility  of  hydrogen  in  these  substances  could  not  possibly  enter. 

The  view  that  hydrates  exist  in  aqueous  solutions  of  electrolytes  was 
not  inconsistent  with  a  general  adherence  to  the  ionic  theory. 

•65.  "  A  new  class  of  organo-metallic  compounds.  Preliminary 
notice.  Trimethylplatinimeihyl  hydroxide  and  its  salts."  By 
William  Jackson  Pope  and  Stanley  John  Peachy. 

No  alkyl  compounds  of  metals  belonging  to  group  8  of  the 
jieriodic  table  have  liithorto  been  doacribod.  The  authors  find  that 
the  chloriclc'M,  or  in  Boaio  cases  tlie  oxides,  of  iron,  cobalt,  nickel, 
ruthenium,  rhodium,  palladium,  osmium,  iridium,  and  platinum, 
belonging  to  group  8,  and  of  gold,  belonging  to  group  1,  react  vigorously 
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with  magnesium  methyl  iodide  ;  they  desire  to  reserve  the  study  of 
the  action  of  Grignard's  I'eagent  on  compounds  of  the  metals  named. 

Trimtthylplatinimethyl  iodide,  (Cfl3)3Pt[,  is  formed  by  the  action  of 
platinic  chloride  dissolved  in  ether  on  magnesium  methyl  iodide  in 
ethereal  benzene  solution  ;  after  treating  with  water  and  extracting  with 
benzene,  the  benzene  solution  yields  the  new  compound  on  evapora- 
tion. It  crystallises  in  straw-yellow  plates,  is  not  volatile,  and  decom- 
poses on  heating  with  slight  explosion ;  it  is  very  stable  towards 
reagents,  and  is  not  attacked  in  the  cold  by  strong  caustic  alkalis, 
alkali  sulphides,  or  by  nitric,  hydrochloric,  and  sulphuric  acids.  It  is 
not  further  acted  on  by  magnesium  methyl  iodide.  On  boiling  for 
several  hours  with  silver  hydroxide  in  a  moist  mixture  of  benzene 
and  acetone,  it  is  converted  into  trimethylplatinimethyl  hydroxide, 
(CH3)3Pt*OH  ;  this  substance  is  insoluble  in  water,  gives  no  alkaline 
reaction  with  litmus,  and  crystallises  in  colourless  rhombic  dodecahedra 
belonging  to  the  cubic  system. 

Trimethylplatinimethyl  nitrate,  (CH3)3Pt*N03,  obtained  by  dissolving 
the  hydroxide  in  nitric  acid,  crystallises  in  colourless  plates  and  is 
freely  soluble  'n  water.  On  adding  an  alkali  chloride  to  its  aqueous 
solution,  trim.  'Iplatinimethyl  chloride,  (CHj)3PtCl,  is  precipitated  ; 
this  salt  crystaii  ;es  from  chloroform  in  colourless,  rhombic  dodeca- 
hedra belonging  to  the  cubic  system.  In  a  similar  manner  a  number 
o{  other  salts  have  been  prepared,  including  the  bromide  and  the 
cyanide ;  the  latter  is  hydrolysed  on  heating  with  caustic  potash  with 
evolution  of  ammonia. 

ISCUSSION. 

The  Chairman  congratulated  the  authors  on  having  opened  out  an 
entirely  new  branch  of  investigation  which  might  indeed  be  said  to  be 
a  wonderful  "  find." 

66.  "Some  compounds  of  guanidine  with  sugars.     Part  I." 
By  Robert  Selby  Morrell  and  Albert  Ernest  Bellars. 

When  an  alcoholic  solution  of  guanidine  is  added  to  dextrose, 
IfBVulose,  mannose,  arabinose,  rhamnose,  galactose,  or  maltose,  dissolved 
in  ethyl  alcohol,  white,  microcrystalline  precipitates  are  obtained.  The 
general  formula  for  dextrose-,  hevulose-,  and  mannose-guanidine  is 
3CgHj20^,2CN3H5.  In  ^12  solutions,  the  compouods  are  dissociated 
into  their  components  to  the  extent  of  71  per  cent.  The  depression 
of  the  freezing  points  of  mixed  dextrose  and  guanidine  solutions  was 
determined  on  the  lines  of  H.  Euler's  researches  [Ber.,  1905,  38 
2551  ;  1906,  39,  350),  and  the  results  confirm  his  view  as  to  the 
acid  character  of  carbohydrates  in  aqueous  solution.     The  strength  of 


guanidine  as  a  base  compared  with  caustic  soda  was  determiried  by  («) 
the  saponification  of  ethyl  acetate,  (b)  the  velocity  of  fall  in  rotation 
angle  of  a  hyoscyamioe  solution  in  the  presence  of  guanidine  (Will 
and  Bredig,  Ber.,  1888,  21,  2777).  The  strengths  of  guanidine  and 
caustic  soda  were  found  to  be  in  the  ratio  of  0"8  :  1.  Aqueous  solu- 
tions of  dextrose-,  Isevulose-,  or  mannose-guanidine  show  a  gradual  fall 
in  optical  rotation  to  a  minimum  value,  which  is  the  same  for  the  three 
compounds.  This  behaviour  is  similar  to  that  investigated  by  Lobry  de 
Bruyn  in  the  action  of  alkalis  on  sugars.  The  results  obtained  from 
the  study  of  the  mutarotation  of  solutions  of  dextrose-,  Irevulose-,  or 
m vnnose-guanidine  may  be  summarised  as  follows:  (1)  the  fall  in 
optical  rotation  to  a  constant  minimum  represents  an  apparent  equi- 
ibrium  in  the  case  of  dextrose-  and  lajvulose-guanidine  between  two 
sugars  through  an  intermediate  substance  X,  the  concentration  of 
which  is  very  small,  G  <■  >  X  -<— >-  F.  (2)  The  velocity  constants  for 
the  transformation  of  dextrose  into  Issevulose,  and  vice  versd,  were 
found  to  be  00015  and  0-0021  respectively  ;  the  velocity  constants  for 
the  change  of  mannose  into  Isevulose  and  dextrose  are  0*0005  and 
0-00036  respectively.  The  velocity  of  the  reverse  cha-  of  Itevulose 
and  dextrose  into  mannose  is  very  small.  (3)  Thf  is  a  slow  dis- 
appearance of  X,  the  intermediate  substance,  to  f '.j.m  acids.  When 
optical  equilibrium  has  been  reached,  the  ratio  of  Isevulose  to  dextrose 
remains  constant   until  the  formation  of  acids  ceases.     The  changes 

may  be  represented  by  the  scheme  M  X  — ^  acids. 

67.  "The  action  of  aluminium  chloride  on  naphthalene.  Formation 
of  y3/3-dinaphthyl,  tetranaphthyl,  and  tetramethylerythrene." 
By  Annie  Homer. 

The  action  of  aluminium  chloride  on  naphthalene  has  l)een  studied 
in  detail.  /J/J-Diniphthyl,  C20H14,  was  formed,  as  had  been  indicated 
by  Friedel  and  Crafts.  Besides  this  compound,  three  new  hydro- 
carbons were  isolated,  namely  :  (1)  an  oil,  Cj^H,^,  ^robuhly  tetrameth)/l- 
rviphthaleiie  ;  (2)  a  resinous  hydrocarbon,  CjijHjj,  to  which  the  name 
telramethylerythrene  has  been  given  ;  and  (3)  a  yellowish-red  solid, 
tetranaphthyl,  C^^Ifo,,. 

Tetramothylerythrene  is  deep  red,  and  its  solutions,  besides  being 
highly  fluorescent,  show  two  absorption  bands  in  the  blue  and  violet 
portions  of  the  spectrum  roHpectively. 

/3/3-DinaphtIiyl  and  tetranaphthyl  are  produced  by  condensation  of 
the  naphthalene  molecules.  The  mode  of  formation  of  tetramethyl- 
erythrene is  open  to  question. 
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68.  "  Mercurous  hyponitrite."    By  PrafuUa  Chandra  Ray. 

The  author  has  succeeded  in  preparing  this  salt  in  a  purer  form 
than  that  described  in  a  former  paper  {Trans.,  1897,  71,  348).  A 
solution  of  mercurous  hyponitrite  in  nitric  acid,  unlike  the  silver  salt, 
undergoes  slow  dissociation  into  mercury  and  mercuric  hyponitrite. 

69.  **  The  decomposition  of  mercurous    and  silver   hyponitrites    by 
heat."     By  Prafulla  Chandra  Ray  and  Atul  Chandra  Ganguli. 

The  gaseous  products  of  decomposition  of  mercurous  hyponitrites 
are  nitrogen,  nitrogen  monoxide,  and  nitrogen  dioxide,  the  proportion 
of  the  first  being  very  small. 

Silver  hyponitrite  also  yields  the  same  gases  with  a  much  larger 
proportion  of  nitrogen  dioxide.  The  authors  are  of  opinion  that  these 
salts  have  both  an  oxylic  and  imidic  constitution. 


70.  "  Studies  in  optical  superposition.     Part  III." 
By  Thomas  Stewart  Patterson  and  John  Kaye. 

^-Mentliyl  diacetyl-t-tartrate  has  been  prepared  and  its  rotation  has 
been  determined  both  in  the  homogeneous  state  and  in  solution  in 
ethyl  alcohol,  benzene,  and  nitrobenzene.  The  results,  taken  in  con- 
junction with  those  previously  published  {Trans.,  1905,  87,  33  ;  1906 
89,  1884),  furnish  for  the  first  time  thoroughly  valid  evidence  as  to 
the  untenability  of  van't  Hoff's  assumption  regarding  optical  super- 
position. 

The  following  table  exhibits  this  comparison  at  different  tempera- 
tures for  the  homogeneous  substances  : 

III. 


r. 

20" 
100 
130 


I. 

Z-Menthyl 

diacetyl- 

d- tartrate. 

-256' 

228 

216 


II. 

Z-Menthyl 

diacetyl- 

^  tart  rate. 

-360° 

382 

390 


Mean  of 
I  and  II. 
-308° 
305 
303 


IV. 

i-Meuthyl 

diacetyl- 

i-tartrate. 

-274° 

280 

282 


IV— III. 
34° 
f 


For  solutions,  the  values  found  were  as  follows  : 


I.  II.  III.  IV. 

Z-Menthyl  ^-Menthyl  i-Menthyl 

diacetyl-  diacetyl-  Mean  of  diacetyl-  A. 

Solvent.  ci-tartrate.  Marti-ate.  I  and  II.  i-tartrate.       IV— III. 

Ethyl  alcohol      -268°  (2^:5)      -367°(2J:5)  -317-5°    -  292°  (p  :  0-455)     25*5° 

Benzene  285        ,,  313        ,,  299-0        248   {p  :  5'2)         51-0 

Nitrobenzene         238        „  355        „  296-5         244   {p  :  4-38)       52-5 

Both  in  the  homogeneous   condition  and  in  solution  therefore  the 
rotation  of  the  i-tartrate  is  markedly  greater  (that  is,  less  negative) 
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than  the  means  of  the  values  for  the  d-  and  Z-tartrates,  and  this 
furnishes  conclusive  evidence  that  the  rotation  due  to  a  given  asym- 
metric atoni  in  a  compound  of  two  or  more  asymmetric  radicles  is 
not  independent  of  the  configuration  of  the  other  group  or  groups 
with  which  it  is  combined. 

71.  "  An  extension  of  the  benzoin  synthesis." 
By  Reginald  William  Lane  Clarke  and  Arthur  Lapworth. 

Although  mandelonitrile  or  its  benzoyl  derivative  is  too  unstable  to 
condense  with  a^-unsaturated  ketones,  yet  its  aniline  derivative, 
benzylideneaniline  hydrocyanide,  can  be  made  to  do  so. 

With  carvone,  phenylimino-pbenzoyldihydrocarvone  is  obtained  : 

^^i*i>CHPh  +  CH<^^^^^">CO  = 


NPh:CPh-CH<^^^^!>CO  +  HCN, 


and  this,  on  hydrolysis  with  acids,  yields  two  stereoisomeric  /3-benzoyl- 
dihydrocarvones. 

With  benzylideneacetophenone,  y-cyano-a-benzoyl-y-anilino-fiy-di- 
pJienylpropatie  is  the  product : 

■'^™J>CHPh  +  CHPh:CH-CO'Ph  = 

-'^™J>CPh-CHPh-CH2-C0-Ph, 

the  constitution  of  which  was  shown  by  converting  it  by  heat  into 

OPh'CTT 
water,  hydrogen  cyanide,  and  tetraphenyl pyrrole,  NPh<^      '•nvtv.' 

A_/Pn .  Ux  h 

In    neither    instance    does    benzylideneaniline    alone    afford    any 

analogous  products.     These  condensations  were  shown  to  be  extensions 

of  the  well-known  "  benzoin  synthesis  "  as  interpreted  by  one  of  the 

authors  {Trans.,  1903,  83,  1004). 

72/  "  Interaction  of  starch  and  carbon  disulphide.  Xauthogenic 
esters  of  starch."  By  Charles  Frederick  Cross,  Edward  John 
Bevan,  and  John  Frederick  Briggs. 

Alkali  starch  in  its  bydrated  forms  is  a  gelatinous  impenetrable 
mass  which  i.s  only  superficially  attacked  by  carbon  disulphide. 

Starch  moistonod  with  the  disulphide  aud  theu  treated  with  a 
Hodium  hydroxide  solution  (15  to  20  per  cent.)  is  brought  into  the 
condition  for  ({uimtitative  reactiou  and  conversion  into  the  xanthogenic 
OHter  (Hudiuin  salt).  The  derivatives  are  analogous  in  all  respects 
to  thoBo  of  colluloKe  (TVa^M.,  1893,  63,  837). 
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73.  "  The  estimation  of  small  quantities  of  nitrogen  peroxide." 
By  Robert  Robertson  and  Sidney  Scrivener  Napper. 

The  method  depends  on  the  changes  observed  in  the  characteristic 
absorption  spectrum  of  nitrogen  peroxide  as  its  concentration  in  dilute 
mixtures  is  increased.  It  was  found  that  a  few  of  the  more  prominent 
groups  of  lines  were  visible  at  a  concentration  of  0*05  per  cent, 
nitrogen  peroxide,  and  that  as  the  proportion  was  raised  the  lines 
increased  in  intensity  and  number  until  the  violet  end  of  the  spectrum 
was  completely  absorbed  in  mixtures  approaching  a  concentration  of 
1"0  percent.  These  differences  are  suflBciently  well  marked  to  enable 
a  process  to  be  worked  out  for  the  quantitative  estimation  of  the 
concentration  by  comparison  with  standard  mixtures.  Photographic 
comparison  was  employed,  and  for  this  purpose  a  series  of  standard 
photographs  covering  a  range  of  concentration  from  0"05  to  1  per  cent, 
was  prepared. 

The  method  when  applied  to  the  estimation  of  small  quantities  of 
nitrogen  peroxide  in  air  gives  very  satisfactory  results,  and.  the  process 
which  is  applicable  to  any  gaseous  mixture  has  been  used  successfully 
for  the  investigation  of  the  gases  evolved  during  the  slow  decomposi- 
tion of  guncotton. 


74,  "  The  evolution  of  nitrogen  peroxide  in  the    decomposition   of 
guncotton."     By  Robert  Robertson  and  Sidney  Scrivener  Napper. 

Previous  investigators  have  given  accounts  of  experiments  in  which 
guncotton  was  slowly  decomposed  at  temperatures  near  130°  in  a 
vacuum  and  in  a  current  of  carbon  dioxide,  and  h^ve  stated  that  only 
a  small  quantity  of  nitrogen  peroxide  was  evolved,  or  have  made  no 
reference  to  its  presence.  With  the  help  of  the  method  described  by 
the  authors  (compare  preceding  paper)  a  careful  study  has  been  made 
of  the  gases  given  off  by  guncotton  when  heated  under  various 
conditions. 

These  include  heating  (1)  in  a  vacuum;  (2)  in  a  stream  of  carbon 
dioxide  ;  (3)  in  an  unchanged  atmosphere  of  carbon  dioxide  ;  (4)  in  nitro- 
gen dioxide,  and  (5)  in  air.  In  all  cases  more  than  10  percent,  of  the 
total  nitrogen  evolved  was  in  the  form  of  nitrogen  peroxide,  and  a  study 
of  the  results  shows  that  the  proportion  is  largely  dependent  on  the 
conditions  of  experiment ;  the  deposition  of  water  and  prolonged  con- 
tact with  the  heated  guncotton  tend  to  reduce  it,  and  when  these  two 
conditions  are  not  present  the  proportion  rises  to  40 — 50  per  cent. 
This  occurs  when  the  guncotton  is  heated  under  the  conditions  of  the 
Will  test,  and  reduction  of  the  rate  of  the  current  of  carbon  dioxide 
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causes  a  reduction  of  the  proportion  of  nitrogen  peroxide  evolved.  This 
effect  is  apparently  due  to  the  action  of  the  nitrogen  peroxide  on 
the  guncotton,  and  is  accompanied  by  a  rise  in  the  total  amount  of 
nitrogen  evolved,  indicating  that  oxides  of  nitrogen  cause  an  iocrease 
in  the  rate  of  decomposition  of  guncotton. 

75.  "  An  isomeric  change  of  dehydracetic  acid."     By  John  Norman 
Collie  and  Thomas  Percy  Hilditch. 

During  the  preparation  of  a  large  quantity  of  triacetic  lactone,  it 
has  been  noticed  that  if  sulphuric  acid  of  about  85  per  cent,  instead  of 
about  90  per  cent,  is  allowed  to  act  on  dehydracetic  acid,  the  yield  of 
triacetic  lactone  is  much  diminished.  On  pouring  the  product  into 
water,  an  acid,  CgHgO^,  isomeric  with  dehydracetic  acid,  has  been 
separated.  It  has  a  molecular  weight  of  169,  is  a  true  acid,  not  a 
lactone,  melts  at  99°,  and  has  an  electrical  conductivity  A;  =  0'00152. 
When  heated  to  about  200°  it  is  converted  almost  quantitatively  into 
■carbon  dioxide  and  dimethylpyrone.  On  boiling  with  excess  of  strong 
solution  of  barium  hydroxide  it  yields  barium  acetate,  acetone,  and 
barium  malonate.  A  solution  of  the  neutral  sodium  salt  on  boiling  is 
converted  into  sodium  dehydracetate,  from  which  dehydracetic  acid  is 
precipitated  by  adding  an  acid. 

The  free  acid,  when  heated  with  an  excess  of  ammonia,  gives  the 
ammonium  salt  of  a  lutidonecarboxylic  acid.  This  acid,  CgHgO^,  seems 
to  agree  in  all  respects,  except  its  electrical  conductivity,  with  an 
acid  obtained  by  Feist  {Annalen,  1890,  257,  253),  and  is  a  true  pyrone- 
carboxylic  acid  : 

CHa'CO-CHg-C-O-CO     ^  .     ,        ^.       .^ 
HC-CO-CH    I^ehydracetic  acid. 

CH„-C-0-C-CHo-CO.H  „  .       ,.        ., 

HC-CO-CH  '      "yo^ec'^^boxylic  acid. 
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Deutsches  Baderbuch,  bearbeitet  unter  Mitwirkung  des  Kaiser- 
lichen  Gesundheitbamtes,  pp.  [viii]  +  civ  +  535.  Leipzig  1907.  (Reed. 
20/3/07.) 

Tammann,  G.  Ueber  die  Beziehungen  zwischen  den  inneren 
Kraften  und  Eigenschaften  der  Lijsungen.  Ein  Beitrag  zur  Theorie 
homogener  Systeme.    pp.  viii+184.  Hamburg  1907.    (Reed.  20/3/07.) 

Tappeiner,  //.  v.,  und  Jodlbauer,  A.  Die  sensibilisierende  Wirkung 
fluorescierender  Substanzen.  Gesammelte  Untersuchungen  Uber  die 
photodynamische  Erscheinung.  pp.  viii  +  210.  ill.  Leipzig  1907. 
(Reed.  20/3/07.) 


ERRATUM. 

1907.     P.  74,  line  15  from  top, /or  "Cohen  "  read   '  Cahen. 
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At  the  next  Ordinary  Meeting  on  Thursday,  April  18th,  1907,  the 
following  papers  will  be  communicated  : 

"  The  magnetic  rotation  of  hexatriene,  CHalCH-CHlCH-CHtCHg, 
and  its  relationship  to  benzene  and  other  aromatic  compounds,  also  its 
refractive  power."     By  Sir  W.  H.  Perkin. 

"  Aromatic  azoiraides.  Part  I.  p-Hydroxyphenylazoimide."  By 
M.  O.  Forster  and  H.  E.  Fierz. 

"  The  action  of  hydrogen  peroxide  on  potassium  cyanide."  By 
O.  Masson. 

"  The  action  of  ethyl  oxalate  on  thioacetanilide  and  its  homologues." 
By  S.  Ruhemann. 

"  Measui'ements  of  the  velocities  of  saponification  of  the  ^menthyl 
and  /-bornyl  esters  of  the  stereoisomeric  mandelic  acids."  By  A. 
McKenzie  and  H.  B.  Thompson. 
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Friday,  22nd  March,  1907.  Annual  General  Meeting,  Professor  R. 
Meldola,  F.R  S  ,  Pre.sideiit,  in  the  Chair. 

Dr.  G.  D.  Lander  and  Dr.  J.  F.  Thorpe  were  appointed  scrutators 
and  the  Ballot  was  opened  lor  the  election  of  Officers  and  Council  for 
the  ensuing  year. 

The  President  presented  the  Report  of  the  Council  on  the  progress 
of  the  Society  during  the  past  twelve  months.  The  adoption  of  the 
Report  of  the  Council  was  proposed  by  Prof.  J.  B.  Harrison,  seconded 
by  Prof.  W.  Jackson  Pope,  and  carried  unanimously. 


REPORT   OF   THE   COUNCIL. 

The  Council  has  the  satisfaction  of  being  able  to  report  the 
continued  prosperity  of  the  Society  and  that,  measured  by  the  number 
of  papers  read  and  the  number  of  Fellows  on  the  list,  there  has  been 
greater  activity  than  in  any  previous  year. 

On  the  31^t  Decemb-r,  1 905,  the  number  of  Fellows  was  2,785. 
During  1906,  172  Fellows  were  elected  and  2  rein.•^tated,  thus  making 
a  gross  total  of  2,959.  The  Society  has  lost  24  Fellows  by  death;  24 
have  resigned,  the  elections  of  5  have  become  void  ;  39  have  been 
removed  for  non-payment  of  Annual  Subscriptions,  and  7  Life  Com- 
pounders, whose  addresses  could  not  be  found,  have  been  removed 
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The  total  number  of  Fellows,  therefore,  on  tlie  31st  December, 
1906,  was  2,860,  showing  an  increase  of  75  over  the  number  for  the 
previous  year. 

The  names  of  the  deceased  Fellows,  with  the  dates  of  their  election, 
are  : 


W.  H.  Chandler  (1872). 

F.  J.  Claudet  (1852). 
T.  S.  Davis  (1876). 

W.  H.  Edwards  (1902). 
M.  H.  Foye  (1884). 
C.  H.  B.  Hambly  (1859). 
J.  G.  Hepburn  (1853). 
J.  S.  C.  Hey  wood  (1848). 

G.  H,  Hurst  (1885). 
F.  M.  Lyte  (1859). 
C.  W.  Marsh  (1881). 
K.  H.  Miller  (1897). 


W.  J.  Orsman  (1884). 

B.  Phillips  (1889). 
J.  E.  Pitman  (1906). 
T.  Royle  (1862). 

F.  Smith  (1890). 
T.  D.  Smith  (1898). 
H.  J.  P.  Sprengel(1864). 
W.  S.  Squire  (1858). 
J.  A.  Storey  (1891). 

C.  Tookey  (1855). 
T.  B.  Tyson  (1885). 

A.  Walker,  Maj-Gen.  (1868), 


The  following  Fellows  have  resigned  : 


G.  D.  Atkinson. 
J.  Bate  man. 
W.  C.  T.  Beasley. 
SirB.V.S.  Brodie,  Bt. 
C.  H.  Burge. 
J.  M.  Campbell. 
H.  E.  Elli.s. 
J.  C.  Fell. 


P.  Haigh. 

S.  M.  Haigh. 

W.  Harris. 

E.  Hughes. 

R.  B.  Lee. 

H.  L.  Leech. 

H.  P.  Lewis. 

W.  C.  Mackenzie. 


A.  S.  MayHeld. 
J.  B.  Moody. 
J.  W.  Sand  ford. 
G.  T.  S.  Sichel. 
W.  H.  Sodeau. 
R.  C.  Styles. 
G.  E.  Tonilins. 
P.  J.  Vinter. 


The  names  of  the  Life  Compounders  whose  addresses  cannot  be  found, 
and  who  have  been  removed  therefore  by  the  Couicil,  are  : 

G.  Crampton  (1875).  A.  W.  Gillman  (1865). 

J.  Danson  (1850V  J.  Hadkins(m  (1878). 

A.  A.  Ferreira  (1864).  F.  E.  Harnuin  (1874). 

,T:un..v  Milbn-  nM48). 


The  number  of  the  Fellow.s  who  were  uiectiul  in  tiie  early  part  of 
the  Ia8t  century  has  been  still  further  diminished  by  the  death  ot 
Mr.  F.  J.  Claudet,  elected  on  16th  February,  1852;  Mr.  J.  G 
Hepburn,  elected  on  2lRt  February,  1853  ;  and  of  Mr.  .1.  S.  C. 
Hoy  wood,  who  wuK  electiid  on  3rd  April,  1848. 

The  number  of  Honorary  and  Foreign  Members  at  the  dose  of  190.'') 
wan  34.  No  oloctiouK  have  been  held  during  1906,  l)ut  the  Society 
ban  to  mourD  the    Iohm    of    Dr.    Fedor    Heiisteiu,    who    was    elected 
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1st  February,  1883,  and  who  died  on  19th  October,  1906.  The 
number  of  Honorary  and  Foreign  Members  at  31st  December,  1906, 
was  therefore  33. 

Since  the  close  of  1906,  the  Society  has  lost  by  death  three  more  of 
its  Honorary  and  Foreign  Members,  namely.  Prof.  Dr.  D.  I.  MendeleefF, 
(on  2nd  February),  Prof.  Dr.  Nicolai  Menschutkin  (on  4th  February), 
and  Prof.  Henri  Moissan  (on  20th  February), 

During  the  year  1906,  236  scientific  communications  have  been 
made  to  the  Society,  176  of  which  have  been  published  already  in  the 
Transactions,  and  abstracts  of  all  have  appeared  in  the  Proceedings. 

The  volume  of  Transactions  for  1906  contains  1,943  pages,  of  which 
1,890  are  occupied  by  186  memoirs,  the  remaining  53  pages  being 
devoted  to  the  Cleve  Memorial  Lecture,  the  Report  of  the  Annual 
General  Meeting,  and  the  Presidential  Address;  the  volume  for  the 
preceding  year  contains  184  memoirs,  which  occupy  1,818  pages. 

The  Journal  for  1906  contains  also  4,541  abstracts  of  papers 
published  mainly  in  foreign  journals,  which  extend  to  1,912  pages, 
whilst  the  abstracts  for  1905  numbered  4,356,  and  occupied  1,828 
pages. 

The  abstracts  for  1906  may  be  classified  as  follows : 

Part  I. 

No.  of 
Pages,        Abstracts. 

Organic  Chemistry 1,000         1,745 

Part    II. 

General  and  Physical  Chemistry  651 

Inorganic  Chemistry  559 

Mineralogical  Chemistry    128 

Physiological  Chemistry 486 

Chemistry    of   Vegetable   Physiology   and 

Agriculture 343 

Analytical  Chemistry 629 


912         2,796 


Total  in  Parts  I.  and  IT 1,912         4,541 

Among  the  first  acts  of  the  Council  elected  in  March,  1906,  was  the 
appointment  of  a  Finance  Committee,  and  it  was  decided  also  that  the 
names  of  the  Members,  together  with  those  of  the  House,  Library, 
Publication,  and  Research  Fund  Committees,  should  be  read  from  the 
Chair  at  the  Ordinary  Meeting  next  after  the  Meeting  of  Council  at 
which  the  Committees  are  formed. 
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In  the  previous  session,  and  on  a  second  occasion  during  the  present 
one,  the  desirability  of  reading  the  minutes  at  an  Ordinary  Meeting 
has  been  called  in  question ;  for  the  guidance  of  Chairmen  on  this 
point  it  has  been  resolved  that  henceforth  the  minutes  must  be  read  as 
long  as  the  present  Bye-Laws  remain  in  force. 

The  practice  of  holding  the  Ordinary  Meetings  of  the  Society  on  the 
first  and  third  Thursdays  of  the  month,  reversion  to  which  was 
announced  in  the  last  Annual  Report,  appears  justified  by  the  average 
attendance  of  Fellows,  which  has  been  well  maintained.  In  order  to 
relieve  the  pressure  of  business  which  has  been  usual  at  the  first  and 
last  Meetings  of  the  Session,  it  was  decided  to  hold  two  extra 
Meetings,  in  October  and  July  respectively. 

The  triennial  award  of  the  Longstaff  Medal  to  the  Fellow  of  the 
Society  who,  in  the  opinion  of  the  Council,  has  done  the  most  to 
promote  Chemical  Science  by  Research,  was  made,  on  the  recommenda- 
tion of  the  Research  Fund  Committee,  to  Prof.  Walter  Noel  Hartley, 
F.R.S.,  in  recognition  of  his  spectrochemical  investigations.  The 
medal  was  presented  on  October  18th,  1906. 

On  the  occasion  of  the  International  Celebration  marking  the 
Fiftieth  Anniversary  of  the  Foundation  of  the  Coal  Tar  Colour 
Industry,  an  address  of  congratulation  to  Sir  William  Henry  Perkin, 
F.R.S.,  was  presented  on  behalf  of  the  Society  by  the  President.  In 
accordance  with  the  resolution  of  the  public  meeting  at  which  the 
commemoration  was  inaugurated,  a  marble  bust  of  Sir  William  Perkin, 
executed  by  Mr.  F.  W.  Pomeroy,  A.R.A.,  has  been  presented  to  the 
Society  by  the  Committee  administering  the  Fund  subscribed  in 
support  of  the  celebration. 

The  Society  has  also  received  a  Berzelius  medal  cast  in  selenium, 
presented  by  Mr.  John  Spiller,  and  Prof.  J.  M.  Thomson,  F.R.S.,  has 
presented  an  aqua-tint  engraving  of  Dr.  Thomas  Thomson,  F.R.S. , 
Regius  Professor  of  Chemistry  in  the  Univei-sity  of  Glasgow  from 
1818  to  1852. 

During  the  vacation  of  1906  an  address  was  presented  to  the 
University  of  Aberdeen  at  the  celebration  of  its  fourth  centenary, 
which  took  place  in  September.  The  congratulations  of  the  Society 
were  offered  also  to  the  distinguished  Honorary  and  Foreign  member, 
Professor  Adolph  Lieben,  on  the  occasion  of  his  seventieth  birthday 
and  fiftieth  anniversary  of  his  doctorate. 

The  desirability  of  applying  for  a  supplemental  Charter  with  a  view 
to  removing  existing  restrictions  in  regard  to  nationality  and  sex  as 
affecting  election  to  the  Fellow.ship  of  the  Society  has  been  carefully 
considered  by  the  Council.  After  receiving  the  report  of  a  Special 
Committee  consiBtingof  Mr.  Phipson  Beale,  Mr.  Bousfield,  Dr.  Horace 
Brown,  Dr.   Moody,  Professor  Emerson  Reynolds,  Dr.  T.  F.  Thorpe, 
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Professor  W  A.  Tilden,  and  the  Officers,  the  Council  resolved  that  for 
the  guidance  of  Chairmen,  only  those  Fellows  who  are  British  subjects 
can  vote  at  meetings  or  be  eligible  for  offices,  and  that  the  matter  be 
made  clear  by  adding  to  the  gloss  on  the  Charter,  after  the  first  para- 
graph, the  words  "  but  British  subjects  who  are  Fellows  can  alone 
exercise  corporate  rights,  or  be  eligible  for  office." 

The  Council  has  resolved  that,  following  the  ordinary  index  of  the 
Transactions,  there  shall  appear  a  list  of  new  compounds  described 
in  the  original  communications,  tabulated  according  to  the  llichter 
system. 

The  alchemical  and  early  chemical  works  presented  to  the  Library 
by  Sir  Henry  E,  Roscoe  have  been  catalogued  (Proc,  1906,  22, 
209 — 233)  and  the  volumes  placed  in  a  special  book-case. 

The  number  of  books  borrowed  from  the  Library  during  1906  was 
1,126,  as  against  1,108  in  the  previous  year.  The  additions  to  the 
Library  comprise  :  («)  a  collection  of  136  alchemical  and  other  books 
presented  by  Sir  Henry  E.  Koscoe  ;  (6)  121  books,  of  which  64  were 
presented,  385  volumes  of  periodicals,  and  32  pamphlets,  as  against 
165  books,  324  volumes  of  periodicals,  and  48  pamphlets  last  year. 

In  January  last  the  Council  decided  that  during  the  remainder  of 
the  present  Session  the  Library  shall  be  kept  open  for  the  use  of 
Fellows  every  Thursday  from  10  a.m.  until  9  p.m.,  except  on  those 
evenings  on  which  the  Society  meet?,  when  it  will  remain  open  until 
10.30  p.m. 

The  annual  income  of  the  Research  Fund  from  its  investments  is 
£219  17s.  Oc^.,  and  from  this  grants  amounting  to  £210,  as  well  as  the 
LongstafE  Honorarium  and  Medal,  had  to  be  paid.  That  this  should 
be  not  only  possible,  but  that  there  should  also  be  an  excess  of  income 
over  expenditure  of  £26  13s.  l\d.  for  the  year,  is  due  to  the  amount 
of  £38  Qs.  lid.  having  been  returned  from  grants  made  in  previous 
years.  In  the  Transactions  for  1906  there  are  31  papers  contributed 
by  authors  to  whom  grants  had  been  made  from  the  Research  Fund. 

The  Treasurer  has  great  pleasure  in  recording  that  in  February  of 
the  present  year  the  Society  received  a  further  munificent  donation  of 
£1,000  to  the  Research  Fund  from  the  Worshipful  Company  of  Gold- 
smiths. The  income  accruing  from  this  donation  will,  in  accordance 
with  the  expressed  wish  of  the  donors,  be  devoted  especially  to  the 
encouragement  of  research  in  metallurgy  and  inorganic  chemistry. 

The  financial  transactions  of  the  Society  for  the  past  year  have  been 
very  satisfactory  and  show  a  substantial  surplus.  The  total  income 
of  the  Society  for  1906  is  £7,121  8s.  lid.,  being  an  increase  of 
£327  14s.  lid.  over  that  for  1905  (£6,793  14s.  Od.),  in  spite  of  the 
fact  that  the  amount  received  on  account  of  Life  Composition  Fees 
has  fallen  from  £360  to  £268,  a  decrease  of  £92.     The  increase  in 
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income  is  mainly  composed  of  the  following  three  items:  (1)  admis- 
sion fees,  £120  J  (2)  annual  subscriptions,  £138  18s.  Od.  ;  and  (3) 
sale  of  publications,  £120  6s,  3d.  Whilst  the  income  has  notably 
increased,  the  expenditure  has  fallen  much  more  considerably  and  is 
£718  19«.  Sd.  less  than  last  year,  so  that  instead  of  a  deficit  of 
£305  Is.  5c?.  on  the  year's  working  there  is  a  surplus  of  £741  13s.  2d., 
a  difference  in  all  of  £1,046  14s.  7d.  This  is  due  very  largely  to 
having  no  expenses  of  any  kind  to  meet  on  account  of  the  Collective 
Index,  which  last  year  alone  cost  the  Society  £778  10s.  5d.,  but  it 
must  not  be  thought  that  nothing  is  being  done  towards  the  prepara- 
tion of  the  next  volume,  because  the  card  indexes  now  made  by  Mrs. 
Dougal  for  each  Annual  Index  will,  with  comparatively  little  expense 
and  labour,  be  blended  together  and  thus  utilised  for  the  preparation 
of  Vol,  V.  of  the  Collective  Index,  which  will  cover  the  period 
1903—1912. 

The  cost  of  the  Journal,  the  Proceedings,  and  the  Annual  Reports 
all  show  increased  expenditure,  amounting  to  £71  7s.  6(Z.,  £40  6«,, 
and  £68  10s,  Td.  respectively.  It  is  very  satisfactory  to  notice  that 
although  the  Transactions  and  Abstracts  show  an  increase  of  over 
200  pages  and  contain  several  lengthy,  as  well  as  important  and 
expensive,  papers,  the  increase  in  cost  should  be  so  small.  In  this  con- 
nexion the  Treasurer  has  to  thank  Professor  Pope  and  Mr,  Barlow  for 
supplying  all  the  blocks  required  to  illustrate  their  paper  published  in 
the  November  issue  of  the  Journal.  The  increased  cost  of  the  Pro- 
ceedings is  due  in  part  to  the  issue  of  two  additional  numbers  corre- 
sponding to  the  two  extra  Meetings  of  the  Society  in  July  and  in 
October,  and  in  part  also  to  the  printing  of  the  catalogue,  compiled 
with  great  care  by  the  Librarian,  of  the  collection  of  alchemical  works 
above  referred  to  which  the  Society  owes  to  the  generosity  of 
Sir  H,  E,  Roscoe,  and  which  are  now  properly  housed  in  the  Library. 

The  balance  sheet  also  shows  that  a  small  legacy  of  £33  12s.  'dd. 
has  been  received  under  the  will  of  the  late  Mr,  Henry  Dircks,  and  is 
a  residue  of  the  estate  from  which  almost  exactly  thirty  years  ago  the 
Society  received  £840  5s. 

The  Treasurer  gave  a  statement  as  to  the  Society's  Income  and 
Expenditure  during  the  year  1906,  and  proposed  a  vote  of  thanks  to 
the  Auditors,  which  was  seconded  by  Dr.  W,  R.  E,  Hodgkinson  and 
carried  unanimously.  Acknowledgment  was  made  by  Mr.  E,  Grant 
Hooper. 

A  vote  of  thanks  to  the  Treasurer,  Secretaries,  Foreign  Secretary, 
and  Council  fur  their  services  during  the  past  year  was  pro])o.sed  by 
Sir  William  H.  Perkin,  seconded  by  Dr.  E.  Divers,  and  adopted 
unaniniouHly  ;  this  was  acknowledged  by  Sir  William  liiimsay. 
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The  President  then  delivered  his  address,  entitled  "  The  Position 
and  Prospects  of  Chemical  Research  in  Great  Britain."  Dr.  T.  E. 
Thorpe  proposed  a  vote  of  thanks  to  the  President  coupled  with 
the  request  that  he  would  allow  it  to  be  printed  in  the  Society's 
Transactions.  The  motion  was  seconded  by  Prof.  J.  Millar  Thomson, 
and  carried  with  acclamation,  the  President  making  acknowledgment. 

The  Scrutators  then  presented  their  report  to  the  Chairman,  who 
declared  that  the  following  had  been  duly  elected  as  Officers  and 
Council  for  the  ensuing  year  : 

President :  Sir  William  Ramsay,  K.C.B.,  F.R.S. 

Vice-Presidents  who  have  filled  the  Office  of  President:  H.  E.  Arm- 
strong, Ph.D.,  LL.D.,  F.R.S. ;  A.  Crum  Brown,  D.Sc,  LL.D.,  F.R.S.  ; 
Sir  William  Crookes,  D.Sc,  F.R.S. ;  Sir  James  Dewar,  M.A.,  LL.D., 
F.R.S. ;  A.  Vernon  Harcourt,  M.  A.,  D.C.L.,  F.R.S. ;  Raphael  Meldola, 
F.R.S. ;  H.  Muller,  Ph.D.,  LL.D.,  F.R.S.  ;  W.  Odling,  M.A.,  M.B., 
F.R.S.  ;  Sir  W.  H.  Perkin,  Ph.D.,  LL.D.,  F.R.S.  ;  J.  Emerson 
Reynolds,  Sc.D.,  M.D.,  F.R.S.  ;  Sir  Henry  E.  Roscoe,  LL.D.,  F.R.S.  ; 
W.  J.  Russell,  Ph.D.,  F.R.S.;  T.  E.  Thorpe,"  C.B.,  LL.D,  F.R.S.; 
W.  A.  Tilden,  D.Sc,  F.R.S. 

Vice-PresideiUs :  J.  J.  Dobbie,  M.A.,  D.Sc,  F.R.S.;  Rudolph 
Messel,  Ph.D.  ;  Sir  Alexander  Pedler,  CLE.,  F.R.S.  ;  W.  H.  Perkin, 
Ph.D.,  F.R.S.  ;  A.  Smithells,  B.Sc,  F.R.S.  ;  W.  P.  Wynne,  D.Sc, 
F.R.S. 

Treasurer  :  Alexander  Scott,  M.A.,  D.Sc,  F.R.S. 

Secretaries :  M.  O.  Forster,  D.Sc,  Ph.D.,  F.R.S.  ;  A.  W.  Crossley, 
D.Sc,  Ph.D. 

Foreign  Secretary :  Horace  T.  Brown,  LL.D.,  F.R.S. 

Ordinary  Members  of  Council :  Edward  C.  C.  Baly  ;  George  T. 
Beilby,  F.R.S. ;    Bernard  Dyer,  D.Sc  ;  W.  R.  E.  Hodgkinson,  Ph.D. 

E.  Grant  Hooper  ;  H.  A.  D.  Jowett,  D.Sc.  ;  H.  R.  Le  Sueur,  D.Sc 

F.  E.  Matthews,  Ph.D. ;  G.  T.  Moody,  D.Sc ;  A.  G.  Perkin,  F.R.S 
W.  J.  Sell,  D.Sc,  F.R.S. ;  John  Wade,  D.Sc 
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ANNIVERSARY  DINNER. 

The  Anniversary  Dinner  of  the  Society  was  held  at  the  "Whitehall 
Rooms  on  Friday,  March  22nd,  at  7  p.m.,  at  which  the  following 
Fellows  and  Guests  were  present : 


Armit,  Dr.  H. 

Armstrong,  Dr.  E.  F. 

Armstrong,  Prof.  H.  E.,  F.R,S.,  Past 
President. 

Baker,  Dr.  H.  B.,  F.R.S. 

Baker,  Mr.  J.  L. 

Barger,  Dr.  G. 

Barry,  Sir  John  Wolfe,  K.C.B.,  F.R.S., 
Chairman  of  Executive  Committee, 
City  and  Guildf  of  London  Institute. 

Bavliss,  Dr.  W.  M.,  F.R.S. 

Beale,  Mr.  W.  P.,  K.C.,  M.P. 

Beilby,  Mr.  G.  T.,  F.R.S. 

Blaikie,  Mr.  L. 

Brewin,  Mr.  A.,  Prime  Warden,  The 
Dyers'  Company. 

Briggs,  Mr.  H. 

Brown,  Prof.  A.  J. 

Brown,  Dr.  H.  T.,  F.R.S.,  Vice-Pre- 
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The  following  toasts  were  proposed  : 

By  the  President. 

1.  His  Most  Gracious  Majesty  the  King. 

2.  Her  Majesty  the  Queen  Alexandra,  their  Royal  Highnesses  the 

Prince  and  Princess  of  Wales,  and  the  other  Members  of  the 
Royal  Family. 


By  the  Right  Honourable  Lord  Rayletgh,  O.M.,  F.R.S., 
President  of  the  Royal  Society. 

3.  The  Chemical  Society,  coupled  with  .the  name  of  The  President. 


By   Sir   William  Ramsay,  K.C.B.,  F.R.S., 

President-Elect  of  the  Chemical  Society. 

4.  Scientific  Societies,  coupled  with  the  names  of  the  Right 
Honourable  Lord  Kelvin,  O.M.,  G.C.V.O.,  F.R.S.,  and  Pro- 
fessor E.  Ray  Lankester,  F.R.S,  President  of  the  British 
Association  for  tht  Advancement  of  Science. 


By  Professor  Henry  E.  Armstrong,  F.R.S., 
Past  President  of  t/ie  C/iemical  Society. 

Education,  associated  with  the  names  of  Mr.  T.  H.  Warren, 
Vice-Chancellor  of  the  University  of  Oxford;  Sir  Arthur  W. 
Rocker,  F.R.S.,  Principal  of  the  University  of  London  ;  and 
Sir  John  Wolfe  Hauuy,  K.C.B.,  F.R.S.,  Chairman  of  the 
Executive  Commillee  of  the  City  and  Guilds  of  London  Institute. 


Professor  T.  E.  Thorpb,  C.H.,  F.R.S., 
Past  President  of  the  C/umical  Society. 

6.  The  Questa,  ronplnd  with  Iho  names  of  Ooh.  I^ath  Profossoi 
Dr.  Kmil  Fischeu,  F.R.S.,  and  I'rofcHsor  J.  A.  I'^vini:,  K.R.S., 
IHiector  of  Naval  Education. 
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After   the   President   had    given    the    Loyal    Toasts,    The    Right 
Honourable  Lord  Rayleigh,  O.M.,  proposed  The  Chemical  Society. 

He  said  the  toast  would  require  but  little  commendation  from  him 
in  such  a  company  as  was  assembled.  Although  most  of  his  time 
had  been  given  up  to  the  study  of  physics,  he  had  always  taken  the 
keenest  interest  in  their  science,  and  at  an  early  age  had  served  a  sort 
of  apprenticeship  to  it,  having  managed  to  burn  his  fingers  rather 
seriously  with  phosphorus  before  he  was  thirteen.  Their  science  was 
so  extensive  and  grew  with  such  rapidity  that  many  of  its  branches 
were  but  little  known  to  him.  As  examples  of  this  growth,  he 
referred  to  the  development  of  the  aniline  dye  industry,  which  had 
become  of  immense  theoretical  and  practical  importance,  and  to  the 
various  branches  so  intimately  connected  with  the  name  of  Di-.  Emil 
Fischer.  In  some  aspects,  chemistry  might  be  regarded  as  a  branch  of 
physics,  and  only  lately  he  had  been  looking  over  those  wonderful 
papers  of  Willard  Gibbs  which  were  still  the  foundation  of  that 
branch  of  chemical  science,  and  which  had  recently  been  collected  and 
republished. 

Prof.  Meldola  was  a  man  of  many  and  varied  attainments.  Primarily 
he  was  a  chemist,  but  there  were  few  departments  of  science  with  which 
he  was  not  connected,  and  therefore  in  giving  the  toast  of  the  Society 
he  would  couple  with  it  the  name  of  its  President. 

The  President  said  he  was  deeply  indebted  to  those  present  for  the 
very  kind  reception  which  they  had  given  to  the  toast  proposed  by 
the  distinguished  President  of  the  Royal  Society.  He  could  not  help 
feeling  that  this  was  one  of  those  rare  occasions  that  fall  to  the  lot 
of  the  oliicial  repi'esentative  of  one  of  the  scientific  societies  to  speak 
to  a  somewhat  wider  public  than  his  own  immediate  circle  of 
colleagues  who  meet  within  the  walls  of  the  scientific  societies,  and  he 
would  take  this  opportunity  of  saying  a  word  or  two  as  to  the  work 
of  these  societies.  He  feared  there  was  only  too  much  truth  in  the 
accusation  that  this  is  an  unscientific  nation.  Still,  he  would 
have  it  known  that  in  societies  like  that  assembled  and  in  kindred 
societies  there  were  banded  together  small  armies  of  ardent  workers 
who  were  keeping  alight  the  torch  of  scientific  research,  and  that, 
however  unscientific  nationally,  when  the  time  of  scientific  enlighten- 
ment arrived  he  hoped  this  would  count  to  our  credit  and  for  merit. 
With  regard  to  the  Chemical  Society  in  particular,  he  felt  disposed  to 
join  issue  with  Lord  Rayleigh  as  to  whether  chemistry  should  be 
regarded  as  a  branch  of  physics  or  physics  as  a  branch  of  chemistry. 
He  claimed  that  in  its  ultimate  association  with  other  departments  of 
science,  chemistry  was  as  far-reaching,  as  cosmopolitan,  as  any  branch 
of  science  which  was  being  cultivated  at  the  present  time.  The 
Chemical  Society  was  in  an  exceedingly  flourishing  condition.     It  was 
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a  venerable  Society,  founded  in  1841,  and  granted  a  Charter  in  1848. 
It   had    therefoi*e   arrived    at   what,  according   to    the  Civil  Service 
estimates,  would  be  considered  as  the  year  of  dotage,  instead  of  which 
he  regarded  it  as  only  just  entering  its  prime.     During  the  last  few 
months  the  Society's  ranks  had  been  thinned  by  the  hand  of  death  in 
the   most   lamentable   way.     All   its   honorary  and  foreign   Russian 
members,  Beilstein,  Mendeleeff,  and  Menschutkin,  had  been  lost,  and 
in  France  Moissan  had  passed  away,  and,  quite  recently,  Berthelot. 
He  was  sure  those  assembled  would  like  it  to  be  known  how  deeply 
they  sympathised  with  their   foreign   confreres  on  the  international 
loss  which  science  had  sustained  by  the  death  of  these  distinguished 
chemists.     The  Society  had  a  membership  of  nearly  2,900,  and  was 
spending  from  £4,000  to   £5,000  a  year  in  printing  and  publishing 
the  Transactions,  Proceedings,  and  Annual  Reports.    Of  the  value  of 
these  publications  he  need  say  nothing,  for  they  were  sufficiently  well 
known,  and  if  any  justification  for  the  Society's  existence  were  ever 
needed  its  publications  might  be  pointed  out  as  the  one  great  work 
which  it  had  so  successfully  carried  on.     The  editorial    department 
was  omnivorous.     In  the  pages  of  the  Journal,  room  'was   made  for 
atoms  and  electrons,  and  even  corpuscles.     They  all  received  perfectly 
impartial  editorship,   and  if    the  new   President  would    forgive   the 
reference,  space  was  even  found  for  organic  chemistry  !     Among  the 
self-imposed  duties  of  the  President  was  the    delivery  of  an   annual 
address,  and    that   afternoon  he    had    been    dealing    with  a   subject 
he   had   closely  in  mind,   namely,  the  position  of  chemical   research 
in  this  country.     He   had   come  to  the  conclusion  that   there   was 
an  immense  deal  of  chemical  talent,  of   chemical  faculty,  but   that 
there  was  an  enormous  wastage  going  on  all  over  the  country  owing 
to  unfavourable  conditions,   some  of    which  he  had    endeavoured  to 
analyse  in  the  course  of  his  address.     That  was   a  very  deplorable 
state  of  affairs,  for    which    he    saw  no  immediate  prospect  of   any 
remedy.       He    thought    gratitude    should    be    expressed     for     any 
checks  to  this  wastage  that  might  be  in  existence,  and  that  it  was  the 
duty,  not  only  of  the  Chemical  Society  as  regards  its  own  science, 
but  the  duty  of  the  scientific  world  as  a  whole  to  give  recognition  to 
those  agencies  which  were  at  work,  helping  to  check  this  wastage  of  what 
he  and  many  others  considered  to  be  one  of  the  most  valuable  assets 
poMeesed   by  the  country,   namely,    the  original  faculty  of  scientific 
work.       Of    such   agencies   he  would    mention   the  1851   Exhibition 
Scholarship,  the  Fellowship  given  by    the    Saltors'     Company,   and 
the  Oarnegie  Scholarships.     As  to  Research  funds,  the  Government 
made  a  grant  to  the  Royal  Society,  but  Chemistry  could  only  come  in 
for  it«  share  along  with  other  sciences.     Then  there  was  the  Research 
Fund  of  the  Chemical  Society,  from  which  there  accrued  the  modest 
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income  of  some  X220  per  annum,  and  on  account  of  that  income  being 
so  modest  its  allotment  had  to  be  limited  to  workers  for  the  purchase 
of  expensive  materials  and  apparatus.  The  fund  had  been  augmented 
recently  by  the  munificence  of  the  Goldsmiths'  Company,  who  had 
added  XI, 000  to  it.  He  would  take  this  public  opportunity  of  ex- 
pressing the  appreciation  of  the  whole  scientific  world  at  the  muni- 
ficence of  this  same  Company,  which  had  so  splendidly  endowed  the 
Lawes  Agricultural  Institute  by  a  gift  of  XI  0,000.  Then  it  was 
hoped  that  in  a  short  time  the  sum  of  £2,700  would  be  added  to  the 
Research  Fund  of  the  Chemical  Society  in  the  name  of  a  distinguished 
past- President,  Sir  W.  H.  Perkin.  Much  more  could  be  done  if 
there  were  greater  reserves  to  fall  back  upon.  It  had  always  been 
a  point  of  ambition  to  him  to  see  the  Research  Fund  in  such  a 
position  as  would  enable  the  Society  to  give  personal  grants  to 
workers,  so  that  they  could  each  secure  the  services  of  competent  men 
to  co-operate  with  them  in  their  work.  That  point  appealed 
particularly  to  teachers  like  himself.  All  teachers  had  had 
brilliant  young  men  passing  through  their  classes  who  had  been  com- 
pelled to  go  out  into  the  world  as  soon  as  possible  to  earn  their 
living,  and  thus  the  country  had  practically  lost  the  benefit  of  their 
capabilities.  If  by  some  such  endowment  as  that  alluded  to 
teachers  were  enabled  to  capture  talent  of  this  kind  and  keep  it  going, 
the  chemical  research  of  the  country  would  be  an  enormous  gainer  in 
the  long  run. 

Sir  Wm.  Ramsay,  K.C.B.,  proposed  "Scientific  Societies."  After 
mentioning  many  of  the  learned  Societies  of  Europe  and  America, 
he  asked  why  were  they  banded  together.  There  were  important 
reasons.  One  was  that  the  young  members  were  enabled  to  meet 
the  old,  which  gave  great  encouragement  to  the  younger  men,  and 
their  elders  found  pleasure  in  knowing  them,  but  the  chief  reason 
was  that  they  all  had  at  heart  the  advancement  of  knowledge.  They 
desired  to  increase  the  sum  total  of  the  knowledge  of  the  phenomena 
of  the  world.  Their  desire  to  know  was  insatiable,  and  they  were 
willing  to  make  sacrifices  to  that  end.  In  that  way  they  founded  a 
brotherhood  with  all  others  who  were  working  like  themselves, 
independent  of  politics  and  independent  of  nationality.  For  these 
reasons,  he  asked  them  to  drink  the  toast. 

Lord  Kelvin,  O.M.,  G.C.V.O.,  was  the  first  to  respond.  He  said  he 
found  it  very  diflScult  to  distinguish  between  the  scientific  societies  for 
which  he  had  to  reply.  He  believed  "Physics"  was  the  subject 
for  which  he  was  specially  responsible.  But  chemistry — how  was  it 
distinguished  from  physics  1  For  fifty-three  years  he  had  endeavoured 
to  teach  natural  philosophy,  which  was  Scotch  for  physics,  and  he 
never  could  distinguish  between  physics  and  chemistry.     Well,  what 
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was  physics  and  what  was  chemistry  ?  He  would  define  them  together 
as  the  science  of  Force.  They  heard  much  at  present  of  the  breaking 
up  of  atoms,  but  when  they  heard  of  an  object  from  which  some- 
thing had  been  chipped,  it  could  not  have  been  an  atom.  He  had  read 
in  the  newspapers  of  the  death-bed  of  an  atom,  and  yet  chemists  were 
going  to  be  told  that  there  was  no  such  thing  as  an  atom  !  Whether 
there  were  many  atoms  of  a  different  kind  was  a  matter  for  investiga- 
tion, but  whether  each  atom  of  its  own  kind  remained  for  ever 
unchanged  or  not  was  a  subject  much  discussed.  He  was  not  then 
going  to  give  an  opinion  upon  it,  but  it  was  better  not  to  call  a  thing 
an  atom  when  it  was  broken.  As  to  chemistry,  he  had  great  sympathy 
with  it.  Lord  Rayleigh  burnt  his  fingers  with  phosphorus  when  he 
was  thirteen.  "Well,  he  (Lord  Kelvin)  had  burnt  his  fingers  with 
phosphorus  when  he  was  eighty-two,  a  thing  but  few  chemists  or 
physicists  could  say. 

Prof.  E.  Ray  Lankester  also  responded.  Scientific  societies  at 
the  present  time  were  somewhat  limited  in  their  objects,  or  at  any  rate 
in  their  possible  activity.  He  thought  they  should  become  something 
more  like  the  ancient  guilds  of  the  great  cities  of  Europe,  and 
endeavour  to  obtain  large  funds  from  those  who  had  benefited  and  had 
made  fortunes  out  of  the  knowledge  discovered  by  the  devotees  of 
these  sciences,  and  to  employ  those  fvinds  in  development  on  their  own 
particular  lines.  He  was  astonished  to  learn  that  the  Chemical 
Society  had  a  lleseai"ch  Fund  that  produced  only  £220  a  year.  When 
they  heard  of  the  large  fortunes  made  by  the  application  of  chemistry, 
he  felt  that  one  reason  why  they  did  not  get  more  was  some  want 
of  organisation  to  enable  the  societies  to  secure  a  very  much  lai'ger 
proportion  of  the  wealth  gained  from  the  increase  of  scientific  know- 
ledge. In  the  future  he  thought  they  should  try  to  make  one  large 
scientific  society,  something  like  a  guild,  or  ancient  college,  or  brother- 
hood, which  would  hold  property  for  the  benefit  of  a  great  cause. 
He  ventured  to  say  that  would  be  a  much  better  way  to  advance 
science  than  by  gifts  of  money  to  mixed  corporations,  such  as  uni- 
versities. He  had  no  faith  in  universities  as  promoters  of  scientific 
knowledge.  Judging  from  the  use  made  of  the  funds  of  the  University 
of  Oxford,  no  one  could  say  that  it  was  desirable  to  entrust  any  large 
sum  of  money,  at  the  pre.sent  moment,  at  any  rate,  to  that  University 
for  the  promotion  of  scientific  research.  The  same  would  apply  to 
the  Univorhity  of  London.  But  societies,  such  as  he  suggested, 
could  apply  such  funds  without  any  danger  of  their  being  perverted 
to  secondary  uses. 

I'rof.  Hkniiv  E.  Aumhtuono  proposed  tlio  toust  of  "Education." 
Bpeuking  of  the  IJuivcrKitieH,  ho  said  a  head  and  centre  was  abso- 
lutely iiecoHHary  for  classical  activity,  but  thoy  could  not  but  feel  that 
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it  was  the  duty  of  the  Universities  to  exact  from  their  sons  also 
some  understanding  of  science.  Some  knowledge  of  experimental 
phenomena  should  be  aimed  at  in  all  culture. 

Mr.  T.  H.  Wareen  responded  first.  He  said  that  chemistry  at 
Oxford  was  not  what  it  ought  to  be,  but  its  position  was  far  different 
from  that  which  it  occupied  some  years  ago.  The  universities  were 
reviving  the  traditions  of  olden  times.  At  Oxford  there  was  a  great 
school  of  chemistry  and  there  were  many  young  chemists  there  who 
would  be  heard  of  before  long. 

Sir  Arthur  W.  Rucker  next  responded.  He  said  it  was  the  duty 
of  a  University  to  teach  and  to  add  to  knowledge,  and  he  confessed  to 
receiving  a  shock  at  what  Prof.  Ray  Lankester  had  said.  He  stoutly 
defended  the  University  of  London,  and  added  that  after  all  education 
was  growing  and  we  need  not  despair  of  English  education. 

Sir  John  Wolfe  Barry  also  responded.  He  said  he  looked  forward 
to  great  results  from  the  Colleges  at  South  Kensington.  Speaking  as 
an  engineer,  he  thought  his  profession  might  be  stated  to  rest  upon 
chemistry,  which  taught  them  the  composition  and  properties  of 
materials.    Civil  engineers  were  deeply  indebted  to  the  Chemical  Society. 

Prof.  Thomas  Edward  Thorpe  proposed  "  The  Guests." 

Dr.  Emil  Fischer  and  Prof.  J.  A.  Ewing  responded. 


Thursday,  April  18th,  1907,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  W.  S.  Anderson  and  L.  R.  Scammel  were  formally  admitted 
Fellows  of  the  Society. 

It  was  announced  that  the  Council  had  appointed  the  following 
Committees  for  1907—1908. 

Finance  Committee. — E.  G.  Hooper,  G.  T.  Moody,  T.  E,  Thorpe, 
W.  A.  Tilden,  and  the  Officers. 

House  Committee. — W.  R.  Dunstan,  J.  E.  Reynolds,  W.  J.  Russell, 
J.  M.  Thomson,  T.  E.  Thorpe,  W.  A.  Tilden,  and  the  Officers. 

Library  Committee. — E.  C.  C.  Baly,  B.  H.  Brough,  F.  D,  Chattaway, 
B.  Dyer,  A.  Harden,  C.  A.  Keane,  A.  Lapworth,  E.  J.  Mills,  J.  M. 
Thomson  (Chairman),  J.  Voelcker,  J.  Wade,  the  Editor,  and  the 
Officers. 

Publication  Committee. — H.  E.  Armstrong,  E.  C,  C.  Baly,  W.  R, 
Dunstan,  R.  Meldola,  G.  T.  Morgan,  W.  A.  Tilden,  J.  Wade,  and  the 
Officers. 

Research  Fund  Committee. — G.  T.  Beilby,  W.  R.  Dunstan,  P.  F. 
Frankland,  A.  D.  Hall,  G.  Matthey,  R.  Messel,  H.  Muller,  Sir  A. 
Pedler,  W.  H.  Perkin,  W.  A.  Tilden,  and  the  Officers. 


110 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Hugh  Hague  Copping,  B.A.,  Cabourne,  Caistor,  Lincolnshire. 
Matthewman  Dalton  Cowap,  21,  Alma  Square,  St.   John's  Wood, 

N.W. 
Eugen  Fischer,  Ph.D.,  Biebrich  am  Rhein,  Germany. 
Walter  George  Gledhill,  M.A.,  Dersingham,  Greenroyde,  Halifax. 
John  Atkinson  Jennings,  61,  Gleneagle  Road,  Streatham,  S.W. 
Percival  George  Lloyd,  15,  Woodside  Road,  Kingston-on-Thames. 
Harold  Pochin,  B.A.,  12,  Chapel  Street,  Berkhampstead,  Herts. 
Charles  Kenneth  Tinkler,  B.Sc,  297,  Franklin  Road,  Kings  Norton, 

Nr.  Birmingham. 

A  certificate  has  been  authorised  by  the  Council  for  presentation 
for  ballot  under  Bye-law  I  (par.  3)  in  favour  of  Mr.  Thomas  Kirkman 
Dealy,  Craigmin  East,  Magazine  Gap,  Hongkong. 

Of  the  following  papers,  those  marked  *  were  read  : 


*76.  "  The  magnetic  rotation  of  hexatriene, 

ch2:ch-ch:ch-ch:ch2, 

and  its  relationship  to  benzene  and  other  aromatic  compounds, 
also  its  refractive  power."     By  Sir  William  Henry  Perkin. 

In  a  paper  on  the  magnetic  rotatory  power  of  aromatic  compounds 
(Trans.,  1896,  69,  1025)  the  very  high  rotations  they  possess  have  been 
pointed  out ;  the  cause  of  this  has  been  supposed  to  be  due  in  the  case 
of  benzene  to  its  ring  formation,  because  the  rotation  of  that  substance 
is  much  higher  than  that  of  its  isomeride  dipropargyl. 

This,  however,  became  doubtful  when  it  was  found  that  rf-A'*'*'- 
;j-menthadiene,  which  contains  two  unsaturated  groupings  in  con- 
junction, gave  abnormally  high  rotations,  indicating  the  possibility  that 
in  benzene  and  other  substances  containing  unsaturated  groups  in  con- 
junction, the  high  rotations  were  also  due  to  this  circumstance.  It 
was  therefore  desirable  to  examine  some  chain  compound  containing 
unsaturated  groups  in  conjunction,  in  which  there  could  be  no  influence 
duo  to  ring  formation.  Tliis  was  rendered  possible  by  the  examina- 
tion of  hoxiitrit-no,  which  contains  throe  consecutive  unsaturated 
groups. 

ITpxatriono  was  found  to  have  a  roniarkal)ly  liigh  rotation  of  12"196. 
The  dilTeronco  in  the  formation  of  hexatriene  and  benzene  is  simply 
the  difference  of  ring  formation,  due  to  the  loss  of  2  atoms  of 
hydrogen.  This  affectH  the  magnetic  rotation  by  0982  and  if  tliat 
amount  iH  Hubtracted   from   the  above  a  value   is  obtained  for   the 
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magnetic  rotation  of  benzene,  based  on  the  assumption  that  benzene 
contains  three  unsaturated  groupings;  this  amounts  to  11'214, 

This  number  is  practically  that  actually  found  for  benzene,  11 '284, 
and  appears  to  point  to  two  conclusions,  namely,  that  benzene  contains 
three  contiguous  unsaturated  groupings  (Kekule's  formula),  and 
secondly  that  these  have  substantially  the  same  values  as  in  open  chain 
compounds. 

It  is  also  noticed  that  the  values  of  these  unsaturated  groups  when 
in  conjunction  considerably  increase  with  their  number. 

The  refractive  and  dispersive  power  of  hexatriene  is  very  high,  but 
the  numbers  do  not  show  such  a  close  relationship  to  benzene  as  do  the 
magnetic  rotations. 

-Discussion. 

Mr.  S.  S.  Pickles  stated  that  the  results  obtained  by  Sir  W.  Perkin 
were  of  interest  particularly  to  terpene  chemists,  who  were  frequently 
coming  in  contact  with  phenomena  connected  with  systems  of  conjugated 
ethylenic  linkings.  The  anomalous  behaviour  of  compounds  containing 
such  an  arrangement  of  double  bonds  called  for  some  explanation. 
The  fact  that  such  compounds  as  phellandrene,  A^-*"*'-/)-menthadiene,  and 
A^^-dihydrobenzene,  all  of  which  contain  the  grouping  •C!C*C!C',  com- 
bine with  only  two  atoms  of  bromine  additively,  instead  of  with  four  as 
might  be  expected,  and  the  persistence  of  the  remaining  condition  of 
unsaturation  had  often  led  chemists  to  wonder  what  was  the  state  of 
affairs  in  conjugated  ethylenic  linkings.  Sir  W.  Perkin's  determina- 
tions had  shown  that  from  a  physical  standpoint  there  were  reasons 
for  assuming  a  somewhat  similar  condition  to  that  prevailing  in  the 
benzene  ring,  ami  the  speaker  considered  that  the  above-mentioned 
behaviour  was  to  some  extent  chemical  evidence  in  the  same  direction. 

Thus,  accepting  certain  properties  and  behaviour  as  the  outcome  of 
this  arrangement  of  double  bonds,  the  Kekule  formula  becomes 
applicable  and  explanatory  in  the  case  of  benzene. 

Mr.  Baly  pointed  out  that  in  the  Kekule  benzene  formula 
a 

I       ||c,    the    conjugation    of    double    linkings    is    greater    than    in 

%/ 
b 

hexatriene ;  in  benzene  this  effect  occurs  between  the  double  linkings 

a  and  b,  between  b  and  c,  and  between  c  and  a,  whilst  in  hexatriene, 

CHglCH'CHICH'CHICHo,  the  effect  only  occurs  between  a  and  b 
and  between  b  and  c,  and  not  between  c  and  a.  He  asked  whether 
this  increased  conjugation  might  not  be  the  origin  of  the  fact  that 
the  magnetic  rotation  of  benzene  is  higher  than  that  of  hexatriene  by 
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0'07.  He  did  not  agree  with  Professor  Armstrong's  remarks  that 
Sir  William  Perkin's  results  do  not  fit  in  with  the  modern  views  of 
the  benzene  molecule.  The  three  double  linkings  as  required  by  the 
Kekule  formula  give  rise  to  a  definite  amount  of  conjugation  between 
them,  and  hence  to  a  definite  magnetic  rotation.  If  the  ring  be 
flexible  and  in  a  state  of  pulsation  or  vibration,  the  total  amount  of 
conjugation  would  remain  the  same,  as  no  energy  leaves  or  enters 
the  system.  The  magnetic  rotation  would  therefore  be  the  same  as 
that  demanded  by  the  three  static  double  linkings. 

The  Pkesident  remarked  that  the  fact  that  Sir  W.  Perkin  had  found 
results  which  proved  that  the  Kekule  formula  for  benzene  is  the 
*'  true"  one  might  be  interpreted  as  implying  that  the  Kekule  formula 
is  the  mean  of  the  various  possible  formuljB  for  benzene,  configurations 
which  it  undoubtedly  assumes  during  its  changes. 

Sir  W.  H.  Perkin,  in  reply,  said  that  it  was  well  to  bear  in  mind 
that  the  difference  in  rotation  between  the  chain  compounds  hexa- 
triene  and  hexane  was  practically  the  same  as  that  existing  between 
the  ring  compounds  benzene  and  hexamethylene.  That  the  two  classes 
of  compounds  should  possess  different  chemical  properties  did  not  seem 
surprising. 

The  difference  of  0'07  between  the  rotation  of  benzene  estimated  from 
hexatriene  and  the  found  value  was  small  and  might  partly  be  due 
to  experimental  error ;  it  had  therefore  not  been  thought  advisable  to 
give  any  special  significance  to  it  in  the  meantime. 

*77.  "  Aromatic  azoimides.     Part  I.    ^>HydroxyphenyIazoimide." 
By  Martin  Onslow  Forster  and  Hans  Eduard  Fierz. 

The  properties  of  camphorylazoimide  have  led  the  authors  to  investi- 
gate those  of  aromatic  hydroxy-derivatives  containing  the  N^-nucleus  in 
order  to  ascertain  whether  the  behaviour  of  the  first-named  substance  is 

C'N 
not  best  explained  by  the  constitutional  formula  CgHj^xC^M     ^. 

i^-Hydroxyphenylazoimi(le,  IIO'CjjH^'Nj,  prepared  by  tlio  action  of 
hydroxylamine  on  diazotised  ^j-aminophenol,  is  a  colourle.ss  oil  which 
has  not  been  solidified,  as  an  attempt  to  purify  it  by  distillation  under 
1  mm.  resulted  in  an  explosion  at  150'^.  The  benzoyl  derivative  melts 
at  80°,  and  the  poUmsium  derivative  has  been  obtained  in  two  forms, 
coloured  and  colourless.  The  m-nitrobenzoyl  derivative  is  faintly 
yellow  and  melts  at  118". 

Nitrous  acid  converts  ;>-hydroxyphenylazoimide  into  l^-nitro-i- 
hydroTyphciiylazoimiJe,  C„H^O.,N^,  a  volatile,  orangc-colourod  com- 
|K>uud  ui(*ltiiig  at  91'' ;  the  benzoyl  dt'iivativn  is  colonrloss  and  melts  at 
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Discussion. 

Prof.  Meldola  asked  whether  the  identity  of  the  benzoyl  deriv- 
atives prepared,  on  the  one  hand,  by  benzoylating  the  azoimide 
obtained  by  the  author's  method,  and,  on  the  other,  from  p-nitTO- 
phenyl  benzoate  by  reduction,  diazotisation,  and  conversion  into  the 
azoimide  by  the  usual  method,  did  not  indicate  that  the  compound 
possessed  the  phenolic  as  distinguished  from  the  quinonoid  con- 
stitution. 

■.  Dr.  Morgan  enquired  whether  the  authors  recognised  any  analogy 
between  the  isomeric  potassium  derivatives  of  their  p-hydroxyazoimide 
and  the  two  series  of  ethers  obtained  by  Hantzsch  and  his  collabor- 
ators from  the  nitrophenols.  If  such  a  comparison  were  valid  the 
alternative  formula  I  for  the  coloured  potassium  salt : 

N N-K  O  0-K 


/^    (!•)       {\    (11-^ 


O  O 

would   indicate   clearly  the   relationship  existing    between   this  salt 
and  the  coloured  ether  (formula  II)  of  ^>nitrophenol. 

In  reply  to  Professor  Meldola,  Dr.  Forster  stated  that  the  benzoyl 
derivative  of  jo-hydroxyphenylazoimide  obtained  from  p-nitrophenol 
was  slightly  coloured,  f>s  indeed  were  most  of  the  specimens  obtained 
from  the  colourless  potassium  derivative  of  the  azoimide  compound, 
but  the  appearance  of  such  specimens  was  quite  distinct  fiom  that  of 
the  benzoyl  derivative  obtained  from  the  blue  salt  of  jo-hydroxyphenyl- 
azoimide.  He  regarded  Dr.  Morgan's  suggestion  as  an  acceptable  one, 
and  stated  that  the  bearing  of  Hantzsch's  work  upon  the  problem  had 
been  appreciated  in  the  paper, 

*78.  "  Measurements  of  the  velocities  of  saponification  of  the 
Z-menthyl  and  ^bornyl  esters  of  the  stereoisomeric  mandelic 
acids."     By  Alexander  McKenzie  and  Herbert  Bryan  Thompson. 

The  authors  Hnd  that  /-bornyl  cZ-mandelate  is  saponified  more  quickly 
than  is  ^bornyl  Z-maudelate.  The  esters  were  prepared  from  d-  and 
^-mandelic  acids  respectively,  and  their  velocities  of  saponification 
measured  in  ethyl-alcoholic  solution  under  varying  conditions  of 
concenti'ation  and  temperature. 

^Menthyl  cZ-mandelate  and  /-menthyW-mandelate  (Trans.,  1904,  85, 
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1249)  were  also  examined  from  the  same  standpoint ;  it  was  found  that 
the  former  ester  is  the  mox-e  readily  saponifiable  of  the  two. 

A  comparison  of  the  velocities  of  saponification  of  the  bornyl  and 
menthyl  esters  shows  that  the  former  are  much  more  quickly  saponified 
than  the  latter  (compare  also  Trans.,  1904,  85,  378  ;  1905,  87,  1004). 


*79.  "The  constituents  of  the  essential  oil  of  American  pennyroyal. 
Occurrence  of  a  dextro-menthone."    By  Marmaduke  Barrowcliff. 

The  oil  used  in  this  investigation  possessed  the  following  charac- 
ters: dl5715°  =  0-9297;  a^  +25°44'  in  a  1-dcm.  tube;  soluble 
in  twice  its  volume  of  70  per  cent,  alcohol.  It  has  been  found 
to  consist  of :  (1)  an  undetermined  phenol,  in  very  small  amount ; 
(2)  ^pinene  (nitrosochloride,  m.  p.  103 — 104°;  nitrolbenzylamine, 
m.  p.  122°);  (3)  Mimonene  (tetrabromide,  m.  p.  104°);  (4) 
dipentene  (tetrabromide,  m.  p.  124°),  all  of  these  terpenes  being 
present  in  only  small  amount ;  (5)  l-methyl-3-c?/c^ohexanone  (oxime, 
m.  p.  41 — 43°;  semicarbazone,  m.  p.  182 — 183°),  about  8  per  cent.; 
(6)  pulegone  (semicarbazone,  m.  p.  171°),  about  30  per  cent.  ;  (7) 
Z-menthone  (oxime,  m.  p.  58 — 59°;  semicarbazone,  ra.  p.  184 — 186°), 
and  (8)  d-isomenthone  (semicarbazone,  m.  p.  125 — 126°),  identical  with 
the  dextrorotatory  constituent  of  Beckmann's  "  inverted  menthone"; 
the  amount  of  these  two  menthones  constituting  about  50  per  cent,  of 
the  oil ;  (9)  a  sesquiterpene  alcohol,  about  2  per  cent. ;  (10)  esters  of 
formic,  acetic,  octoic,  decylic,  and  salicylic  acids,  and  the  ester  of  a 
dibasic  acid  of  the  probable  formula  CgHj^O^,  together  with  formic, 
butyric,  octoic,  and  decylic  acids  in  the  free  state  ;  all  tliese  esters 
and  acids  being  present  only  in  small  amount. 


80.  "  Studies  in  the  camphane  series.  Fart  XXIII.  Oximes  of 
camphorylsemicarbazide  and  camphorylazoimide."  By  Martin 
Onslow  Forster  and  Hans  Eduard  Fierz. 

The  oxime  of  camphorylsemicarbazide,  CgHj^KC^^Y  ^'  ^* 

obtained  from  camplioryl-i/^-somicarbazide  and  hydroxylamine  acetate, 
cryHtiilliHOH  in  lustrouK,  hexagonal  plates,  melts  at  242°,  and  has 
[a]D  105"4°  in  glacial  acetic  acid ;  an  isoraetio  oxime,  CjjHjoOaN^, 
produced  by  the  action  of  cold  dilute  sulphuric  acid  on  the  foregoing 
snbMtanco,  cryBtallises  in  lustrous  noedlon,  lias  [a]„  —37 "7"  in  pyridine, 
and  melts  at  222°.  The  benzylidene  compound,  tJjgll.j^O.^N^,  the 
m-iiitrobemylidene  compound,  Cigll^gO^Nf^,  and  the  J'urJ'urylidene 
comiwund,  C^HjgO.N^,  melt  at  206",  216°,  and  225"  resiwctivoly. 
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The  oxime  of  camphorylazoimide,  CgHj^-c^  i  ^    ^,  melts  at  84°,  and, 

unlike  camphorylazoimide  itself,  resists  the  action  of  cold  alcoholic 
potash ;  on  heating  with  this  agent,  hydrazoic  acid  is  eliminated 
instead  of  nitrogen. 


81.  ''The    action   of  ethyl   oxalate   on   thioacetanilide  and  its 
homologues."     By  Siegfried   Ruhemann. 

Homologues  of  dithioxanthoxalanil  have  been  obtained  by 
the  action  of  sodium  ethoxide  and  ethyl  oxalate  on  the  thioaceto- 
derivatives  of  jo-toluidine,  v«-xylidine,  and  y3-naphthy]amine  i-espect- 
ively.  With  caustic  potash,  they  behave  like  dithioxanthoxalanil. 
The  action  of  zinc  dust  and  acetic  acid  on  these  compounds  is  unlike 
the  behaviour  of  the  reducing  agent  towards  xanthoxalanil  and  its 
homologues  which  absorb  six  atoms  of  hydrogen  (Ruhemann,  Trans., 
1906,  89,  1851)  and  yield  colourless  substances,  whereas  dithio- 
xanthoxalanil is  transformed  into  C2oHjg03N2  (grey,  shiny  plates  which 
decompose  at  about  240°).  In  this  case,  therefore,  no  addition  of  hydro- 
gen takes  place,  but  the  whole  of  the  sulphur  is  substituted  by  hydro- 
gen ;  the  following  constitutional  formula  is  therefore  suggested  for 

CH  'CH  CO CO 

the  compound  :  PhN<;^  ^  M       i  ^NPh.   The  substance,  when 

CU    C       C  H  •  C  Mq 

digested  with  alkalis  or  alkali  carbonates,  yields  blue  salts  of  a  red 

compound  which  has  not  yet  been  carefully  examined,  but  is  probably 

isomeric  with  the  reduction  product,  Cj^Hj^OgNo,  of  dithioxanthoxalanil. 

This  phenomenon  resembles  the  transformation  of  the  yellow  product 

of  the  reaction  between  acetylacetone  and  phenylpropiolyl  chloride  into 

its  red  isomeride,  which  also   yields    blue  salts  (see    Ruhemann   and 

Merriman,  Trans.,  1905,  87,  1383). 


82.  "  The  action  of  tribromopropane  on  the  sodium  derivative  of 
ethyl  acetoacetate."  By  Thomas  Edward  Gardner  and  William 
Henry  Perkin,  jun. 

When  tribromopropane  reacts  with  the  sodium  derivative  of  ethyl- 
acetoacetate  the  principal  product  is  eiliyl  yhronxoallylacetoacetate, 
CH2:CBr'CH2-CH(COMe)C02Et,  which  distils  at  120^  (8  mm.)  and, 
when  hydrolysed  with  alcoholic  potash,  yields  Ay-butinene-a-carboxylic 
add,  CH:C-CH2-CH2-C02H  (m.  p.  55—57°).  Hydrolysis  with  dilute 
sulphuric  acid  converts  ethyl  y-bromoallylacetoacetate  into  y-bromo- 
allylacetom,  CH2:CBr-CHo-CH.3-COMe,  which  distils  at  83°  (8  mm.), 
yields  a  liquid  oxiyne  and  a  crystalline  semicarbazone  (m.  p.  150°),  and 
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when  reduced  with  sodium  and  alcohol  is  converted  into   2-h7/droxy-5- 
liexene  (methylcrotonylcarbinol), 

CH2:CH-CH2-CH(OH)Me. 
Alcoholic  potash  hydrolyses  y-bromoallylacetone  with  elimination  of 
hydrogen  bromide  and  formation  of  Ay-butinene  methyl  ketone, 

CH-C-CHg-CHa'COMe. 
This  ketone  distils  at  149°  (749  mm.),  yields  an  oxhne  (m.  p.  48°)  and 
a  semicarhazone  (m.  p.  136°),  and  gives  a  yellow  precipitate  of  the 
copper  derivative  when  its  aqueous  solution  is  mixed  with  ammoniacal 
cuprous  chloride. 

The  sodium  derivative  of  ethyl  methyl  ace  toacetate  reacts  readily 
with  tribromopropane,  and  the  ethyl  methyl-y-hromoallylacetoacetate, 
CH2lCBr-CH2-CMe(COMe)C02Et,  thus  produced,  yields  A^-pentinene- 
(3-carboxylic  acid,  CHiC-CHa'CHMe-COgH  (b.  p.  207°),  when  it  is  hydro- 
lysed  with  alcoholic  potash. 

Ethyl  yy-dibromodiallylacetoacetate,{G'R2'CBr'C'K2)20{00'M.6)'CO^'Et, 
is  produced  in  small  quantity  when  tribromopropane  is  digested  with 
the  sodium  derivative  of  ethyl  acetoacetate.  It  is  a  viscid  oil  which 
distils  at  175 — 180°  (8  mm.),  and  is  hydrolysed  by  alcoholic  potash 
with  formation  of  A°-^-heptadi-inene-h-carboxylic  acid, 

(CH:C-CH2)2CH-C02H. 
This  acid  melts  at  48°  and  is  converted  by  boiling  with  water  into 
witoluic  acid  (compare  Proc,  1906,  22,  133). 

83.  "  Indican.     Preliminary  notice."    By  Arthur  George  Perkin  and 
William  Popplewell  Bloxam. 

Indican,  first  described  by  Schunck  (Phil.  Mag.,  [iv],  10,  74,  1855,  and 
ibiil.,  15,  122, 1858),  has  recently  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1900,  2,  520)  been  shown  by  Hoogewerff  and  Ter  Meuleii  to  bo  a  well- 
defined,  crystalline  substance.  As  the  result  of  experience  gained  by 
a  study  of  the  process  of  the  latter  chemists,  the  authors  have  devised 
a  comparatively  simple  method  for  the  isolation  of  this  gluroside,  by 
which  a  largely  increased  yield  of  the  compound  is  obtained.  The  air- 
dried  leaves  of  the  Indigo/era  Sumatrana  are  extracted  with  acetone, 
the  extract  partially  ev.aporated,  and  diluted  with  light  petroleum 
which  precipitat«^3  impure  indican  as  a  syrup  ;  this  after  treatment 
with  water  is  filtered,  and  the  filtrate  on  concentration  in  a  vacuum 
deposits  the  glucoside  in  a  crystalline  condition.  The  yield  approximates 
to  about  50  per  cent,  of  that  extracted  by  the  acetone,  although  certain 
precautiotiH  are  nocossary.  This  process  can  bo  carried  out  entirely  in 
the  cold,  and  the  contention  of  Schunck  (Chem.  News,  1900,  82,  176) 
that  his  compound  was  distinct  from  the  crystalline  variety  is  thus 
evidently  untenable.     Kx()orimontH  by  lloogeworff  and  Ter  Moulcn's 
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method  (a)  and  the  acetone  process  (b)  have  shown  that  the  leaves  of 
Indigo/era  arrecta  also  contain  the  same  indican,  but  in  this  case  the 
preparation  is  more  troublesome  owing  partly  to  the  presence  of 
kaempferitrin  (Proc,  1906,  22,  130),  but  more  especially  to  that  of  a 
colourless,  sugar-like  compound,  m.  p.  186 — 187°,  deposited  in  prisms 
from  its  alcoholic  solution  by  means  of  ether.  It  resembles  dulcite, 
but  probably  has  the  formula  C^HjjOj  (found,  C  =  43'56  ;  H  =  7'44). 
Numerous  air-dried  preparations  of  indican  melted  at  57 — 58°,  and 
samples  obtained  through  the  kindness  of  Prof,  van  Romburgh  of 
Utrecht,  and  Prof,  Beyerinck  of  Delft  had  also  this  property,  so  that 
the  m.  p.  51°  of  Hoogewerff  and  Ter  Meulen  may  be  a  clerical  error. 
When  dried  in  a  vacuum,  indican  fuses  at  about  100 — 101°,  as  stated 
by  these  cliemists,  but  this  appears  to  be  due  to  the  presence  of  water, 
for  on  further  heating  resolidification  ensues,  the  product  finally  melting 
at  176 — 177°.  Analysis  of  indican  dried  at  100°  was  in  agreement 
with  the  formula  Ci^HjyO^N  (Hand  t.  M)  (found,  C  =  56-83  ;  H  =  5-83), 
and  when  dried  in  a  vacuum  and  allowed  to  regain  a  constant  weight 
in  moist  air  the  figures  approximated  to  Cj^Hj.yO^N,2iH20  (found, 
C  =  49-89  ;  H  =  6-67  ;  N  =  4-38  ;  H20  =  13-80). 


84.  "  Cupric  nitrite."    By  Prafulla  Chandra  Ray. 

A  dilute  solution  of  cupric  nitrite  slowly  absorbs  oxygen  from  the 
air  and  is  converted  into  nitrate,  following  the  law  of  mass-action. 
When  a  concentrated  solution  of  cupric  nitrite,  however,  is  evaporated 
over  sulphuric  acid,  even  under  diminished  pressure,  it  partially  decom- 
poses according  to  the  equation,  3Cu(N02)2  =  Cu(N03)2  +  2CuO  +  4N0. 
The  formula  assigned  to  basic  nitrite  of  copper  by  Hampe  is  un- 
tenable. 


85.  "  The    action  of    hydrogen  peroxide  on    potassium  cyanide." 

By  Orme  Masson. 

The  author  finds  that  (1)  hydrogen  peroxide  and  potassium  cyanide 
react  exothermically  in  aqueous  solution  at  the  ordinary  temperature. 

(2)  The  peroxide  is  reduced  without  escape  of  oxygen  so  long  as 
residual  cyanide  is  present,  but  any  excess  of  peroxide  is  afterwards 
decomposed  into  water  and  oxygen. 

(3)  The  products  of  the  oxidation  of  the  cyanide,  which  do  not 
include  oxamide  or  oxalate,  are  potassium  cyanate  and  potassium  and 
ammonium  carbonates.  Cyanate  is  the  primary  product  and  tends  to 
be  converted  by  hydrolysis  into  carbonate  through  the  catalytic 
agency  of  the  peroxide.  , 
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(4)  A  part  of  the  cyanide  is  converted  by  hydrolysis,  without 
oxidation,  into  potassium  formate  and  ammonia. 

(5)  The  total  oxidation  product  (cyanate  plus  carbonate)  accounts 
for  about  four-fifths  of  the  original  cyanide,  and  the  hydrolysis  pro- 
duct (formate)  for  about  one-fifth. 

(6)  The  curve  representing  the  progress  of  the  reduction  of  per- 
oxide, so  long  as  unchanged  cyanide  remains,  is  of  the  second  order 

and  accords  with  the  equation —-  =  y{;(^  _  cc)   (B-x),    where  A  is  the 

initial  concentration  of  the  peroxide,  B  that  of  the  cyanide,  and  x  the 
measure  of  the  peroxide  reduced,  or  cyanide  oxidised,  at  time  t. 
B-x  is  the  sum  of  the  residual  cyanide  (B  —  y)  audits  hydrolysed 
product  (w). 

(7)  The  hydrolysed  product  (to)  reaches  its  maximum  and  final 
value  (ir=0'2B,  nearly)  befoi'ethe  completion  of  the  oxidising  action, 
and  thereafter  the  slopes  of  the  peroxide  and  cyanide  curves  are  equal. 
The    rate   of    hydrolysis    is   expressed    by   the   empirical   rule   that 

^^=k,{A-x){W-u,). 

(8)  If  the  solutions  contain  at  the  outset  the  ultimate  products  of 
the  action  itself,  as  well  as  fresh  cyanide  and  peroxide,  these  products 
do  not  exert  the  influence  indicated  by  the  above  equations.  Hence 
some  unknown  intermediate  condition  probably  occurs  while  the  action 
is  in  progress. 

(9)  The  addition  of  caustic  potash  or  sulphuric  acid  at  the  outset 
greatly  retards  the  whole  action,  but  the  addition  of  ammonia  has  very 
little  effect. 


86.  "The  reaction  between  calcium  carbonate  and  chlorine  water." 
By  Arthur  Richardson. 

The  author  finds  that  cold  chlorine  water  decomposes  calcium 
carbonate  with  formation  of  calcium  cliloride  and  hypochlorous  acid 
until  1  part  of  carbonate  is  dissolved  in  30  parts  of  water,  as 
shown  by  Williamson  j  CaCOg  4- 2CI2  +  H^O  =  CaClj  +  2HC10  +  COj. 
At  a  later  stage,  calcium  chloride,  chlorate,  and  hypochlorite  are 
formed,  together  with  hypochlorous  acid.  This  process  goes  on  until 
from  40  to  50  per  cent,  of  calcium  chloride  is  obtained ;  beyond  this 
point  calcium  carbonate  is  insoluble  in  chlorine  water. 

When  chlorine  water  containing  calcium  carbonate  in  suspension  is 
heated,  oxygon  is  evolved  and  calcium  chloride  and  chlorate  are  formed. 
In  thlH  caHo  alHO,  hypochlorous  acid  appears  to  bo  first  produced,  a  part 
being    then   oxidised    to   calcium    chlori^to,    another   part  reduced  to 
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chloride,  and  a  third  part  further  reduced  to  free  chlorine,  whilst  the 
hydrogen  and  part  of  the  oxygen  combine  to  form  water,  and  the 
remainder  of  the  oxygen  is  liberated. 

87.  "The  density  of  hydrogen  chloride."    By  Robert  Whytlaw 

Gray. 

Guye  and  Ter-Gazarian  {Comjyt.  rend.,  1906, 143,  1233)  have  recently 
redetermined  the  density  of  this  gas,  and  have  calculated  by  means  of 
it  the  physical  atomic  weight  of  chlorine.  Some  months  ago  the 
Author  made  a  series  of  weighings  with  the  same  object  in  view,  but 
the  results  did  not  exhibit  as  good  an  agreement  with  each  other  as 
had  been  expected,  and  hence  publication  was  deferred.  At  the  request 
of  Professor  Guye,  the  results  of  the  first  series  of  measurements  are 
now  communicated.  The  gas  was  evolved  by  the  action  of  pure  con- 
centrated sulphuric  acid  on  pure  solid  sodium  chloride  in  a  vacuum, 
and  was  purified  by  fractional  distillation  at  a  low  temperature.  Six 
experiments  were  made.  The  highest  value  obtained  for  the  weight 
of  a  litre  of  the  gas  atO°  and  760  mm.  in  London  was  1 '64091  grams, 
and  the  lowest  1 '64:026  grams.  The  mean  value,  corrected  to  lat.  45> 
is  1'6397  grams,  which  is  practically  identical  with  the  value  1*6398 
grams  found  by  Prof.  Guye. 


88.  "  Di-iodocamphor."     By  James   Ernest    Marsh   and 
Robert  de  Jersey  Fleming  Struthers. 

In  a  former  paper  ('Trans.,  1905,  87,  1882),  the  authors  stated  that 
alkaline  mercury  cyanide  did  not  form  a  derivative  with  camphor 
similar  to  that  which  it  gives  with  certain  other  ketones.  When,  how- 
ever, camphor  is  acted  on  by  an  alkaline  solution  of  mercuric  iodide 
containing  potassium  iodide,  a  mercury  derivative  of  camphor  is  ob- 
tained. This  substance  is  insoluble  in  water,  but  soluble  in  alcohol, 
and  when  treated  with  iodine  gives  mercuric  iodide  and  di-iodocamphor. 
The  latter  substance  forms  brittle,  yellow  crystals  melting  at  108°,  and 
soluble  in  alcohol,  benzene,  chloroform,  or  light  petroleum.  Its  solution 
in  chloroform  is  dextrorotatory.  It  is  stable  in  the  crystalline  form, 
but  its  solution  is  decomposed  by  the  action  of  light  with  separation 
of  iodine. 

89.  "  Acyl-i/^-derivatives    of    iminothiolcarbamic    acid    and    their 
isomerides."    By  Augustus  Edward  Dixon  and  John  Taylor. 

The  authors  have  made  a  further  study  of  the  additive  compounds 
produced  from  acylogens  and  thioureas,  and  of  the  migration  of  acyl 
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groups  within  the  resultant  molecules  (Dixon  and  Hawthorne,  Trans., 
1907,  91,  122). 

Ethyl  chlorocarbonate  unites  with  phenylthiourea,  yielding  the 
hydrochloride  of  a  feeble  base,  NH!C(NHPh)-S'C02Et,  carbethoxylic 
iminophenylthiolcarbamide  (otherwise,  cavbethoxy-i/^-phenyltbiourea), 
which  gives  a  picrate.  When  liberated  from  its  hydrochloride,  the 
base  rapidly  undergoes  intramolecular  change,  the  carbethoxy-radicle 
exchanging  places  with  the  hydrogen  of  the  phenylamino-group, 
and  thus  furnishing  the  isomeric  rta-carbethoxyphenylthiocarbamide, 
C02EfNPh-CS-NH2.  m.  p.  133°  The  hydrochlorides  from  o-  and 
j3-tolylthioureas  yield  a«-homologues,  melting  at  150°  and  149° 
respectively. 

Aryl  chlorocarbonates  also  unite  with  aryl-monosubstituted  thioureas; 
the  products,  on  withdrawal  of  the  halogen  acid,  yielding  aa-di- 
substituted  thiocarbamides,  for  example,  COgPh'NPh'CS'NHj. 

Toluoyl  chloride  unites  with  thiourea  and  with  phenylthiourea  ;  the 
hydrochloride,  NH:C(NHPh)-S-C0-CH2Ph,HCl,  m.p.  131°,  gives  on 
treatment  with  calcium  carbonate  and  alcohol  the  compound, 

CH2Ph-CO-NPh-CS-NH2, 
m.  p.  114°  (corr.),  isomeric  with  the  base;  when  melted,  it  undergoes 
further  intramolecular  change  into  another  isomeride, 

CHaPh-CO-NH-CS-NHPh, 
m.  p.   110°. 

Attempts  to  i.solate  rta-benzoylphenylthiocarbamide  failed,  owing  to 
the  readiness  with  which  the  a6-form  is  produced.  Palmityl  chloride 
unites  with  thiourea  and  with  phenylthiourea ;  from  the  latter 
combination,  by  ^yithdrawal  of  the  combined  hydrochloric  acid, 
«a-palmitylphenylthiocarbamide  may  be  obtained. 

Phenylbenzylcarbamic  chloride,  CHgPh'NPh'COCl,  does  not  appear 
to  yield  a  hydrochloride  with  phenylthiourea,  the  mixture,  when 
warmed,  decomposing  with  formation  of  benzylaniline  and  evolution  of 
carbonyl  sulphide. 

Every  aa-disubstituted  monoacyl  thiocarbamide  so  far  examined 
gives  thiocyanic  acid  when  treated  with  strong  caustic  alkali  ;  the 
supposed  bases,  NH:C(NlIPh)-S-C02Me,  etc.  (Dixon,  Trails.,  1903,  83, 
550),  respond  to  this  test,  and  hence  must  be  regarded  as  oa-thio- 
carbamides. 
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ADDITIONS  TO  THE  LIBRARY. 

I.     Donations. 

Abegg,  Richard.  The  electrolytic  dissociation  theory.  Authorised 
translation  by  Carl  L.  von  Ende.  pp.  vii  +  180.  New  York. 
(Reed.  12/4/7.)       From  the  Publishers  :  Messrs  John  Wiley  and  Sons. 

American  Electrochemical  Society.  Transactions.  Vol.  X. 
Philadelphia  1906.     {Reference.)  Fuom  Dr.  F.  Molhvo  Perkin. 

Berthelot,  Marcellin.  Traite  pratique  de  I'analyse  des  gaz.  pp.  ix  + 
483.     ill.     Paris  1906.     (Reed.  13/4/7.)  From  the  Author. 

Clowes,  Frank,  and  Coleman,  J.  Bernard.  Elementary  practical 
chemistry.  Part  I.  General  chemistry.  Part  II.  Analytical 
chemistry.  Fifth  edition.  2  vols.  pp.  xv+198,  xvi  +  237.  ill. 
London  1907.     (Reed.  9/4/7.) 

From  the  Publishers  :  Messrs.  J.  «fe.  A.  Churchill. 

Danneel,  Ileinrich.  Electrochemistry.  I.  Theoretical  electrochemistry 
and  its  physico-chemical  foundations.  Translated  from  the  Sammlung 
Gcischen  by  Edmund  S.  Merriam.  pp.  vii  +  181.  ill.  New  York 
1907.     (Reed.  12/4/7.) 

From  the  Publishers  :  Messrs.  John  Wiley  and  Sons. 

Meldola,  Raphael,  Green,  Arthur  George,  and  Cain,  John  Cannell 
[Editors].  Jubilee  of  the  discovery  of  mauve  and  of  the  foundation  of 
the  coal  tar  colour  industry  by  Sir  W.  H.  Perkin.  pp.  77.  ill.  London 
[1907].     {Reed.  21/3/07.)  From  the  Executive  Committee. 

Whipple,  George  C.  The  value  of  pure  water,  pp.  viii  +  84.  New 
York  1907.     (Reed.  12/4/7.) 

From  the  Publishers :  Messrs.  John  Wiley  and  Sons. 

II.  Bi/  Purchase. 

Eckel,  Edwin  C.  Cements,  limes,  and  plasters.  Their  materials, 
manufacture,  and  properties.  pp.  xxxiv+712.  ill.  New  York 
1905.     (Reed.  3/4/7.) 

Paracelsus,  J'heophrastus.  [Paracelsus  his  Archidoxis  :  comprised 
in  ten  books,  disclosing  the  genuine  way  of  making  Quintessences, 
Arcanums,  Magisteries,  Elixirs,  tfec.  .  .  .  And  finally  his  seven  books, 
of  the  degrees  and  compositions  of  i-eceipts,  and  natural  things. 
Faithfully  Englished,  and  Published  by  J.  H.  Oxon,  London  1661.] 
pp.  [vi]  + 158  +  [ii]  +  176  [wrongly  numbered  171].  Title-page  miss- 
ing.    {Reference.) 
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III.  Pamphlets. 

Day,  Arthur  L.  Mineral  solution  and  fusion  under  high  tempera- 
tures and  pressures.  (From  the  Fifth  Yearbook  of  the  Carnegie  Institu- 
tion, Washington.)     1907. 

Gowland,  William.  Copper  and  its  alloys  in  prehistoric  times. 
(From  the  J.  Anthropological  Inst.,  36,  1906.) 

Lauder,  Alexander.  Variation  in  the  composition  of  milk.  pp.  52. 
Edinburgh  1906. 

Richards,  Theodore  William,  and  Behr,  Gustavtts  Edward.  The 
electromotive  force  of  iron  under  varying  conditions,  and  the  efPect  of 
occluded  hydrogen.  Carnegie  Institution  of  Washington,  Fublication 
No.  61.     1906. 

Richards,  Theodore  William,  and  Forbes,  George  Shannon.  Energy 
changes  involved  in  the  dilution  of  zinc  and  cadmium  amalgams. 
Carnegie  Institution  of  Washington,  Publication  No.  56.     1906. 

White,  Walter  P.  The  constancy  of  thermoelements.  (From  the 
Physical  Review,  23,  1906.) 


At  the  next  Ordinary  Meeting  on  Thursday,  May  2nd,  at  8.30  p.m., 
there  will  be  a  ballot  for  the  election  of  Fellows,  and  the  following 
papers  Avill  be  communicated  : 

"  The  chemical  action  of  exradio.  Part  I.  Action  on  distilled 
water."     By  Sir  W.  Ramsay. 

"  Freezing-point  curves  of  the  menthyl  mandelales."  By  A.  Findlay 
and  £.  M.  llickmans. 

*'  The  constitution  of  homo-eriodictyol.  A  crystalline  substance 
from  eriodictyon  leaves."     By  F.  B.  Power  and  F.  Tutin. 

"  The  relation  between  valency  and  heats  of  combustion.  Pre- 
liminai'y  note."     By  G.  Le  Bas. 
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CERTIFICATES   OF  CANDIDATES   FOR   ELECTION 
AT  THE  NEXT   BALLOT. 

N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  May  2nd,  1907. 

Allan,  John  Campbell, 

91,  Norse  Road,  Scotstoun,  Glasgow. 
Analytical  Chemist.  For  10  years  assistant  in  the  private 
Laboratory  of  Messrs.  R.  R.  Tatlock  <fe  Thomson,  Analytical  and 
Consulting  Chemists,  Glasgow,  and  for  2  years  was  chief  assistant. 
During  the  last  2  years  was  Chemist  to  the  Cawnpore  Sugar  Works, 
Ltd.,  Cawnpore. 

R.  R.  Tatlock.  Harry  Dunlop. 

R.  T.  Thomson.  John  Clark. 

James  McLeod. 
Bailey,  Francis  James, 

Findon  Hill,  Sacriston,  Durham. 
Teacher.  Inter.  B.Sc.  London  University.  At  present  Lecturer 
under  the  Durham  County  Council  in  Theoretical  and  Practical 
Inorganic  Chemistry,  and  Student  in  the  Sunderland  Technical 
College  with  a  view  to  taking  Chemistry  (Honours)  in  B.Sc.  Exam. 
(London).  Formerly  Student  at  Barrow,  and  Royal  College  of  Science, 
and  Teacher  of  Chemistry  in  Organised  School  of  Science,  Bruce 
Grove,  N. 

W.  Meredith.  A.  Crabtree. 

A.  Houldershaw.  A.  R.  Gower. 

Richd.  Spencer. 
Ball,  William  Robert, 

48,  Cambridge  Road,  Thornaby-on-Tees. 
Science   Teacher.     A    Chemistry    Teacher    at    Secondary    School, 
Stockton-on-Tees  (1896—1907),     B.Sc.  (London)  in  Chemistry,  &c. 
J.  G.  Taylor.  J.  Seabury  Smythe. 

J.  Handby  Ball.  H.  M.  Atkinson. 

Walter  Thorp. 

Caldwell,  Kenneth  Somerville, 

Demonstrator    in    Chemistry,    St.    Bartholomew's    Hospital,    E.C. 
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1851  Exhibitioner;  Graduate  of  the  Univ,  of  Wales  (B.Sc,  1st  Class 
Hons.),  and  of  Leipzig  (Ph.D.,  Summa  cum  Laude). 

Kennedy  J.  P.  Orton.  James  J.  Dobbie. 

W.  H.  Hurtley.  Alexander  Lauder. 

H,  W.  M.  Willett. 

Cameron,  Alexander  Thomas, 

Burtonhill,  Malmesbury,  Wilts. 
Research  Student  in  Chemistry.  M.A.,  B.Sc.  (Edin.),  1851 
Exhibition  Scholar  (Edin.,  1906),  Assistant  to  the  Lecturer  in 
Chemistry,  Surgeons'  Hall,  and  Dick  Veterinary  College,  Edinburgh, 
1904 — 6.  Author  of:  (i)  "Variations  in  the  Crystallisation  of 
Potassium  Hydrogen  Succinate,"  Proc.  R.S.E.,  25,  401—403 ;  (ii) 
**  Constitution  of  Complex  Salts.  I.  Derivatives  of  the  Sesquioxides," 
Proc.  R.S.E.,  25,  722-737. 

Hugh  Marshall.  Alex.  Crum  Brown. 

Leonard  Dobbin.  William  Ramsay. 

Samuel  Smiles. 

Cunningham,  John  Arthur,  B.A.,  R.U.I.  &  Cantab.,  A. R.C.Sc.I., 
Formerly  1851  Exhibition  Research  Scholar,  Cambridge, 

The  Observatory,  Alipore,  Calcutta. 
Professor  of  Chemistry,  Presidency  College,  Calcutta.  Author  of 
"  A  Contribution  to  the  Theory  of  the  Order  of  Crystallisation  of 
Minerals  in  Igneous  Rocks,"  Proc.  Roy.  Dublin  Soc,  IX.,  p.  383, 1901  ; 
**  On  an  Attempt  to  Detect  the  lonisation  of  Solutions  by  the  Action 
of  Light  and  Rontgen  Rays,"  Proc.  Camh.  Phil.  Soc,  XL,  p.  431, 
1902;  "The  Discharge  of  Electricity  through  Gases  and  the  Tem- 
perature of  the  Electrodes,"  Phil.  Mag.,  Dec,  1902  ;  "The  Cathode 
Fall  from  Hot  Carbon,"  Phil.  Mag.,  Feb.,  1905,  etc. 

W.  N.  Hartley.  W.  E.  Adeney. 

P.  C.  Ray.  Richard  J.  Moss. 

James  H.  Pollok.  S.  Ruhemann. 

Hugh  Ramage. 

Duckworth,  Samuel,  B.Sc, 

7H,  Alexandra  Road,  Lowostoft,  Suffolk. 
Lecturer   in  Science  and   Secondary   School    Teacher.      Graduated 
B.Sc.    (Victoria)    and    obtained   M.Sc.    in   Chemistry.      Lecturer   in 
Cljomistry  in  the  Lowestoft  Technical  School. 

Harold  |{.  Dixon.  G.  IL  Hailoy. 

D.  L.  Chapman.  Norman  Smith. 

W.  H.  Perkin,  jnr.  J.  F.  Thorpe. 
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Pox,  John  Jacob, 

6,  Alkham  Road,  Stamford  Hill,  N. 
Analyst   in  Government    Laboratory.      Royal   College  of  Science, 
1897-99;  Government  Laboratory  since  1899  ;    East  London  College 
since  1899. 

T.  E.  Thorpe.  H.  W.  Davis. 

E.  Grant  Hooper.  J.  T.  Hewitt. 

C.  Smith. 


Gibson,  Charles  Stanley,  B.A., 

45,  Shakespeare  Street,  Manchester. 
Engaged  in  research  work  at  the  Municipal  School  of  Technology, 
Manchester.     Second  class  Final  Honour,  School  of  Natural  Science 
(Chemistry),    Oxford   University,  1905.     Formerly,   Natural   Science 
Scholar  of  Corpus  Christi  College,  Oxford. 

W.  J.  Pope.  W.  W.  Fisher. 

John  Watts.  J.  E.  Marsh. 

Henry  A.  Miers.  D.  H.  Nagel. 

S.  J.  Peachey. 


Gregory,  Joshua  Craven, 

126,  Woodlands  Road,  Glasgow. 
Analytical  and  Consulting  Chemist  and  Metallurgist.  B.Sc.  (Lond.), 
F.I.C.  Author  of  "  A  Short  Introduction  to  the  Theory  of  Electrolytic 
Dissociation  "  (Longmans,  1905),  and  "  First  Steps  in  Quantitative 
Analysis"  (Edward  Arnold,  1905).  Joint  author  with  F.  W. 
Richardson,  Esq.,  F.I.C,  (fee,  of  "  Tartaric  Acids  and  Tartrates,  their 
Polarimetiic  Estimation,"  J.S.C.I.  Analytical  experience  in  the 
laboratories  of  F.  W.  Richardson,  Esq.  (Bradford  City  Analyst),  and 
of  T.  V.  Hughes,  Esq.,  Birmingham;  also  at  Kidderminster  School  of 
Science.  At  present  partner  in  Robertson  and  Gregory,  128, 
Wellington  Street,  Glasgow,  analysts.  Also  had  experience  in  teach- 
ing chemistry  at  Kidderminster  School  of  Science,  (fee. 
F.  W.  Richardson.  A.  Jaffe. 

Frederick  D.  S.  Robertson.  T.  Vaughan  Hughes. 

J.  B.  Cohen. 

Hall,  Joseph  Henry, 

84,  The  Grove,  Wandsworth,  S.W. 
Schoolmaster.     Student    in    Chemical    Laboratories    for    8    years. 
Bachelor  of  Science,    London  University.     Board  of  Education    Cer- 
tificates   in    Theor.    Chemistry,     Stages    2    and    3    Inorg.,    Stage   2 
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Organic;  Prac.  Chem.,  Stage  2,  and  Part  I.   Hons.   laorg.,  Stage   3 
Organic. 

Alfred  Greeves.  Frank  E.  Weston. 

H.  R.  Ellis.  W.  G.  Sewell. 

U.  Stanley  Redgrave. 

Harrington,  Arthur  George, 

"  Rochford,"  Westbury  Road,  Ealing,  W. 
Chemist.      Major    examination    of     the    Pharmaceutical    Society. 
Intermediate   Examination  of  the   Institute   of    Chemistry,  and    at 
present  working  under  Mr.  E.  \V.  Lucas,  F.I.C.,  F.C.S. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

Samuel  Smiles.  R.  W.  Gray. 

N.  T.  M.  Wilsmore.  E.  W.  Lucas. 

Arthur  W.  Crossley. 

Harvey,  Thomas  Featherstone, 

84,  Henry  Road,  West  Bridgford,  Nottingham. 
Analytical  Chemist.  Pharmaceutical  Chemist  (by  examinations). 
Author  of  the  following  and  other  papers:  "The  Wijs  Method  of 
Determining  the  Iodine  Value  of  Oils  and  Fats  "  (Journ.  Soc.  Chem. 
Ind.,  1902,  1437);  "Determination  of  the  Iodine  Absorption  of  Oil 
of  Turpentine"  {J.S.C.I.,  1904,  413);  "Detection  and  Estimation  of 
Arsenic  by  the  Gutzeit  Test"  {Chemist  and  Druggist,  1905,  I.  168); 
"  Temperature  Corrections  for  Use  with  the  Abbe  Refractometer,  &c." 
J.S.C.I.,  1905,  717);  "The  Composition  of  Nux  Vomica  Fat" 
(Harvey  and  Wilkie,  J.S.C.I.,  1905,  718).  Analyst  and  Works 
Chemist  to  manufacturing  firms  for  the  past  12  years. 

R,  M.  Caven.  Hjirold  B.  Holthouse. 

Charles  Spackman.  F.  Stanley  Kipping. 

L.  Archbutt.  Peter  MacEwan. 

Hope,  Geoffrey  Dodleston, 

Heath  Heys,  Oxton,  Birkenhead. 
Student,  working  at   present    under    Prof.    Donnan    at    Liverpool 
University.    B.Sc.  (Victoria  and  Liverpool) ;  Ph.D.  (Halle,  Germany). 
J.  Campbell  Brown.  F.  G.  Donnan. 

A.  W.  Titherley.  W.  Collingwood  Williams. 

Prosper  II.  Marsden. 
Houghton,  Edward, 

Qlenhyrat,  106,  Saltorgate,  Chesterfield. 
Analytical  Chemist  (Iron  Works).     Matriculated  at  London,  1898. 
LancaHhire     County     Council     Science     Scholar,     1900 ;     3    years' 
Metallurgical  Training  at  ManchoBter  School  of  Technology ;  4  years' 
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experience  as  Assistant  Works  Chemist  to  the  Darwen  and  Mostyn 
Iron  Co.,  Darwen ;  2  years'  experience  as  Head  Chemist  to  the 
Sheepbridge  Coal  and  Iron  Co.,  Chesterfield.  Author  of  paper  on 
the  "Chemistry  of  Cast  Iron,"  British  Foundrymen  Assoc,  1906. 
Reason  for  desiring  admission,  to  keep  in  touch  with  pure  science  and 
other  branches  of  applied  science  than  my  own. 

Joseph  West.  Robert  H.  Pickard. 

James  Smith.  John  Hmiley. 

Samuel  Banner. 

Hubbard,  The  Hon.  Raymond  Egerton, 
Addington  Manor,  Winslow,  Bucks. 
Undergraduate  of  Magdalen  College,  Oxford. 

Harold  Hartley.  D.  H.  Nagel. 

T.  S.  Moore.  A.  F.  Walden. 

N.  V.  Sidgwick. 

Humphries,  Herbert  Brooke  Perren, 
117,  Avenell  Road,  Highbury,  N. 
Science  Master,   Enfield  Grammar  School.     B.Sc.  (Hons.  Chem.) ; 
A.R.C.Sc.  (Chem.).  Science  Master,  Enfield  Grammar  School.  Engaged 
in  research  under  the  guidance  of  Dr.  McKenzie  at  the  Birkbeck 
College. 

William  A.  Tilden.  J.  C.  Philip. 

M.  0.  Foister.  Alex.  McKenzie. 

G.  T.  Morgan,  Henry  Wren. 

Lewis,  Carl, 

P.O.  Box  36,  Johannesburg. 
Chemist.    Chemist  and  Druggist.     Member  of  the   Pharmaceutical 
Society  of  Great  Britain.     Practised    Pharmacy   for   four   years    in 
Johannesburg.     Studied    for    one    year  at     the    London    College  of 
Pharmacy,  where  I  was  medallist  in  Pharmacy. 

George  Gordon  Watt.  Thomas  Tyrer. 

Frederick  W.  Evans.  David  J.  Williams. 

Herbert  A.  Mills. 

McConnan,  James, 

Danehurst,  Greenbank  Drive,  Liverpool. 

Assistant    Lecturer   and     Demonstrator     in    Organic    Chemistry, 

University  of  Liverpool.     Degrees  :  M.Sc,  Victoria  and  Liverpool ; 

Ph.D.,  Jena.     Publications  :  "  Beitrage  zur  Kenntniss  der  Pyrazole  " 

(Dissertation,  Jena,  1904) ;  "  Labile  isomerism  among  Acyl  Derivatives 
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of  Salicylamide  "  (in  conjunction  with  Dr.  A.  W.  Titherley),  Trans.f 
1906,  89,1318. 

J.  Campbell  Brown.  Prosper  JI.  Marsden. 

A.  W.  Titherley.  F.  G.  Donnan. 

W.  Collingwood  Williams. 

Mitchell,  Herbert  Victor, 

26,  Brookfield  Avenue,  Walthamstow. 
Analytical  and  Research  Chemist.  One  time  analyst  and  research 
chemist  to  Messrs.  Burgoyne,  Burbidges  &  Co. ;  two  and  a  half  years 
in  Sir  Boverton  Redwood's  Laboratory,  and  subsequently  Assistant 
Demonstrator  at  East  London  College.  Author,  or  part-author,  of 
several  papers  published  by  the  Society. 

J.  T.  Hewitt.  Boverton  Redwood. 

C.  Smith.  A.  E.  Dunstan. 

T.  W.  Firth  Clark. 

Rhodes,  Percy  Joseph, 

Bridge  House,  Church,  Lancashire. 
Technical  Chemist,  Bleacher,  Dyer,  and  Calico  Printer.  Studied  at 
the  Macclesfield  School  of  Science,  Mechanics  Institute,  Stockport,  and 
the  Stockport  Technical  School,  At  present  Technical  and  Works 
Manager  for  Messrs.  F,  Steiner  &  Co.,  Ltd.,  Turkey  Red  Dyers, 
Bleachers,  and  Calico  Printers,  Church  Works. 

Alfred  J.  King.  William  Marshall. 

W.  H.  Pennington.  L.  G.  Radcliffe. 

Christr.  Rawson.  J.  C.  Cain. 

A.  G.  Green. 

Rixon,  Frederic  William,  M.Sc,  Ph.D., 

Powderham  Road,  Newton  Abbot,  Devonshire. 
County  Science  Instructor.  Assistant  Professor  of  Chemistry, 
Merchant  Venturers'  College,  Bristol.  B.Sc.  with  1st  Class  Honours 
in  Chemistry,  Victoria  University.  Fellow  of  the  University. 
Ph.D.,  Giessen.  Joint  author  of  following  papers  :  "  On  the 
Specific  Heats  of  Carbon  Dioxide  at  High  Temperatures  "  (Brit.  Assoc.) 
with  Prof.  H.  B.  Dixon  ;  "  Uebor  die  Kathodische  Ausscheidung  von 
Blei  "  {Zeittch.  Elektrocliem.)  with  Prof.  Elbs. 

Harold  B.  Dixon.  G.  H.  Bailey. 

W.  H.  Porkin,  jnr.  Norman  Smith. 

J.  F.  Thorpe. 
Robinson,  John, 

Agricultural  College,  Aspatria,  Cumberland. 
Analyst,  and  Lecturer  iu  Chemistry  (Agric.  and  Pure).     National 
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Diploma  in  Agtic,  and  National  Diploma  in  Dairying.  Advanced 
Certificates  (Science  and  Ait)  in  Pure  and  Agric.  Chemistry.  Three 
years  a  Student  at  the  Agric.  College,  Preston.  Now  Lecturer  (and 
Analyst)  in  Agric.  and  Pure  Chemistry  at  Agric.  College,  Aspatria, 
Cumberland, 

R.  R.  Swann.  R.  Henry  Jones. 

T.  W.  Fagan.  S.  Ilow-e  Collins. 

John  Alexander. 


Smith,  Sydney  William, 

76,  Norroy  Road,  Putney,  S.W. 
Assistant    Assayer    at    the    Royal    Mint.       Bachelor    of    Science 
^London).     Associate  of  the  Royal    School    of    Mines.     1899 — 1902, 
Assi-staut    to     the    late    Sir  William    Roberts- Austen.      1902—1907, 
Assistant  Assiyer  at  the  Royal  Mint. 

I'.  K.  Rose.  John  Phelps. 

W.  Gowland.  J.  Brierley. 

W.  H.  Merrett.  F.  W.  Harbord. 

E.  0.  Courtman.  O.   T.   Morgan. 

Sturrock,  Qeorge  Colleymore, 
Aruvankad,  Nilgiiis,  India. 
Captain,  Royal  Artillery.    Assistant  Su  ^erintendent,  Indian  Cordite 
Factory.     Studieil   at    Royal    Military  Academy,  Woolwich  (2  years), 
and    at   Ordnance    College,      Woolwich    (1    year)    under     Professor 
Hodgkinson. 

W.  R.  Hodgkin.'ion.  William  Rintoul. 

Robert  Robertson.  Arthur  H.  Coote. 

J.   S.  S.   Brame. 


Sutcliffe,  Sam  Mortimer, 

4,  Clive  Place,  Bradford. 
Analytical  (Jhemist.  Partner  in  the  firm  of  Sutcliffe  and 
Murg.itioyd,  Analytical  and  Consulting  Chemists.  Assistant  to 
0.  Rawson.  Esq.,  F.  l.O  (Analytical  Consulting  Chemist),  tor  two  and 
a  half  years.  Chief  assistant  for  four  and  a  half  years  to  Messrs. 
Raw-ou  and  Petraczek.  Formerly  student  in  the  Chemistry  and 
Dyeing  Department;  at  the  Bradford  Technical  College. 
( '.  Rawson.  Joshua  Knoiiles. 

Ad.  Liebmann.  William  E.   Kay. 

Thorp  Whitaker.  W.  H.   Pennington. 

William.  G.  White. 


Tarr,  Nicholas, 

Luctoa  School,  Herefordshire. 
Lecturer  ia  Science  and  Mathematics.  One  year  student  at  Univer- 
sity Tutorial  College,  London ;  4  years  student  at  8t.  George's 
Hospital,  London  ;  4  years  and  3  months  Senior  Master  in  Science- 
and  Maths.  Passed  Intermediate  Exam,  in  Chemistry^  Physics,  and 
Zoology. 

J.  Addyman  Gardner,  Frank  B.  Last. 

Chas.  Slater.  F.  G.  Ma/rtin. 

Edmund  Lamb. 

Tebb,  William  Scatt, 

Sandfield,  Putney  Heath  Lane,  S.W. 
Public  Analyst   for   Southwark.      M.A.,    M.D.    (Cantab.),   D.P.H., 
F.I.C. 

Alexander  Scott.  W.  D.  Halliburton. 

James  Dewar.  0.  Rosenheim. 

John  M.  Thomson. 

Tonner,  William  Griffiths, 

26,  Gordon  Road,  Kingston-on-Thames. 
Schoolmaster.       B.Sc.    (Univ.    of    Wales)  ;     Research    Student    at 
Birkbeck    College,   London ;    and  Science  Master  at  TiflSns'   School, 
Kingston. 

Alex.  McKenzie.  Claude  M.  Thompson. 

Henry  Wren,  E.  P.  Perman. 

Maurice  Blood. 

The  following  Certificate  has  been  authorised   for  pre^^entation  to 
Ballot  by  the  Council  under  Bye-law  I  (3) : 

Dealy,  Thomas  Kirkman, 

Craigmiu  East,  Magazine  Gap,  Hongkong. 
Second  Master,  Queen's  College,  Hongkong  (Hongkong  Civil 
Service).  As  a  Student  in  Training,  passed  the  South  Kensington 
Advanced  Course  of  Inorganic  Chemistry,  and  went  through  a  year's 
laboratory  practice  in  Inorganic  Chemical  Analy.-^is  (Qualitative), 
motairt  and  non-metals.  Take  a  lively  interest  in  Chemical  Science, 
both  as  student  and  practical  teacher. 

T.  Luxtuu. 
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Thursday,    May   2nd,    1907,   at  8.30  p.m.,   Sir   William  Rahsat, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Mr.  A.  V.  Hussey  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 
Owen  Aubrey  Elias,  123,  Waller  Road,  New  Cross,  S.E, 
Walter  Harold  Nuttall,  55,  Market  Street,  Watford,  Herts. 
Walter  Oimston  Young,  Springfield,  Cartmel,  Lanes. 
Israel  Hyman  Zortman,  B.Sc,  Sternwartenstr.  44  II  r,  Leipzig. 

A   ballot  for   the  election  of  Fellows  was   held,  and  the  following 
were  subsequently  declared  duly  elected  : 


John  Campbell  Allan. 
Francis  James  Bailey. 
William  Robert  Ball,  B.Sc. 
Kenneth Somerville  Caldwell,  B.Sc, 

Ph.D. 
Alexander  Thomas  Cameron,  M.A., 

B.Sc. 
John  Arthur  Cunningham,  B.A. 
Thomas  Kirkmau  Dealy. 
Samuel  Duckworth,  B.Sc. 
John  Jacob  Fox. 
Charles  Stanley  Gibson,  B.A. 
Joshua  Craven  Gregory,  B.Sc. 
Joseph  Henry  Hall,  B.Sc. 
Arthur  George  Harrington. 
Thomas  Featherstone  Harvey. 
Geoffrey  Doddleston   Hope,   B.Sc, 

Ph.D. 


Edward  Houghton. 

Hon.  Raymond  Egerton  Hubbard. 

Herbert  Brooke  Perren  Humphries, 

B.Sc. 
Carl  Lewis. 

James  McCounan,  M.Sc,  Ph.D. 
Herbert  Victor  Mitchell. 
Percy  Joseph  Rhodes. 
Frederic    William     Rlxon,    M.Sc, 

Ph.D. 
John  Robinson. 
Sydney  William  Smith,  B.Sc. 
George  CoUeymore  Sturrock,  Capt. 

R.A. 
Sam  Mortimer  Sutclitle. 
Nicholas  Tarr. 

William  Scott  Tebb,  M.A.,  M.D. 
William  Griffiths  Tonner,  B.Sc. 
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Of  the  following  papers,  those  marked  *  were  read  : 

*90.  "  The  chemical  action  of  the  radium  emanation.     Part  I. 
Action  on  distilled  water."    By  Sir  William  Ramsay,  K.C.B. 

A  qualitative  confirmation  of  the  fact  noticed  by  Rutherford  that 
the  emanation  from  radium,  in  decaying,  evolves  a  large  amount  of 
heat  has  been  obtained  ;  the  relative  amounts  of  hydrogen  and  oxygen 
produced  by  the  action  of  radium  bromide  on  water,  amounting  to 
32  c.c.  of  explosive  gases  per  gram  of  radium  per  one  hundred  hours, 
have  been  measured,  and  also  the  excess  of  hydrogen,  of  which  the 
mean  value  is  5 '5  per  cent.,  reckoned  on  the  total  gas.  Reasons  were 
adduced  to  show  that  hydrogen  is  not  one  of  the  products  of  degrada- 
tion of  radium,  and  other  hypotheses  to  account  for  the  excess  of 
hydrogen  were  considered. 

The  action  of  the  emanation  alone  on  water  also  decomposes  it  into 
explosive  gas,  mixed  with  excess  of  hydrogen  ;  it  has  been  shown  that 
the  emanation,  when  mixed  with  explosive  gas,  causes  recombination, 
and  the  rate  at  which  the  decomposition  of  water  takes  place  has  been 
measured. 

The  reason  of  the  production  of  excess  of  hydrogen  has  not  yet  been 
elucidated. 

Discussion. 

Professor  Tilden  said  that  although  the  subject  which  had  been 
brought  before  them  by  the  President  would  probably  not  admit  of 
much  discussion,  they  would  be  ready  to  unite  in  expressing  their 
admiration  of  the  remarkable  skill  which  had  been  displayed  in  the 
manipulation  and  measurement  of  such  strange  material  in  quantities 
so  minute.  They  must  also  commend  the  self-restraint  which  Sir 
William  Ramsay  had  imposed  on  himself  in  refraining  from  specula- 
tion in  a  field  which  offered  so  much  temptation  and  whei'e  there  was 
room  for  so  much  difference  of  opinion. 

The  President,  in  answer  to  a  question,  replied  that  the  emanation 
waa  an  inactive  gas,  in  the  sense  of  not  forming  compounds,  but  at 
the  same  time,  a  most  active  gas,  inasmuch  as  it  decomposes  or  disin- 
tegrates into  a  series  of  other  bodies,  fome  of  which,  at  lenf-t,  are 
capable  of  chemical  combination. 

♦91.    "  Freezing  point    curves   of   the    menthyl    mandelates," 
By  Alexander  Findlay  and  Evelyn  Marion  Hickmaus. 

From  a  study  of  the  freezing  point  curve  for  mixtures  of  ^-menthyl 
/-mandelate  and  /-menthyl  o{-mandelato,  it  is   found  that  Z-menthyl 
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r-mandelate  exists  as  a  definite,  partially  racemic  compound  having  a 
stable  melting  point  of  83"7°.  By  applying  the  law  of  mass  action  and 
the  law  of  the  depression  of  the  freezing  point  by  dissolved  substances, 
the  degree  of  dissociation  of  the  partially  racemic  compound  has  been 
calculated  to  be  about  50  per  cent.  It  was  also  pointed  out  that  other 
freezing  point  curves  indicate  the  existence  of  true  racemates  in  the 
liquid  state. 

Discussion. 

The  President  asked  whether  it  had  been  proved  that  racemic 
compounds  possessed  double  the  molecular  weight  of  the  d-  or  ^-com- 
pounds, and  whether  they  might  therefore  be  regarded  as  composed  of 
one  molecule  of  each  variety. 

Dr.  FiNDLAY,  replying  to  Dr.  Lowry,  stated  that  calculations  had 
not  been  made  with  regard  to  the  stability  of  hydrated  salts,  but  that 
the  method  of  calculation  referred  to  would  be  applicable  al^o  in  such 
cases.  In  reply  to  the  President,  Dr.  Findlay  stated  that  the  argu- 
ments adduced  for  the  existence  of  a  racemic  compound  held  only  for 
the  fused  state,  not  for  solutions,  although  it  is  highly  probable  that 
undissociated  racemic  compounds  exist  to  some  extent  even  in 
solution. 

*92.  "  The  constitution  of  homo-eriodictyol.  A  crystalline  sub- 
stance from  eriodictyon  leaves."  By  Frederick  Beldlng 
Power  and  Frank  Tutin. 

The  substance  designated  homo-eriodictyol,  CjgHj^Og  (m.  p.  223°), 
previously  isolated  and  described  by  the  authors  {Pharm.  J.,  1906,  77, 
381,  and  Abstr.,  1906,  90,  ii,  885),  has  now  been  further  investigated. 
It  is  isomeric  with  hesperitin  (Ber.,  1881,  14,  970),  and  similar  to  the 
latter  in  many  of  its  propei'ties,  but  its  sodium  compound  has  the 
normal  formula  CjgHjgOgNa  (compare  Perkin,  Trans.,  1898,  73,  1037). 
Homo-eriodictyol  contains  one  methoxyl  group  and  yields  a  tetra-(icetyl 
derivative,  CigHjoOg(COMe)4  (m,  p.  154°).  On  fusion  with  potash  it 
gives  protocatechuic  acid.  When  homo-eriodictyol  is  hydrolysed  with 
a  concentrated  aqueous  solution  of  potassium  hydroxide  it  yields 
phloroglucinol  and  ferulic  acid  (4-hydroxy-3-methoxycinnamic  acid). 
From  these  results  it  is  concluded  that  homo-eriodictyol  must  possess 
the  following  constitution  : 

OH 

H0<^  ^-CHICH-CO-/  ^OH. 


MeO  OH 

The  "  eriodyctionon,"  recently  described  by  Mossier  (^jinoZen,  1907, 
351,  233),  is  evidently  identical  with  homo-eriodictyol. 
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Eriodictyol,  Cj^H^gOg  (m.  p.  267°),  a  crystalline  substance  which  was 
also  isolated  by  the  authors  from  eriodictyon  leaves  {loc.  cit.),  contains 
no  methoxyl  group.  When  heated  with  acetic  anhydride  it  yielded 
two  compounds,  melting  at  137°  and  195 — 196°  respectively.  It  is 
considered  probable  that  homo-eriodictyol  is  a  mono-methyl  ether  of 
eriodictyol. 


93.  •'  The  relation  between  valency  and   heats   of    combustion. 
Preliminary  note."     By  Gervaise  Le  Bas. 

It  is  now  known  that  valency  is  a  volume  property  of  the  atoms 
(Barlow  and  Pope,  Tra7is.,  1906,  89,  1675  ;  Le  Bas,  Trans.,  1907,  91, 
312),  and  the  author  has  found  that  valency  may  also  be  regarded  as 
an  energy  property ;  this  conclusion  can  be  illustrated  with  the  aid  of 
the  heats  of  combustion  of  the  hydrocarbons. 

The  heat  of  combustion  of  a  substance  may  be  regarded  as  made  up 
of  (a)  an  absorption  of  heat  due  to  the  dissociation  or  decomposition 
and  (b)  an  evolution  of  heat  due  to  the  combination  of  the  isolated 
atoms  with  oxygen.  A.  study  of  molecular  heats  of  combustion,  how- 
ever, reveals  the  following  law,  which  appears  to  be  generally  valid. 
The  heat  of  combustion  of  an  wganic  compound  is  equal  to  the  sum  of 
the  lieats  of  combustion  of  its  possible  dissociation  products. 

The  conclusion  is  therefore  drawn  that  the  factor  a  is  negligibly 
small  as  compared  with  b.  In  illustration  of  this  may  be  cited  the 
facts  that  the  heats  of  combustion  of  a  normal  paraffin  and  its 
carboxyl  derivatives  are  identical  provided  that  the  physical  state  be 
taken  into  account,  and  that  the  heats  of  combustion  of  associated 
substances  or  of  polymerides  are  the  same  as  tliose  of  an  equivalent 
number  of  simple  molecules.  It  may  be  shown  that  the  thermal 
constants  of  the  alcohols,  ethers,  organic  halogen  compounds,  car- 
boxylic  acids,  esters,  nitriles,  amines,  mercaptans,  and  other  classes 
of  compounds  also  follow  this  law. 

The  heats  of  combustion  of  organic  compounds  in  most  cases  are 
found  to  be  the  same  as  those  of  saturated  and  unsaturated  hydrocarbons 
and  hydrogen,  or  of  mixtures  of  these.  Similarly,  the  factor  a  is 
negligibly  small  as  compared  with  b  in  the  case  of  the  saturated  and 
unsaturated  hydrocarbons,  and  therefore  their  heats  of  combustion  are 
sensibly  those  of  their  isolated  atoms,  2)lus  an  excess  for  the  latter, 
owing  to  unsaturation.  Tho  additive  relations  obtained  lead  to  a 
second  law  which  applies  to  all  the  hydrocarbons. 

17ie  molecular  heats  of  combustion  of  the  hydrocarbons  are  proportional 
to  their  valency  numbers  W.     For  example,  the  heat  of  combustion  of  a 
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normal    paraffin,  C,ili.2ii'+2'   ^"^    ^^®   gaseous    state   is   given    by  the 
expression 

M.H.C.  =  {Qn^2)c=W.c., 

c  being  a  constant,  representing  the  heat  equivalent  of  one  hydrogen 
atom  expressed  in  large  calories. 

This  law  is  illustrated  by  the  following  table,  in  which  Thomsen's 

values  are  useil : 

JF.  c.  Jr.c.         Calc.  M.ff.C. 

Methane    CH4  8  26-49  211-7  211-9 

Ethane  CjHg  14  26-45  370-4  3704 

Pioijane CaHg  20  26-46  529-2  529-2 

Butane  C^Hjo  26  2643  687-9  687*2 

Pentane CsH,,  32  2646  8467  847-0 

Mean 26-46 

The  heat  value  of  the  difference  for  the  homologous  increment  CHj 
is  calculated  to  be  equal  to  6c  =  6  x  26-46  =  158-76,  which  is  similar 
to  that  observed. 

The  conclusion  is  also  drawn  that  the  molecular  heats  of  combustion 
of  compounds  do  not  lend  themselves  to  the  determination  of  con- 
stitution. Fi-om  certain  peculiarities  which  are  connected  with  olefins 
and  acetylene  linkings,  it  is,  however,  possible  to  recognise  the 
presence  of  the  latter  in  a  compound  with  certainty. 


94.  "  The  velocity  of  hydrolysis  of  aliphatic  amides  by  alkali." 
By  James  Codrington  Crocker  and  Frank  Harold  Lowe. 

The  rate  of  reaction  of  the  aliphatic  amides  with  sodium  hydroxide 
has  been  investigated  at  from  40*06°  to  95-9° 

The  reactions  are  shown  to  follow  the  bimolecular  relation 


^=i^L^~^} 


'=j_ri-j-' 


where  a  is  the  degree  of  dissociation  of  the  alkali.  The  graphs 
between  the  reciprocal  of  concentration  and  time  are  very  approxi- 
mately straight  lines  with  a  slight  curvature  indicating  a  small 
retarding  effect  of  the  neutral  salt.  If  the  amides  are  arranged  in 
decreasing  order  of  reactivity,  this  order  is  :  formamide,  acetamide, 
propionamide,  capronamide,  butyramide,  t«obutyramide,  valera^uide, 
the  temperature  variation  of  reactivity  over  the  above  range  i.s  best 

expressed  by  the  formula  logA'=  logK^  +  5^1  -  1)  +  c(i^  -  ^\ 

The  mean   differential  coefficient  of  the  graph  between  logK  and 

—  for  the  above  range  is  less  than  for  the  analogous  case  of  hydrolysis 

by  acid.  Tlie  view  is  taken  that  hydrolysis  by  alkali  of  the  nmides 
proceeds    by   the    direct   action    of   the  hydroxyl   ion    on  the  amide 
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molecule.  A  modification  of  the  Arrhenius  hypothesis  was  suggested 
to  explain  the  exponential  variation  of  reactivity  with  temperature, 
a  parallel  being  drawn  between  tautomeric  change,  where  difference  of 
property  is  produced  by  the  "  wandering  "  of  an  atom,  and  "  electro- 
meric  "  change,  where  difference  of  property  is  caused  by  the  move- 
ment of  an  electron. 

95.  "  The  addition  of  iodine  to  acetylenic  acids."     By  Thomas 
Campbell  James  and  John  Joseph  Sudborough. 

Good  yields  of  the  di-iodides  of  tetrolic  and  phenylpropiolic  acids  are 
formed  when  a  concentrated  aqueous  solution  of  cupric  sulphate 
(1  mol.)  is  gradually  run  into  a  well-stirred  aqueous  solution  of  the 
potassium  salt  of  the  acid  (1  mol.)  mixed  with  an  excess  of  potassium 
iodide.  The  di-iodides  may  be  isolated  by  warming  the  solution, 
removing  the  cuprous  iodide,  and  acidifying  with  a  mineral  acid. 

The  same  di-iodides  may  be  prepared  by  mixing  aqueous  solutions  of 
the  potassium  salts  with  an  excess  of  a  potassium  solution  of  iodine  in 
iodide  and  allowing  to  stand  for  several  days. 

Definite  di-iodides  could  not  be  isolated  from  o-  and  jo-nitrophenyl- 
propiolic  acids,  or  from  acetylenedicarboxylic  acid,  although  in  the 
two  former  cases  an  addition  of  iodine  occurs. 

Olefinic  acids,  even  when  they  contain  conjugated  bonds,  do  not 
combine  with  iodine  to  any  appreciable  extent. 

The  velocity  constants  for  the  reactions  between  a  solution  of  iodine 
in  potassium  iodide  and  the  potassium  salts  of  tetrolic,  phenylpropiolic, 
0-  and  /)-nitrophenylpropiolic  acids  have  been  determined.  The  re- 
action in  each  case  is  bimolecular  when  aqueous  solutions  are  em- 
ployed. 

The  reaction  between  iodine  and  phenylpropiolic  acid  has  been 
studied  in  absolute  alcoholic  and  in  aqueous  alcoholic  solutions,  both 
with  and  without  the  addition  of  potassium  iodide. 

96.  "The  chemical  changes  induced  in  gases  submitted  to  the 
action  of  ultra-violet  light."  By  David  Leonard  Chapman, 
Samuel  Chadwick,  and  John  Edwin  Eamsbottom. 

An  apparatus  specially  designed  for  the  examination  of  the  chemical 
chatigCK  brought  about  in  gases  by  the  induenco  of  the  light  emitted 
from  a  mercury  lamp  was  described.  With  the  aid  of  the  apparatus 
the  converhion  of  oxygen  into  ozone,  the  interaction  of  carbon  mon- 
oxide and  oxygen,  and  the  decomposition  of  carbon  dioxide  have  been 
ioventigated  |>urticularly  with  a  view  to  ascertaining  the  effect,  in  each 
case,  of  the  prcHenco  of  varying  amounts  of  water  vapour. 
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Dry  carbon  dioxide  is  decomposed  by  ultra-violet  light,  the  percent- 
age decomposition  being  increased  by  a  reduction  of  pressure,  but, 
under  the  same  conditions,  the  moist  gas  at  all  pressures  remains 
practically  unchanged.  The  rate  of  contraction  of  a  mixture  of  carbon 
monoxide  and  oxygen  is  practically  independent  of  the  degree  of  desic- 
cation  of  the  gases,  and  this  was  found  to  be  due  to  the  fact  that, 
although  the  presence  of  moisture  causes  the  rate  of  formation  of  car- 
bon dioxide  to  rise,  it  results  in  a  equivalent  reduction  in  the  yield  of 
ozone. 


97.  "  Studies  of  the  perhalogen  salts.     Part.  I." 
By  Charles  Kenneth  Tinkler. 

The  well-known  formation  of  periodides  by  the  addition  of  iodine  to 
a  solution  of  an  iodide  has  been  investigated  by  means  of  the  ultra- 
violet absorption  spectra  of  the  solutions.  Whilst  neither  a  iVjlOO 
aqueous  solution  of  iodine  nor  dilute  solutions  of  iodides  show  any 
characteristic  absorption  in  the  ultra-violet,  the  aqueous  solutions  of 
iodine,  after  the  addition  of  various  iodides,  all  give  the  same  spectra, 
which  show  a  large  amount  of  general  absorption  and  two  absorption 
bands. 

Solutions  of  iodine  to  which  various  .soluble  bromides  or  chlorides 
have  been  added  also  give  evidence,  from  their  spectra,  of  the 
presence  of  addition  compounds  of  the  halogen  salt  and  iodine. 

It  can  be  shown  from  the  spectra  of  the  solutions,  that  with  equi- 
molecular  quantities  of  potassium  iodide,  bromide  or  chloride  combina- 
tion takes  place  most  readily  with  the  iodide  and  least  with  the 
chloride.  On  the  addition  of  hydriodic,  hydrobromic,  or  hydrochloric 
acids  to  the  aqueous  solution  of  iodine,  the  spectra  of  the  solutions  are 
the  same  as  those  containing  the  corresponding  metallic  salts  ;  hydriodic 
acid,  however,  appears  to  combine  with  iodine  when  the  acids  are 
passed  into  a  chloroform  solution  of  this  substance. 

98.  "  The  interaction  of  cyanodihydrocarvone,  amyl  nitrite,  and 
sodium  ethoxide."    By  Arthur  Lapworth  and  Elkan  Wechsler. 

Cyanodihydrocarvone,  when  subjected  to  the  action  of  amyl  nitrite 
and  sodium  ethoxide,  is  converted  into  a  compound,  isomeric  with  the 
expected  isonitroso-derivative,  but  which  investigation  has  shown  to  be 

NH 

a  lactam,  C^QH.^fi'N<^\      ;    this  is  feebly  acidic  and  maybe  converted 
\j 

NMe 
into  a  neutral  methyl  derivative,  CioHi4^^*\nrk   '     ^^  treatment  with 
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dilute  alkali  these   yield  the  corresponding  amino-acids,  from  which 
they  may  again  be  obtained  by  means  of  dihydrating  agents. 
The  lactams  are  converted  by  cold  acids  into  lactonic  bases, 

>C0       ^""^  >C0 

I 0/  ' 0/ 

which,  on  hydrolysis  with  hot  dilute  acids,  yield  ammonia  and  methyl 
amine  respectively,  together  with   a   lactonic   acid, 


CioHiAN 


/OH 
CO 


■v/ 


which,  although  it  may  be  titrated  in  the  cold  as  a  monobasic  acid,  is 
probably  not  carboxylic  in  character;  with  warm  alkalis  the  lactone 
ring  is  severed  and  the  compound  behaves  as  a  dibasic  acid. 

All  these  compounds,  by  prolonged  treatment  with  hot  mineral  acid, 
are  converted  into  a  pseudocwweiie  carboxylic  acid  (COjH  :  Meg  =  pro- 
bably 1:2:3:5).  This  is  dimorphous,  the  forms  melting  at  84°  and 
105 — 106    respectively. 


99,  "  Contributions  on  the  chemistry  of  oxygen  compounds.  II.  The 
compounds  of  cineol,  diphenyloxide,  nitroso-derivatives,  and  the 
carbamides  with  acids  and  salts."  By  Robert  Howson  Pickard 
and  Joseph  Kenyon. 

The  authors  have  investigated  the  capacity  of  various  compounds 
containing  oxygen  to  form  additive  compounds  analogous  to  those  of 
the  phosphine  oxides  (Part  I.,  Proc,  1906,  22,  42)  with  the  view  of 
throwing  some  light  on  the  influence  (if  any)  of  the  phosphorus  atom. 
No  regularity  can  be  observed  in  the  molecular  proportion  of  substances 
containing  o^^gen  in  their  additive  compounds. 

It  is  suggested  that  the  formation  of  additive  compounds  by  sulph- 
oxides  and  nitroso-compounds  and  the  non-formation  of  the  same,  in 
general,  by  sulphones,  nitro-  and  azoxy-compounds  is  probably  due  to 
the  position  of  the  oxygen  atoms  of  the  latter  in  a  ring,  so  that  any 
subsidiary  or  residual  valency  is  internally  satisfied.  As  the  aryl  sub- 
stituted carbamides  form  salts  and  as,  in  general,  the  carbamides  be- 
have in  regard  to  the  formation  of  additive  compounds  in  a  similar 
manner  to  the  phosphine  oxides,  cineol  he,  it  is  probable  that  the 
additive  com|)oundH  formed  by  the  carbamides  are  due  to  the  subsidi- 
ary valency  of  the  oxygen  atom,  which  in  these  compounds,  as  in  the 
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phosphine  oxides,  is  influenced  by  the  proximity  of  the  nitrogen  or 
phosphorus  atom  respectively.  The  additive  compounds  of  cineol  with 
magnesium  alkyl  halides  are  decomposed  when  heated,  and  the  product 
when  treated  with  dilute  acids  yields  A^-/j-terpineol  (8). 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on,  or  before, 
Saturday,  8th  June,  1907. 

Those  Fellows  who  received  grants  in  June,  1906,  or  whose  grants, 
allotted  in  June  of  previous  years,  have  not  been  closed,  are  reminded 
that  reports  must  be  in  the  hands  of  the  Hon.  Secretaries  not  later 
than  Saturday,  1st  June,  next. 


On  Thursday,  June  13th,  1907,  Professor  J.  B.  Farmer,  F.R.S.,  will 
deliver  a  discourse  entitled  "  Some  Borderline  Problems  in  Botany." 


ERRATUM. 
1907.     P.  120,  line  16  from  top,  /(W  "  Toluoyl  "  read  "  Phenylacetyl." 
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At  the  next  Ordinary  Meeting,  on  Thursday,  May  16th,  1907,  at 
8.30  p.m.,  the  following  papers  will  be  read  : 

"The  relation  between  the  crystalline  form  and  the  chemical 
constitution  of  simple  inorganic  substances."  By  W.  Barlow  and 
W.  J.  Pope. 

"Experimental  investigation  into  the  process  of  dyeing."  By 
J.  Hiibner. 

"  Some  derivatives  of  p-pyranol  allied  to  certain  derivatives  of 
brazilein  and  haematein."  Preliminary  communication.  By  W.  H. 
Perkin,  jun.,  and  R.  Robinson. 

"Mixed  semi-ortho  oxalic  compounds."     By  G.  D.  Lander. 

"The  mechanism  of  bromination  of  acylamino-compounds."  Pre- 
liminary notice.     By  J.  B.  Cohen  and  W.  E.  Cross. 

"  Separation  of  cadmium  from  zinc  as  sulphide  in  the  presence  of 
trichloracetic  acid."     By  J.  J.  Fox. 
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Thursday,  May  16th,  1907,  at  8.30  p.m.,  Prof.  R.  Meldola,  F.R.S., 
Past  President,  in  the  Chair. 

Mr.  E.  Gardner  was  formally  admitted  a  Fellow  of  the  Society. 

It  was  announced  that  the  following  address  would  be  presented  to 
the  Societe  Chimique  de  France  on  the  occasion  of  the  celebi'ation  of 
its  Jubilee. 

Address  from  the  Chemical  Society  to  the  Societe  Chimique  de 

France. 

The  ties  of  sympathy  connecting  the  Chemical  Society  of  France  and 
the  Chemical  Society  resemble  the  bonds  uniting  members  of  the  same 
family  ratlier  than  those  associating  friends  drawn  together  by  mere 
community  of  interests. 

On  the  occasion  of  our  Jubilee  celebration  in  1891  your  representa- 
tive, M.  Gautier,  then  President  of  the  Societe  Chimique  de  Paris, 
reminded  us  that,  prior  to  your  foundation  in  1857,  M.  Wurtz  had 
paid  a  special  visit  to  Loudon  in  order  to  study  the  organisation  of  our 
Society,  which  had  then  been  in  existence  for  sixteen  years,  and 
further  remarked  "  La  Societe  Chimique  de  Londres  a  etc  le  module  et 
la  grande  sceur  de  la  Societe  Chimique  de  Paris." 

It  is  now  the  privilege  of  the  elder  sister  to  send  through  her 
appointed  delegates  the  congratulations  of  all  English  chemists  to  the 
Societe  Chimique  de  France  ou  completing  fifty  years  of  active  work  in 
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widening  the  boundaries  of  a  science  which  has  conferred  such  in- 
estimable benefits  on  humanity. 

How  magnificent  have  been  the  contributions  to  knowledge  made  by 
your  Society  during  those  five  decades  is  witnessed  by  your  Bulletin, 
which  in  itself  represents  a  historical  survey  of  modern  chemistry. 

The  satisfaction  with  which  our  Society  embraces  this  opportunity 
of  taking  part  in  your  reunion  is  not  untinged  by  sadness,  for  we  can 
no  longer  hope  to  meet  amongst  you  two  of  the  most  illustrious  of 
our  confreres,  whose  loss  your  country,  and  indeed  the  whole  world, 
have  so  recently  had  to  deplore.  This  loss  is  felt  all  the  more  deeply 
by  us  since  one  of  them  was  the  doyen  of  our  Honorary  and  Foreign 
Fellows. 

In  the  genius  of  Marcellin  Berthelot,  the  gifted  founder  of  chemical 
synthesis  and  of  thermochemistry,  were  united  the  savant  and  the 
statesman,  a  combination  of  qualities  which  must  be  rare  in  any  age  ; 
whilst  in  Henri  Moissan  we  mourn  a  colleague,  the  products  of  whose 
industry  have  been  well  described  as  taking  a  place  amongst  the 
greatest  achievements  in  inorganic  chemistry. 

(Signed)    William  Ramsay,  President. 
Alexander  Scott,  Treasurer. 
M.  O.  FoRSTER,  1  Honm-ary 

Arthur  W.  Crossley,  J  Secretaries. 
Horace  T.  Brown,  Foreign  Secretary. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

William  Arthur  Colebourn,  34,  Camp  St.,  Broughton,  Manchester. 
Robert  Cornthwaite,  Agricultural  Laboratory,  Halifax. 
Charles  William  Lamb  Jensen,  Oakhill,  Nr.  Bath. 
Charles  Home  Warner,  24,  Gordon  Street,  Gordon  Square,  W.C. 

A  certificate  has  been  authorised  by  the  Council  under  Bye-Law  I 
(par.  3)  in  favour  of  Ruchi  Ram  Sahni,  M.A.,  Government  College, 
Lahore,  India. 

Of  the  following  paper.s,  those  marked  *  were  read; 

♦100.  "The  relation  between  the  crystalline  form  and  the  chemical 
constitution  of  simple  inorganic  substances."  By  William  Barlow 
and  William  Jackbon  Pope. 

The  authorH  pointed  out  that  only  two  simple  homogeneous  close- 
packed  aHsemblages  of  equal  hphcrox  oxirtt ;  one  of  tho.se  possesses 
liolohodnil  'nl'ir  symmetry,  and  the  other  holohedral  hexagonal  sym- 
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metry  with  tlie  axial  ratio,  a  :c=  1  :0'8165.  They  showed  that  close- 
packed  homogeneous  assemblages  made  up  of  two  or  more  kinds  of 
spheres  of  nearly  the  same  size  must  approximate  in  marshalling  to 
one  or  other  of  the  above  types  of  assemblage  or  some  homogeneous 
combination  of  these.  All  the  known  crystalline  forms  exhibited  by 
the  elements  can  be  interpreted  in  the  light  of  the  above  geometrical 
principles ;  the  latter  also  explain  how  binary  compounds  composed  of 
two  elements  of  the  same  Vcilency,  such  as  the  alkali  halogen  com- 
pounds, crystallise  in  the  cubic  system  and  how  silver  iodide,  which 
crystallises  in  the  hexagonal  system,  exhibits  the  axial  ratio, 
a:c  =  l  :0-8196. 

An  examination  of  the  isomorphous  series  of  tri-halogen  compounds, 
to  which  the  compounds  Oslg  and  Rbig  belong,  shows  that  the  axial 
ratios  of  these  orthorhombic  substances  are  also  in  accordance  with 
the  geometrical  principles  stated  above. 

Descriptions  were  given  of  the  homogeneous  assemblages  corre- 
sponding to  the  above  substances  and  to  the  ammonium  salts  iso- 
morphously  related  to  certain  of  them.  The  crystalline  forms  of 
certain  of  the  chlorates,  carbonates,  and  nitrates  were  also  discussed. 


Discussion. 

Dr.  Divers  pointed  out  that,  for  the  purposes  of  the  authors,  it  was 
surely  unnecessary  and,  as  introducing  complexity,  unde>irable  to  do 
more  than  equalise  the  axial  ratios  of  similar  crystals  by  applying  the 
law  of  the  rationality  of  the  axes.  When  the  authors  went  on  to 
multiply  the  equalised  ratios  by  the  factor,  ^JV/ac,  and  entitled  the 
results,  "  equivalence  parameters,"  they  served  no  useful  end,  since  no 
further  "  equivalence  "  could  be  conferred  upon  ratios  (or  anything 
else,  except  their  more  complex  oxpi'essiou)  by  multiplying  them  by 
this  or  any  other  factor. 

He  feared  that  the  authors  were  risking  failure  to  convince  many 
chemists  of  the  suthciency  of  the  assumption  of  their  "valency 
volumes "  to  correlate  chemical  with  crystalline  structure,  by  de- 
manding for  the  purpose  of  appropriate  close  packing  that  considerable 
deviations  from  simply  proportioned  volumes  must  be  allowed  them ; 
for  example,  that  volumes  of  a  given  valency  are  not  quite  equal,  even 
under  similar  conditions,  when  they  are  of  different  chemical  elements  ; 
and  that,  under  different  conditions,  these  volumes  may  vary  con- 
siderably, even  when  of  the  same  element ;  and  that,  also,  for  close 
packing  along  with  preservation  of  mechanico-chemical  structure,  the 
valencies  must  be,  sometimes,  exceptionally  chosen  ;  that,  for  example 
the  alkali  metals  are  to  be  univalent  in  their  trihalides ;  sulphur 
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bivalent  in  sulphates  ;  nitrogen,  tervalent  in  nitrates,  and  oxygen  in 
hydroxyl  compounds,  sometimes  of  no  valency. 

What  seemed  to  him  to  be,  also,  a  serious  objection  to  the  packing 
of  atoms  to  represent  chemical  constitution  was  that  juxtaposition  of 
atoms  expressed  chemical  union  in  some  cases  and  not  in  others.  He 
also  doubted  whether  with  close  packing  and  pressing  out  all  inter- 
spaces the  appropriate  distances  between  the  centres  of  the  spheres, 
shown  undeformed  in  the  models  and  diagrams,  would  be  sufficiently 
preserved.  But,  without  the  experience  of  the  authors,  that  was  too 
difficult  a  point  for  others  to  deal  with  adequately. 

Dr.  TuTTON  said  he  was  glad  that  Prof.  Pope  in  his  exposition  of  the 
authors'  paper  had  removed  the  doubt  which  had  been  created  by  their 
first  paper  as  to  the  light  in  which  they  regarded  the  use  of  topic  axial 
ratios.  It  was  now  made  clear  that  their  equivalence  parameters  were 
intended  to  supplement,  for  unrelated  or  only  morphotropically  related 
substances,  the  teaching  of  topic  axial  ratios  with  respect  to  the 
strictly  related  members  of  isomorphous  series,  and  that  the  value  of 
topic  axial  ratios  for  expressing  the  structual  relationships  of  the 
members  of  such  series  was  undoubted  by  them.  He  pointed  out  that 
these  ratios  depended  solely  on  constants  determinable  with  the  highest 
experimental  accuracy,  namely,  the  crystallographic  axial  ratios,  the 
molecular  weight,  and  the  specific  gravity,  and  that  whilst  the 
molecular  volume  represented  the  total  relative  change  of  volume  on 
passing  from  one  member  to  another,  the  topic  axial  ratios  gave  the 
actual  changes  in  the  separation  of  the  structural  units,  the  chemical 
molecules,  in  the  three  directions  of  space.  The  equivalence  para- 
meters of  the  authors  suffered  from  an  apparent  want  of  such  precision, 
essentially  so  from  the  different  nature  of  the  problem,  and  Dr.  Divers 
had  seized  on  this  apparent  weak  point.  He  (Dr.  Tutton)  felt  sure, 
however,  having  now  had  time  to  consider  the  previous  paper  of  the 
authors  and  having  seen  the  present  one  by  their  courtesy,  that  they 
would  be  able  fully  to  justify  their  position,  and  that  they  were  on  the 
right  track.  He  believed  that  the  topic  axial  ratios  and  the  equivalence 
parameters  would  together  afford  a  complete  account  of  the  relationship 
between  crystalline  structure  and  chemical  constitution,  and  it  was 
pleasant  to  think  that  the  papers  introducing  both  had  been  communi- 
cated to  this  Society. 


*101.  "  Experimental  investigation  into  the  process  of  dyeing." 
By  Julius  Hubner. 

Thti  author   lian  oxamincil   (juantitatively  the   absorption   of  basic, 
acid,  and  direct  dyeing  colouring  matters   by  cotton,  wool,  silk,  and 
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other  fibrous  materials  at  different  temperatures,  with  and  without  the 
addition  of  other  substances  to  the  dye-bath. 

Parallel  series  of  measurements-were  made  on  the  absorption  of  the 
several  classes  of  colouring  matters  by  charcoal,  graphite,  China  clay, 
and  lampblack,  and  the  following  conclusions  were  established  from, 
the  comparison. 

Fibres  of  animal  origin  behave  towards  colouring  matters  in  the 
main  like  charcoal,  whilst  cotton  behaves  similarly  to  graphite. 

Thus  both  cotton  or  graphite  are  practically  unaffected  by  acid  dye- 
stuffs,  either  hot  or  cold,  whilst  wool  or  charcoal  absorb  the  colouring 
matter  freely. 

The  parallel  behaviour  of  cotton  and  graphite  and  of  wool  and 
charcoal  is  also  illustrated  by  the  effect  of  acids,  sodium  sulphate,  (fee, 
added  to  the  dye-bath  in  the  case  of  both  acid  and  direct  dyeing 
colouring  matters.  Similar  analogies  of  behaviour  are  observed  iz> 
the  absorption  of  basic  colours  by  the  materials  mentioned. 

The  relative  absorptions  were  determined  at  different  temperatures. 

Discussion. 

Dr.  Divers  pointed  out  the  importance  of  this  work  as  showing  that 
dyeing  was  not  of  a  chemical,  but  of  a  physical,  nature.  The  fact  that 
absorption  by  charcoal  was  of  the  same  order  of  things  as  absorption 
of  colours  by  fibres  was  of  much  interest. 

Mr.  Grant  Hooper  said  that  in  the  brief  resume  of  the  paper  which 
the  author  had  given  the  conclusions  had  not  been  stated,  and  he 
asked  whether  the  increased  amount  of  colouring  matter  taken  up 
by  disintegrated  cotton  as  compared  with  the  unbroken  fibre  was  not 
explained  by  the  fact  that  the  colour  more  easily  gained  access  to  the 
interior  of  the  fibre  when  the  latter  was  torn.  He  suggested  that  the 
imbricated  structure  of  wool  probably  facilitated  the  access  of  dye 
substance  to  the  interior  of  that  fibre,  and  so  accounted  in  a  similar 
manner  for  the  comparative  readiness  with  which  wool  also  took  up 
colouring  matter. 

He  further  asked  whether,  in  view  of  such  apparent  action  and  of 
the  results  obtained  in  the  experiments  with  fibrous  material  on  the 
one  hand  and  charcoal  and  inorganic  substances  on  the  other,  the 
conclusion  was  drawn  that  the  dye  was  retained  by  a  process  of 
adsorption. 

Dr.  Feilmann  remarked  that  Suida  had  also  published  extensive 
accounts  of  experiments  on  the  dyeing  of  mineral  substances,  (fee, 
some  two  years  or  more  ago,  and  that  Suida's  results  seemed  to  show 
that  a  kind  of  double  decomposition  occurred,  so  that  the  process 
was    of  a    more  or  less   chemical   character,  whereas  Mr.   Hubner's 
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experiments,    on    the    other   hand,  tended  rather  to    show    that   the 
process  was  mainly  physical,  depending  on  absorption. 

102.  "  Esterification  constants  of  substituted  acrylic  acids. 
Part  II."  By  John  Joseph  Sudborough  and  Ebenezer  Rees 
Thomas. 

As  an  extension  of  the  work  ah'eady  published  {Trans. y  1905,  87, 
1840),  the  authors  have  determined  the  esterification  constants  of  a 
number  of  unsaturated  acids  with  methyl  alcohol  at  15°.  The  acids 
experimented  with  were  cinnamic,  phenyKsocrotonic,  yS-ethylacrylic, 
ethylidenepropionic,  and  allylacetic.  The  results  indicate  in  a  decisive 
manner  the  retarding  effect  which  a  double  bond  in  the  a;8-position 
has  on  the  velocity  of  esterification.  The  constants  for  phenyh'so- 
crotonic  and  cinnamic  acid  are  in  the  ratio  74  :  1,  and  of  the 
/3-ethylacrylic,  ethylidenepi'opionic,  and  allylacetic  acids  in  the  ratio 
1  :  50  :  26-7. 


103.  "The  addition  of  bromine  to  the  a-  and  ^-chloro-  and  bromo- 
cinnamic  acids  and  their  methyl  esters."  By  John  Joseph 
Sudborough  and  Gwilym  Williams. 

The  products  obtaine  1  by  the  addition  of  bromine  to  the  a-  and 
/S-bromo-  and  chloro-cinnamic  acids  and  their  methyl  esters  have  been 
examined  in  order  to  determine  whether  in  each  case  the  a-  or 
)8-compound  and  the  stereoisomeric  aZZo-compound  yield  the  same 
dibromide. 

The  addition  of  bromine  to  the  a-compounds  does  not  take 
place  readily  in  the  dark.  In  daylight  both  a-bromo-acids  yield 
the  same  aa(3-tribrorno-(3-pheui/lpropionic  acid,  m.  p.  151 — 152°.  The 
corresponding  methyl  ester  melts  at  47 — 48°.  The  two  ^-brouio-acids 
combine  with  bromine,  both  in  the  dark  and  in  light,  yielding  the 
same  a(3l3-tribromo-fi-j)heni/lpropionic  acid,  m.  p.  146 — 147°.  The 
corresponding  metlujl  ester  melts  at  42 — 43°  (decomp.).  The  a-chloro- 
acida  do  not  combine  with  bromine  in  the  dark,  and  in  day- 
light each  yields  a  mixture  of  two  dibromides,  which,  so  far,  have  not 
been  separated. 

•  The  two  /S-chloro-acids  combine  more  readily  with  bromine,  yielding 
the  Miime  P-cfduro-afi-dibromo-(3-pheni/lpropionic  acid,  m.  p.  143 — 144° 
(decomp.). 
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104.  "  The  addition  of  bromine  to  unsaturated  compounds.     Part  I." 
By  John  Joseph  Sudborough  and  John  Thomas. 

The  work,  of  which  a  preliminary  note  has  already  appeared  {Proc., 
1906,  22,  318),  has  been  continued.  The  rate  of  addition  of  bromine 
to  various  oletine  acids  has  been  determined  at  15°  in  carbon  tetra- 
chloride solution.  The  accelerative  effect  of  sunlight  has  been  con- 
firmed. Of  the  following  acids  examined,  cinnamic,  crotonic,  phenyl- 
isocrotonic,  undecylenic,  oleic,  elaidic,  erucic,  brassidic,  /8-ethylacrylic, 
ethylidenepropionic,  and  allylacetic  acids,  all  those  containing  the 
double  linking  in  the  a/3-position  unite  with  bromine  but  slowly  in  the 
dark,  whereas  all  the  other  acids  absorb  bromine  with  great  readiness 
under  the  same  conditions,  the  r-eaction  being  practically  complete  in  a 
few  minutes. 

The  characteristic  behaviour  of  the  o/S-unsaturated  acids  may  be 
used  as  the  basis  of  a  method  for  determining  whether  a  double  link- 
ing is  in  the  a/3-position  with  respect  to  the  carboxylic  group  or  not. 


105.  "  Separation  of  cadmium  from  zinc  as  sulphide  in  the  presence 
of  trichloroacetic  acid."     By  John  Jacob  Fox. 

A  convenient  method  of  separating  cadmium  from  zinc  as  sulphide 
is  furnished  by  the  use  of  trichloroacetic  acid.  The  quantity  of 
trichloroacetic  acid  required  is  at  least  10  grams  per  100  c.c.  of 
solution,  but  much  greater  concentrations  can  be  used  without 
affecting  the  precipitation  of  cadmium  as  sulphide.  Even  when  the 
amount  of  the  cadmium  is  small  (5  milligrams  per  100  c.c),  con- 
centrations of  trichloroacetic  acid  as  great  as  30  grams  of  acid  per 
100  c.c.  do  not  prevent  tbe  whole  of  the  cadmium  being  precipitated. 

In  this  respect,  trichloi'oacetic  acid  differs  from  both  hydrochloric 
and  sulphuric  acids. 

For  the  complete  separation  of  cadmium  and  zinc,  two  precipitations 
are  desirable ;  this  is  unnecessary,  however,  when  the  proportions  of 
cadmium  and  zinc  are  about  equal  or  when  the  cadmium  is  present  in 
excess.  If  the  presence  of  trichloroacetic  acid  is  objectionable  in  the 
subsequent  treatment  of  the  solutions,  a  first  partial  separation  of 
zinc  and  cadmium  may  be  effected  by  the  use  of  1  gram  of  hydrogen 
chloride  per  100  c.c.  of  solution. 
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106.  "The  mechanism  of  bromination  of  acylamino-compounds." 
Preliminary  notice.  By  Julius  Berend  Cohen  and 
William  Ernest  Cross. 

In  the  ordinary  process  of  brominating  acylamino-compounds  in 
acetic  acid  solution,  the  crystalline  product  which  is  first  formed  yields, 
on  pouring  it  into  water,  the  nuclear  brominated  compound.  This 
intermediate  compound  has  been  isolated  in  the  case  of  aceto-jo-toluidide 
and  crystallises  in  brilliant,  yellow  needles  containing  two  atoms  of 
bromine.  It  is  very  unstable  in  the  dry  state,  slowly  losing  bromine 
and  changing  into  the  original  compound.  The  same  I'esult  is  more 
rapidly  effected  by  shaking  the  ethereal  solution  with  mercury  or  dry 
potassium  carbonate.  The  ether  then  contains  the  unchanged  aceto-p- 
toluidide.  If,  on  the  other  hand,  the  bromine  compound  is  poured  into 
water  or  shaken  with  pyridine,  &c.,  hydrogen  bromide  is  at  once  elim- 
inated and  a  quantitative  yield  of  2-bromoaceto-jo-toluidide  is  obtained. 

The  following  provisional  explanation  is  offered.  An  additive  com- 
pound with  one  molecule  of  bromine  is  first  formed,  which  in  contact 
with  water  loses  hydrogen  bromide  and  gives  the  niti'ogen  bromide 
compound.  The  latter  rapidly  isomerises  to  the  nuclear  siibstituted 
product : 


Me<^     NnH-COMo  -^  Me<^  "^NH-COMe  -^ 


Br 

>NI 
Br 


Me/    \NBr-COMe  — >  Me<^    NnH-COMo. 

B^ 

This  view  would  conform  to  that  of  Chattaway  and  Orton  (5e?\,  1899^ 
32,  3576),  in  which  the  formation  of  the  nitrogen  bromide  compound 
is  found  to  precede  the  isomeric  change  from  side-chain  to  nucleus. 
Up  to  the  present,  however,  the  authors  have  failed  to  obtain  evidence 
of  the  presence  of  the  nitrogen  bromide  compound. 


107.  "  Mixed  semi-ortho-oxalic  compounds." 
By  George  Druce  Lander. 

The  amide  chlorides  of  methyl  and  etliyl  oxanilates  are  stable  below 
100°.  On  decomposition  by  heat  they  pass  by  loss  of  liydrogen  chloride 
into  the  imide  chlorides,  which  are  further  resolved  into  alkyl  chloride, 
carbon  monoxide,  and  phenylcyanate,  tluis  : 

COjK'COIg'NHPh  -^  COali-CCllNPh  +  llCl  — >  0:c:NPh-h 

HCI  -J-  CO. 
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With  sodium  alkyloxides  the  amide  chlorides  yield  triethyl  anilido- 
semi-ortho-oxalate,  C02Et-C(0Et)/NHPh,  m.  p.  69—70-5°,  b.  p. 
172 — 174°/12  mm.,  and  trimethyl  anilidosemi-ortho-oxalate,  similarly 
constituted,  and  having  m.  p.  80—82°,  b.  p.  182720  mm. 

When  heated  under  atmospheric  pressure  these  compounds  yield 
ethyl  isodiphenyloxaluric  ethyl  estet;  PhN:C(0Et)'NPh'C0*C02Et, 
m.  p.  101 — 104°,  and  the  corresponding  methyl  iso-ester,  m.  p. 
131 — 133°  respectively.  Both  iso-enters  on  hydrolysis  with  hydrogen 
chloride  give  diphenylparabanic  acid. 


108.  "  Some  derivatives  of  y-pyranol  allied  to  certain  derivatives  of 
brazilein  and  haematein."  (Preliminary  communication.)  By 
William  Henry  Perkin,  jun.,  and  Robert  Robinson. 

o-Hydroxybenzaldehyde  and  its  derivatives  condense  with  certain 
acetophenone  or  hydrindone  derivatives  to  form  derivatives  of 
y-pyranol.  Thus  ^-resorcylaldehyde  and  acetophenone  condense  readily 
when  their  solution  in  acetic  acid  is  saturated  with  hydrogen  chloride, 
and  the  T -hydroxy -2-phenyl-\  :  \-beiizopyranol  hydrochloride, 

H       CI 


HOf 

1         II 
\/\/CH 
CH(OH) 

thus  produced,  is  identical  with  the  substance  prepared  by  Biilow  and 
Sicherer  (5er.,  1901,  34,  3890)  from  benzoylacetaldehyde  by  condensa- 
tion with  resorcinol.  If  the  acetophenone  is  replaced  by  1-hydrindone, 
1 -hydro  y-2  :  3-indeno-\  :  ^-benzopyranol  kydrochloo'ide, 


HO 

I        I         U        J 

CH(OH)  OH.^ 

is  produced.      This  substance  crystallises  with  2  molecules  of  water 
and  yields,  with  platinum  chloride,  the  double  salt 

and,  with  gold  chloride,  the  salt  Cj^H^203HCl,AuCl3,H20. 
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7  -  Hydroxy  -5:6-  dimethoxy-'2  :  S-indeno  - 1  :  ^henzopyranol     hydro- 
chloride, 

H       CI 


HOr     Y    ^C /    \OMe 

JOMe 


CH(OH)  CHg 

is  obtained  when  )8-resorcylaldehyde  and  5  :  G-dimethoxy-l-hydrindone 
are  condensed  by  hydrogen  chloride  in  methyl-alcoholic  solution. 
Similar  condensations  have  also  been  carried  out  with  salicylaldehyde 
and  ^methoxysalicylaldehyde  and  5  :  6-dimethoxyhydrindone. 

The  pyranol  derivatives  thus  produced  may  also  be  obtained  by  the 
action  of  alcoholic  hydrochloric  acid  on  the  corresponding  o-hydroxy- 
benzylidene-1-hydrindones  and,  conversely,  the  latter  are  again  pro- 
duced from  the  pyranolsby  the  action  of  alcoholic  potash.  The  follow- 
ing example  will  serve  as  an  illustration  of  these  important  changes : 

H       CI 


O  Alcoholic  potash 


Q /    ^OMe  Alcoholic  hydrogen  chloride 

'J         I        !0Me         ^ 


OH  CO — /    \OMe 
OMe 


CH(OH)  CHj 


CH     CHg 

The  authors  wish  to  reserve,  for  a  short  time,  the  further  investiga- 
tion of  the  above  and  similar  condensations. 


109.  "Arsenic    di-iodide."     By    John    Theodore    Hewitt    and 
Thomas  Field  Winmill. 

The  authors  have  prepared  and  analysed  the  arsenic  di-iodide 
described  by  Bamberger  and  Philipp  (Ber.,  1881,  14,  2643).  The 
molecular  weight  determined  by  the  elevation  of  boiling  point  in 
carbon  disulphiiie  solution  shows  the  compound  to  have  the  formula 
Asgl^.  The  substance  is,  however,  useless  for  the  preparation  of 
aromatic  analogues  of  cacodyl,  since  the  only  product  isolated  from  the 
action  of  magnesium  phenyl  bromide  is  triphonylarsiue.  Pyridine 
decomposes  the  compound  immediately  with  liberation  of  arsenic. 
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110.  "The  formation  and  reactions  of  imino-compounds.  Part  IV. 
The  formation  of  1 : 4-naphthylenediamine  from  ethyl  y-imino- 
a-cyano-y-phenylbutyrate."     By  Jocelyn  Field  Thorpe. 

In  continuation  of  the  work  already  published  in  Parts  II  and  III  of 
this  series  it  was  shown  that  derivatives  of  benzene  having  a  side- 
chain  of  three  carbon  atoms  substituted  at  the  a-carbon  atom  by  a 
nitrile  group  and  at  the  y-carbon  atom  by  an  imino-group  pass  on 
treatment  with  cold  concentrated  sulphuric  acid  into  derivatives  of 
1  : 4-r)aphthylenediamine,  ring  formation  taking  place  between  the 
ortho-hydrogen  atom  of  the  benzene  ring  in  respect  to  the  side-chain 
and  the  carbon  atom  of  the  nitrile  group.  The  general  formula  for 
this  reaction  can  therefore  be  represented  as  follows  : 

ciNH  c:nh 

yCHIi  \/\/ 

CN  c:nh 

Ethyl  y-imino-a-cyano-yphenylbutyrate  (1)  pas.ses  on  treatment  with 
cold  concentrated  sulphuric  acid  into  ethyl  1  : 4-naphthylenediamine-3- 
car  boxy  late  (2) : 

c:nh  c:nh 


CH-COoEt  ^         I       I      jCH-CO.,Et 


I 


cx  c:nh 

This  ethyl  salt  yields  1  :  4-naphthylenediamine-3-carboxylic  acid  (3) 
on  hydrolysis,  fx"om  which  1  :  4-naphthylenediamine  (4)  can  be  prepared 
on  heating  at  200°  in  a  current  of  hydrogen : 


-^ 


111.  "  Mercury  derivatives  of  pseudo-acids   containing  the   group 
•CO'NH*."     By  Samuel  James  Manson  Auld. 

Unlike  cyanuric  acid  which  forms  two  isomeric  mercuric  salts 
(Hantzsch,  Ber.,  1902,  35,  2717),  all  the  pseudo-acids  containing  the 
group  "CO'NH'  examined  have  given  only  one  derivative,  in  all  cases 
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an  ^V-salt  containing  the  group  'CO-Nhg*.  Some  of  these  iV^-mercury 
salts  act  as  "mercui'y  acids"  and  form  alkali  salts.  Yioluric  acid, 
for  instance,  forms  a  series  of  coloured  alkali  mercuriviolurates, 
which  can  be  obtained  both  in  the  hydrated  and  anhydrous  states. 
The  pseudo-acids  examined  include  uric  acid  and  its  alkyl  deriv- 
atives, ^-uric  acid,  methyluracyl,  violuric  aud  dime  thy  Ivioluric  acids, 
saccharin,  benzoylcyanamide,  and  cai-bostyril. 

112.  '"The  influence  of  substitution  in  the  nucleus  on  the  rate  of 
oxidation  of  the  side-chain.  III.  Oxidation  of  the  nitro-  and 
chloronitro-derivatives  of  toluene."  By  Julius  Berend  Cohen 
and  Henry  James  Hodsman. 

The  authors  have  studied  the  rate  of  oxidation  of  the  nitro-  and 
chloronitro-toluenes,  the  same  method  being  employed  as  that  pre- 
viously described  (Trans.,  1904,  85,  174,  1622).  Excluding  the 
4-chloro-2-nitrotoluene,  which  occupies  an  exceptional  position  in  the 
series,  the  general  result  of  the  oxidation  of  the  ten  isomeric  ehloro- 
nitrotoluenes  may  be  summarised  as  follows.  The  compounds  with  the 
nitro-group  in  the  ortho-position  are  least  oxidised,  those  with  the 
nitro-group  in  the  para-position  are  most  oxidised,  whilst  the  meta- 
compounds  stand  midway  between  the  two.  The  same  result  is 
obtained  with  the  three  isomeric  nitrotoluenes.  The  position  occupied 
by  4-chloro-2-nitrotoluene  appears  to  depend  on  the  length  of  time 
during  which  the  substance  is  in  contact  with  the  oxidising  agent, 
the  quantity  of  acid  formed  varying  inversely  with  the  time  of 
oxidation.  Thi.s  has  been  explained  by  showing  that  in  all  the 
o-nitro-compounds  the  acid  first  formed  undergoes  further  oxidation 
and  that  this  is  especially  the  case  with  the  4-chloro-2-nitro-compound, 
The  result  is  thjit  the  quantity  of  acid  as  well  as  the  total  yield  of 
products  is  low,  in  other  words,  the  more  protracted  the  oxidation,  the 
more  of  the  acid,  first  formed,  is  destroyed. 

The  authors  also  described  the  preparation  of  3-chloro-2-nitrotoluene 
which  was  originally  obtained  by  one  of  them  in  conjunction  with 
H.  G,  Bennett,  so  that  all  the  isomeric  chloronitrotoluenes  are  now 
known. 

113.  •' The  reducibility  of  magnesia  by  carbon."    Preliminary  note. 

By  Roland  Edgar  Slade. 

Three  diutinct  methods  were  attempted  for  establishing  the  re- 
ducibility of  magnesia  by  carbon.  The  first  consists  in  heating 
magnesia  and  carl)on  toi^ethor  in  an  enclosed  furnace,  with  arc  or 
resistance  hoatiug,  and  colluctiug  and  analysing  tho  gaseous  products 
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of    reaction  ;   considerable  quantities  of  carbon  monoxide    and    some 
carburised  magnesium  were  in  this  way  obtained. 

The  second  method  is  an  application  of  that  employed  by  R,  S. 
Hutton  and  J.  E.  Petavel  (Proc.  Roy.  Soc,  1907,  A  79,  155)  for 
investigating  the  reduction  of  alumina,  and  consists  in  employing 
a  bath  of  molten  electrolytic  copper  as  a  solvent  and  condenser  for  the 
metal  vapour. 

These  experiments  were  carried  out  in  carbon  tube  furnaces  and  in 
crucibles  heated  under  the  electric  arc  ;  alloys  of  copper  and  magnesium 
were  obtained  at  temperatures  as  low  as  1700°.  In  the  carbon  tubes 
the  sublimed  magnesia  also  reacts  with  the  heated  walls  of  th?  tubes, 
from  which  a  powder  containing  carburised  magnesium  can  be  col- 
lected on  cooling. 

The  third  method  has  not  up  to  the  present  proved  successful, 
but  consists  in  heating  a  mixture  of  magnesia  and  carbon  to  known 
temperatures  in  a  current  of  nitrogen  gas,  the  product  being  examined 
for  nitride.  The  temperature  of  reduction  of  magnesia  seems  to  be 
above  the  limit  of  temperature  at  which  the  nitride  is  stable. 

The  two  methods  which  have  furnished  a  positive  result  give 
independent  confirmation  of  the  recent  experiments  of  Lebeau  (Compt. 
rend.,  1907,  144,  799).  Whereas  this  author  considers  that  the  re- 
duction only  occurs  at  or  above  the  boiling  point  of  magnesia  when 
the  vapour  of  carbon  and  magnesia  come  in  contact,  the  prest-nt 
research  seems  to  show  that  the  reaction  can  take  place  at  temper- 
atures below  the  melting  point  of  this  oxide. 


114.  "  The  reaction  between  organo-magnesium  halides  and  nitro- 
compounds." Preliminary  note.  By  Robert  Howson  Pickard 
and  Joseph  Kenyou. 

Aromatic  nitro-compounds  react  very  vigorously  with  an  organo- 
magnesium  halide  in  ethereal  solution. 

/(-Nitrotoluene  thus  forms  an  indefinite  amorphous  yellow  compound, 
which,  when  treated  with  acids,  yields  principally  jo-nitrosotoluene, 
ju-tolylhydroxylamine,  /jp'-azoxytoluene  (probably  by  the  interaction  of 
the  two  former  compounds),  and  7>toluidine. 

The  authors  wish  to  reserve  for  a  time  the  study  of  this  new 
reaction. 


I 
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115.  "A  method  for  the  determination  of  the  equilibrium  in  aqueous 
solutions  of  amines,  pseudo-acids  and  bases,  and  lactones."  By 
Tom  Sidney  Moore. 

The  compounds  mentioned  in  the  title  resemble  each  other  in  that 
their  aqueous  solutions  contain,  in  addition  to  ions,  two  non-ionised 
forms.     The  relations  may  be  represented  by  the  equations : 

(1)  (2) 

For  a  pseudo-acid  :  H-X:0  :^  X-OH  7^  XO'  +  H" 

(1)  (2) 

For  an  amine  :  NXg  -i-  H,0  ZH  NXgH-OH  I^IT  NXgH'  -f-  OH' 

The  reaction  constants  of  the  reactions  (1)  and  (2)  cannot  in  general 
be  determined  directly,  although  their  determination  is  a  matter  of 
considerable  importance ;  for  the  constant  of  reaction  (2)  is  the  true 
ionisation  constant  of  the  acid  or  base ;  and  the  constant  of  reaction 
(1)  represents  the  relation  between  the  two  forms  of  the  pseudo-acid, 
or  between  the  amine  and  its  hydroxide  as  the  case  may  be. 

The  author  showed  that  these  constants,  as  well  as  their  temperature 
coefficients,  may  be  calculated  from  the  results  of  measurements  of  the 
partition  of  the  substance  between  water  and  another  solvent,  and  of 
the  "  apparent "  ionisation  constant  (as  calculated  from  the  electrical 
conductivity,  or  from  degree  of  hydrolysis  of  salts)  at  different 
temperature.-'. 

116.  "  The  '  true '  ionisation  constants,  and  the  hydration  constants 
of  piperidine,  ammonia,  and  triethylamine."  By  Tom  Sidney 
Moore. 

The  equations  developed  in  the  preceding  paper  were  applied  to  the 
results  of  the  partition  experiments  of  Hantzsch  and  Sebaldt,  Hantzsch 
and  Vagt,  and  of  Dawson  aud  McCrae,  and  the  values  of  the  true 
ionii^ation  constants  (k^)  and  of  the  hydration  constants  (/t.,)  determined 
for  different  temperatures. 

and  AjCnxjUoh  -  C^^«"'  x  Coii. 

At  20"  the  results  were  : 

At,  X  100.  A*j. 

Piperidine    0-156  2-83 

Ammonia 0*0052  0-56 

Triethylamine  0-064  1-86 

Fuither,  the  heat  of  neutralisation  of  the  three  bases  and  the  heat  of 
itolution  of  ammonia  were  calculated  aud  found  to  agree  satisfactorily 
with  tbo  cxpui  imontiil  value.". 
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Alessandri,  P.  E.  Merceologia  tecnica.  Vol.  I.  Materie  prime 
greggie  e  semi-lavorate  di  uso  commerciale  ed  industriale.  Vol.  II. 
Prodotti  chimici  inorjjaaici  ed  organici.  pp.  xi  +  530,  xi  +  515.  ill. 
Milano  1907.     {Reed,  'dj^jl.)  From  the  Publisher  :  Ulrico  Hoepli. 

Lister  Institute  of  Preventive  Medicine.  Collected  papers,  No.  3. 
London  1906.     {Reed.  15/5/7.)  From  the  Director. 

Matthews,  J.  Merritt.  The  textile  fibres :  their  physical,  micro- 
scopical, and  chemical  properties.  2nd  edition,  pp.  viii  +  480.  ill. 
New  York  1907.     {Reed.  ^Ibjl.) 

From  the  Publishers  :  Messrs.  John  Wiley  and  Sons. 

National  Physical  Laboratory.  Collected  researches.  Vol.  II. 
pp.  310.     ill.     [London  1907.]     {Reed.  1/517.)  From  the  Director. 

Report  for  the  year  1906.     pp.  61.     ill.     Teddingtou    1907. 

{Reed.  1/5/7.)  From  the  Director. 

Roth,  W.  A.  Physikalisch-chemische  tJbungen.  pp.  xii-f-174. 
ill.     Hamburg  1907.     {Reed.  25/4/7.) 

From  the  Publisher  :  Leopold  Voss. 

Settimj,  Luigi.  Caoutchouc  e  gutta-percha,  pp.  xvi4-253.  ill. 
Milano  1907.     {Reed,  'djbll.)  From  the  Publisher  :  Ulrico  Hoepli. 

Sheppard,  *S'.  E.,  and  Mees,  C.  E.  Kenneth.  Investigations  on  the 
theory  of  the  photographic  process,  pp.  x  +  342.  ill.  London  1907. 
{Reed.  10/5/7.)  From  the  Authors. 

Van  Nostrand's  Chemical  Annual,  1907.    A  handbook  of  useful  data. 

Edited  by  John  C.  Olsen.     pp.  x-|-496.     London  1907.     {Reed.  &I5/7.) 

From  the  Publishers  :  Messrs.  A.  Constable  &  Co. 

Vogel,  Hermann  Wilhelm.  Photochemie  und  Beschreibung  der  photo- 
graphischen  Chemikalien.  Fiinfte  Autlage,  bearbeitet  von  Ernst  Konig. 
pp.  xi  +  376.     ill.     Berlin  1906.     {Reed.  13/ 5/7.) 

From  the  Publisher  :  Gustav  Schmidt. 

II.  By  Purchase. 

Allen,  Alfred  H.  Commercial  organic  analysis.  3rd.  Edition. 
Vol.  II.  Part  III.  Acid  derivatives  of  phenols,  aromatic  acids, 
resins,  and  essential  oils.  Revised  by  the  Author  and  Arnold  Rowshy 
Tankard,     pp.  xiii  +  547.     London  1907.     (i?6C(f.  22/4/7.) 

Lassar-Cohn.  Arbeitsmethoden  fiir  organisch-chemische  Labora- 
torien.  Spezieller  Teil :  Erste  Hiilfte.  Vierte  Auflage.  pp.  864. 
Hamburg  1907.     {Reed.  15/5/7.) 

Wedekind,  Edgar.  Zur  Stereochemie  des  fiinfwertigen  Stickstoffes. 
Zweite  Auflage  von  Emil  Frbhlich.  pp.  93.  Leipzig  1907. 
{Reed.  15/5/7.) 
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RESEARCH  FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on,  or  before, 
Saturday,  8th  June,  1907. 

Those  Fellows  who  received  grants  in  June,  1906,  or  whose  grants, 
allotted  in  June  of  previous  years,  have  not  been  closed,  are  reminded 
that  reports  must  be  in  the  hands  of  the  Hon.  Secretaries  not  later 
than  Saturday,  1st  June,  next. 


On  Thursday,  June  13th,  1907,  Professor  J.  B.  Farmer,  F.R.S.,  will 
deliver  a  discourse  entitled  "  Some  Borderline  Problems  in  Botany." 


ERRATUM. 

1907.     P.  137,  line  12  from  top,  fm-  "  .V/lOO  "  rmi  "  iVyiOOO." 


At  the  next  Ordinary  Meeting,  on  Thursday,  June  6th,  1907,  at 
8.30  p.m.,  the  following  papers  will  be  read  : 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Part  VII.  Pyridine  and  some  of  its  derivatives."  By  F.  Baker  and 
E.  C.  C.  Baly. 

"The  interaction  of  methylene  chloride  and  the  sodium  derivative 
of  ethyl  malonate."     By  F.  Tutiu. 

"Molecular  weight  of  ;S-naphthol  in  solution  in  solid  naphthalene." 
By  E.  P.  Perman  and  J.  H.  Davies. 

"  Synthesis  of  hexatrieno  derivatives."  Preliminary  notice.  By 
I.  Smedley. 

"The  constitution  of  the  diazo-compounds."     By  J.  C.  Cain. 

"p-Cresol  sulphoxide  and  sulphide."  By  S.  Smiles  and 
T.  P.  Hilditch. 

"p-Dioxyphenylsulphoxide."      By  S.  Smiles  and  A.  W.  Bain. 


N.    ULAY  AMC    tON*,   Lri>.,  URXAV  IT.   UII.L,   B.C.,  AMD  IIUMOAY,  bVr»-OLX. 
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Thursday,  June  6th,  1907,  at  8.30  p.ai.,  Sir  William  Eamsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  A.  T.  Cameron,  G.  Fowles,  S.  \V.  Smith,  and  J.  \\'.  \  ales 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Frank  Buckney,  B.A.,  51,  Highbury  Park,  N. 

William  Hay,  Holton  House,  Beverley  Road,  Hull. 

George  Joseph  Saundeis,  B.E.,  School  of  Mines,  Charters  Towers, 

Queensland,  Australia. 
David  Willott,  B.Sc,  Kosedale,  Thorncroft  Road,  Sutton,  Surrey. 
Hubert  Arthur   Wootton,   B.A.,  B.Sc,   20,  Great    College  Street, 

Westminster,  S.W. 

Of  the  following  papers,  those  marked  *  were  read  : 

*117.  "  The  relation  between  absorption  spectra  and  chemical  con- 
stitution. Part.  VII.  Pyridine  and  some  of  its  derivatives." 
By  Frank  Baker  and  Edward  Charles  Cyril  Baly. 

The  authors  have  made  a  spectroscopic  examination  of  pyridine  and 
its  substitution  products,  with  the  object  of  determining  the  influence 
of  the  nitrogen  atom  and  also  the  constitution  of  the  pyridones.  It  was 
shown  how  the   nitrogen  atom  tends  to  restrain  the  motions  of  the 
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ring,  this  restraint  being  very  much  lessened  by  the  addition  of  acid  to 
the  solutions.  A  very  similar  effect  is  produced  by  the  substitution 
by  chlorine,  inasmuch  as  the  basicity  of  the  nitrogen  is  thereby  con- 
siderably reduced. 

In  the  case  of  the  oxypyridines,  the  a-  and  ^-compounds  were  shown 
to  be  true  pyridones,  whilst  the  /8-isomeride  possesses  the  hydroxylic 
configuration. 


*118.  "'The   iateraction   of    methylene    chloride    and   the   sodium 
derivative  of  ethyl  malonate."     By  Frank  Tutin. 

The  reaction  which  takes  place  when  methylene  chloride  is  heated 
with  an  alcoholic  solution  of  the  sodium  derivative  of  ethyl  malonate 
has  been  studied,  and  the  following  thi-ee  crystalline  by-products 
resulting  from  the  condensation  were  examined. 

1.  A  sodium  salt  crystallising  from  alcohol  in  yellow  leaflets. 

2.  An  acid  crystallising  in  needles,  which  melt  at  132°. 

3.  An  acid  obtained  in  small  needles,  which  are  insoluble,  or  nearly 
so,  in  all  solvents. 

The  yellow  sodium  salt  Avas  obtained  byPerkinand  Frentice  (Trans., 
1891,  59,  991),  but  was  not  further  examined  by  them.  It  has  the 
formula  CYr^HoiOgNa,  and  yields  a  liquid  acid,  Cj^HjiO^'COgH,  which 
gives  a  violet  coloration  with  ferric  chloride.  On  hydrolysis,  this  acid 
first  gives  an  acid  melting  at  305°,  but,  when  completely  hydrolysed, 
yields  a<e<raca?"6oa;2/^icrtcic/,  C,.Hg(C02H)4(m.  p.  138 — 139°).  The  latter 
compound,  although  melting  at  the  same  temperature  as  ci«-cyc^ohexane- 
1:2:4:  5-tetracarboxylic  acid,  is  not  identical  with  it. 

The  substance  melting  at  132°  possesses  the  formula 
Cj8H.,A(C0,H),, 
and,  on  hydrolysis,  yields  an  acid  melting  at  306°. 

The  insoluble  substance  is  hydrolysed  by  sodium  carbonate,  giving  a 
sodium  salt,  C3oHg.0.2oNa3,6H.jO,  crystallising  in  white  needles  ;  the 
corresponding  potasai^im  salt  is  insoluble  and  anhydrous.  The  acid, 
^20^3i^u(^'^2^^)3»  obtained  from  these  salts  crystallises  in  leaflets 
melting  at  200°. 


*119.  "The  constitution  of  the  diazo-compounds." 
By  John  Cannell  Cain. 

None  of  the  formuhe  hitherto  proposed  for  the  diazo-salts  can 
account  for  th©  great  ease  with  which  such  compounds  lose  their  diazo- 
nitrogcn.  Nitrogen  attached  to  tlie  beu/one  ring,  as,  for  example,  in 
the  caho   of    nnilino,    Ik   readily  eliminated  only    by    oxidation,  and 
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Ostrogowich  and  Silbermann  have  recently  shown  that  in  this 
process  aniline  probably  assumes  the  tautomeric  form 

As  the  diazotisation  process  closely  resembles  this  reaction  the 
author  proposed  for  diazobenzene  salts  (chloride)  the  quinonoid 
formula. 

H— ,/"\:NC1    ; 

this  bears  much  analogy  to  the  formula  of  quinonochloroimide,  which 
also  loses  nitrogen  on  boiling  with  water. 

The  new  formula  explains  why,  in  compounds  where  the  at>)m  in  the 
para-position  to  the  amino-group  is  already  saturated,  no  diazo-salt 
can  be  formed,  thus,  for  example,  oc-tetrahydronaphthylamine  and 
4-aminoquinoline  yield  no  diazo-salts.  For  a  similar  reason  no  aliphatic 
diazo-chlorides  are  known. 

The  corresponding  formula  for  the  diazohydroxide  may,  unlike  the 
chloride,  give  rise  to  two  tautomeric  forms  : 

the  latter  of  which  represents  the  constitution  of  the  normal  or 
«?/Mdiazo-compounds  and  is  closely  related  to  the  formula  for  the  iso- 
or  «n<i-compounds  ; 

%n:n-oh. 


As  these  formulae  fully  explain  the  reactions  of  the  dinzo-compounds 
the  stereochemical  theory  is  x-endered  unnecessary. 

The  following  recommendations  as  to  nomenclature  were  suggested. 

(i)  The  word  "diazonium  "  should  be  retained  for  the  diazo-salts. 

(ii)  The  normal  or  »yyi-metallic  diazo-compounds  should  be  willed 
normal  diazo-oxides  or  diazo-oxide.s. 

(iii)  The  iso-  or  artii-compounds  should  be  called  iso-diazo-oxiile?. 


Discussion. 

Dr.  Morgan  said  that  the  retention  of  the  quinquevaleiicy  of  the 
salt  forming  nitrogen  atom  and  the  representation  of  the  mobility  of 
the  diazo-group  N.2  by  means  of  the  doubly  linked  attachment  to  tl  e 
aromatic  nucleus  were  both  strong  arguments  in  favour  of  the  new 
formula  for  diazonium  salts.     It  must,  however,  not  be  forgotten  that 
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other  types  of  diazo-derivatives,  the  diazoamines  and  the  acyl-/)-diazo- 
imides,  for  example,  also  readily  give  up  their  diazo-nitrogen,  and  it 
still  remained  to  be  seen  whether  this  formulation  could  be  extended 
to  those  cases.  The  new  formula  represented  diazonium  salts  as 
substances  of  a  quinonoid  type,  but  so  long  as  the  radicle  in  the  para- 
position  to  the  diazo-nitrogen  was  hydrogen  or  a  simple  saturated 
group  (methyl;  methoxyl,  &c.)  there  was  no  development  of  colour ; 
when,  however,  this  hydrogen  was  replaced  by  a  complex  aromatic 
group  then  the  compound  exhibited  colour.  The  stable  yellow  diazo- 
salts  having  the  general  formula  I  were  a  case  in  point  (Cain,  Trans., 
1905,  87,  5). 


/ N 


=NX 
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N 


(I.-)  (II.) 

Having  been  engaged  for  some  time  in  the  investigation  of  com- 
pounds of  this  nature  he  hoped,  in  conjunction  with  Mr.  Wootton,  to 
bring  forward  at  the  next  meeting  a  complete  series  of  coloured 
stable  diazo-salts  (formula  li)  derived  from  jo-amiuobenzo-a-naphthal- 
ide.  A  formula  such  as  that  advocated  by  Dr.  Cain  afforded  a 
satisfactory  explanation  of  the  propeities  and  reactions  of  these 
substances. 

Dr.  Hewitt  drew  attention  to  the  coloured  diazonium  salts  which 
had  been  obtained  by  different  chemists.  Some  of  the  earliest  to  be 
isolated  were  those  derived  from  ^-semidine  bases  ;  these  were  not 
merely  coloured,  but  Jacob.son  found  that  they  were  remarkably  stable 
to  heat.  The  diazonium  salts  prepared  by  Dr.  Cain  and  Dr.  Morgan 
were  coloured  and  stable,  and  like  Jacobson's  compounds  could  be 
represented  with  a  true  quinonoid  structure. 

Dr.  Lai'WOBTH  pointed  out  that  if,  as  this  ingenious  formulation 
indicated,  one  of  the  nitrogen  atoms  in  the  diazo-group  was  attached 
to  the  carbon  atom  in  the  para-position  to  that  linked  to  the 
other  nitrogen  atom,  it  had  to  be  assumed  that  the  new  carbon- 
nitrogen  linking  was  very  much  more  unhtable  than  that  which  repre- 
f.ented  the  normal  link  between  the  diazo-group  and  the  benzene 
nucleus.  Yet  the  former  was  represented  as  a  single  bond,  whilst  a 
double  one  was  assumed  in  the  latter  case  to  account  for  its  in- 
stability. Had  Dr.  Cain  any  explanation  of  the  fact  that  during  the 
changes  of  diazo-compounds  nitrogen  had  never  been  found  at  the 
point  whore  his  formula  suggested  it  should,  at  least  occasionally,  be 
diMrovore<l  ? 

Dr.  Cain,  in  reply  to  Dr.  Lapwortb,  pointed  out  that  the  linking 
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in  the  group  N*CH  was  usually  a  very  unstable  one,  and  in  the 
present  case  was  largely  influenced  hy  the  condition  of  the  linkings  in 
the  benzene  nucleus. 


*120.  "  Dibromoaminoazobenzene."     By  John  Theodore  Hewitt  and 

Norman  Walker. 

A  dibromoaminoazobenzene,  produced  by  the  action  of  bromine  on 
an  aqueous  alcoholic  solution  of  aminoazobenzene,  has  been  d»  scribed 
by  Berju  {Ber.,  1884,  17,  1403),  who  gives  the  melting  point  as  152° 
and  has  not  determined  the  constitution  of  the  compound.  The 
present  authors  find  that  the  action  of  bromine  on  an  acetic  acid 
solution  of  aminoazobenzene  in  presence  of  sodium  acetate  gives 
benzeneazo-oo-Hibromomiline,  m.  p.  168'^.  This  forms  the  chief  con- 
stituent of  the  product  obtained  by  Berju's  method.  The  diacetyl 
derivative  melts  at  137°,  the  dibenzoyl  derivative  at  229°.  The 
constitution  was  determined  by  reduction  with  sodium  hyposulphite, 
the  2  :  6-dibromo-l  :  4-phenyIenediamine  of  ra.  p.  138°  (E.  Noelting, 
E.  Grandmougin,  and  O.  Michel,  Ber.,  1892,  26,  3334)  being  isolated. 


121.  "  Phenol  ;>-8ulphoxide."      By  Samuel   Smiles    and 
Alexander  William  Bain. 

The  authois  described  the  preparation  of  phenol  p-sul^Jioxide,  and 
showed  that  its  properties  differ  widely  from  thobe  assigned  by 
Schall  and  Uhl  (Ber.,  1892,  25,  1893)  to  the  substance  obtained  by 
the  action  of  fused  alkali  hydrox'de  on  the  dyestuff  rubbadin,  and  to 
which  they  attributed  the  same  coustitution.  The  condensation  of 
phenol  />-sulphoxide  with  salicylic  acid  yields  di-^hydroxyphenylsalicyl- 
thetine. 


122.  <';>Cresol  sulphoxide  and  sulphide."     By  Samuel   Smiles   and 
Thomas  Percy  Hilditch. 

These  substances  were  obtained  during  an  investigation  of  the  action 
of  dehydrating  agents  on  ortho-hydroxysulphoxides.  p-Cresol  sulphoxide 
is  formed  by  the  interaction  of  ^^-cresol,  aluminium  chloride,  and 
thiouyl  chloride.  It  crystallises  in  needles,  which  melt  at  191°  and 
are  soluble  in  alcohol  or  hot  water  ;  it  dissolves  in  strong  sulphuric 
acid  with  a  deep  blue  colour,  but,  unlike  the  other  hydroxysulphoxides 
which  have  been  prepared,  this  colour  is  not  discharged  by  the  addition 
of  a  phenolic  ether  (Smiles  and  Le  Rossignol,  Trans.,  1906,  89,  701). 
When  the  blue  solution  is  mixed   with  water   a  pink  solid  is  pre- 
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cipitated.  The  same  substance  was  obt lined  by  boilins:  the  sulphoxide 
with  phosphoryl  chloride  ;  it  is  soluble  in  aqueous  alkali  hydroxide, 
and  the  yellow  solution  on  shaking  with  benzoyl  chloride  yields  a 
colourless  benzoyl  derivative.  The  substance  also  furnishes  a  platini- 
chloride.  On  account  of  the  amorphous  character  of  these  compounds 
the  investigation  has  been  abandoned. 

Dibenzoyl-^cresol  svJjjhoxide  melts  at  1 73° 

'p-Cresol  sulphide  was  prepared  by  reduction  of  the  sulphoxide  ;  it 
crystallises  from  a  mixture  of  acetic  acid  and  water  in  colourless 
needles,  which  melt  at  101—103°. 


123.  '•  Molecular  weight  of  /?  naphthol  in  solution  in  solid 
naphthalene."  By  Edgar  Philip  Perman  and  John  Hughes 
Davie  s. 

The  vapour  pressures  of  solid  naphthalene,  of  /?-naphthol,  and  of 
isomorphous  mixtures  of  these  substances,  at  70°,  were  estimated  by 
aspirating  a  known  volume  of  air  through  a  glass  spiral  containing 
the  solid,  and  determining  the  loss  of  weight.  The  mean  vapour 
pressures  obtained  were:  naphthalene,  3*75 1  mm.  of  meriury^ 
^-naphthol,  0"1134  mm.  ;  solid  solution  of  5  parts  of  ^-naphthol  to 
100  parts  of  naphthalene,  3*592  mm.;  10  parts  to  100,  3*476  mm.; 
15  parts  to  100,  3*380  mm.  The  corresponding  molecular  weights 
calculated  are  151,  175,  and  11)4  respectively.  It  is  concluded 
that  in  dilute  solutions,  )8-naphthol  has  the  same  molecular  weight 
as  in  the  gaseous  state,  whilst  it  associates  in  more  concentrated 
solutions. 


124.  "  Synthesis   of    hexatriene   derivatives."     (Preliminary  note.) 

By  Ida  Smedley. 

Experiments  undertaken  with  the  object  of  preparing  a  seri  s  of 
hexatriene  deiivatives  by  the  elimination  of  chlorine  from  aa-dichloro- 
y-alkyl-propylenc'K  having  led  t»  unsucce.ssful  results  (/Voc,  11)06,  22, 
158),  the  method  adopted  by  Van  Romburgh  and  Dorssen  (Proc.  K. 
Akad.  Wetunach.  Amslei-daw,  1905,  8,  565)  for  the  preparation  of 
the  simplest  member  of  the  series,  Cyllg,  was  applied.  The  formate  of 
ilihydrocinijamoiu  whs  prepared  ;  this  readily  resiuifies  and  does  not 
therefore  afford  a  convenient  method  of  synthesis  of  the  pure 
diphcnylhexatriene,  C„H,,-CH:CIi-CH:CH'f;n:(;ncvn„. 

ThJH  hydrocarbon  may,  however,  be  obtained  by  the  condensation  of 
phenylt«ocrotonic  acid  with  cinnamaldehyde  in  the  presence  of  acetic 
anhydride.     From  acetone  or  benzene  solution,  it  is  deposited  in  pale 
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yellow  crystals,  melting  at  194°,     The  dilute  benzene  solution  exhibits 
a  remarkable  blue  fluorescence. 


125.  "  The  reduction  of  aromatic  nitrocompounds  to  azoxy- 
derivatives  in  acid  solution."  By  Bernhard  Flurscheim  and 
Theodor  Simon. 

According  to  a  general  rule,  azo-  and  Hzoxy-compounds  are  formed 
when  aromatio  nitro-compounds  are  reduced  in  alkaline  solution,  but 
never  in  presence  of  free  mineral  acids.  One  of  the  autliors  has, 
however,  previously  shown  {J.  pr.  Chem.,  1905,  [ii],  71,  497)  that  it 
is  often  possible  to  isolate  the  azoxy-compound  in  acid  solution  as  well, 
sometimes  even  in  theoretical  yield,  and  that  the  above-mentioned  law 
must  be  abandoned. 

It  was,  however,  further  necessary  to  determine  the  conditions  which 
favour  the  formation  of  azoxy-products  or  prevent  it.  To  render  this 
possible,  an  exact  separation  of  the  substances,  resulting  from  the 
ieduction  of  nitro-compounds  by  means  of  stannous  chloride  and 
hydrochloric  «cid  in  alcoholic  solution,  had  to  be  effected.  To  this  end 
the  first  part  of  the  present  research  has  been  devoted,  and  the  authors 
have  succeeded  in  separating  quantitatively  the  products  of  reduction, 
namely,  amines,  auiinophenols,  azoxy-  and  aminoazoxy-compounds  from 
each  other  and  from  the  unattacked  nitro-compounds. 

With  the  help  of  these  new  methods,  more  than  sixty  reductions 
have  been  carried  out,  with  varying  quantities  of  acid,  and  under 
changing  conditions.  The  followicg  nitro-compounds  have  been  used  : 
nitrobenzene,  7/j-dinitrobenzene,  2  :  4-dinitrotoluene,  4  :  6-dinitro-/rt- 
xylene,  l-chloro-2  :  4-dinitrobenzene,  l-bromo-2  :  4-dinitrobenzene, 
3  :  5-dichloro-4-bromonitrobenzene,  2  :  4-dinitrodiphenylamine,  and 
^nitrobenzaldehyde.  The  chief  results  may  thus  be  briefly  sum- 
marised : 

(1)  Reduction  in  acid,  neutral,  and  alkaline  solutions  proceeds  in 
accordance  with  Haber's  hypothesis,  nitroso-  and  hydroxylamiuo- 
derivatives  being  successively  formed. 

(2)  The  formation  of  azoxy-compounds  during  reduction  is  due  to  a 
condensation  of  hydroxylamino-  and  nitroso-derivatives. 

(3)  This  condensation  can  only  take  place  when  the  residual  affinity 
of  the  tervalent  nitrogen  atom  in  the  hydroxylamino-compound  is  not 
satui'ated. 

(4)  Such  saturation  taking  place,  when  salts  are  formed  anything 
favouring  dissociation  of  these  salts,  for  instance,  negative  substituents 
in  the  nucleus,  also  favours  condensation,  whiUt  increasing  quantities 
of  acid  tend  to  prevent  it. 
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(5)  A  diminution  in  the  velocity  of  reduction  favours  con- 
densation. 

(6)  Ortho-substituents  diminish  tho  velocity  both  of  reduction  and 
condensation ;  these  being  opposite  influences,  the  influence  of  ortho- 
substituents  on  the  formation  of  azoxy-compounds  varies  with  their 
nature,  some  favouring  condensation  (bromine,  drc),  others  tending  to 
prevent  it  (methyl,  &c.). 

All  the  results  can  be  depicted  graphically,  the  percentage  of 
azoxy-compounds  produced  forming  for  each  substance  a  curve  falling 
witli  increasing  quantities  of  acid  used.  In  the  absence  of  ortho- 
substitution,  nitro-compounds  with  strongly  negative  nucleus  sub- 
stituents  yield  curves  running  above  those  obtained  with  less  negative 
radicles. 


126.  "Action  of  (eleoiuin  and  tellurium  on  arsine  and  stibine." 
By  Francis  Jones. 

In  continuance  of  his  previous  work  {Journ.  Chem.  Soc.y  1876,  041), 
where  it  was  shown  that  sulphur  decomposes  arsine  and  stibine  in 
piesence  of  light  in  accordance  with  the  equation  2SbH3  +  6S  = 
SbgS^  +  3H^S,  the  author  has  now  investigated  the  action  of  these 
hydrides  on  the  elements  analogous  to  sulphur,  namely,  selenium  and 
tellurium,  in  pretence  and  absence  of  light  and  at  100°. 

The  results  are  shown  in  the  following  table : 


(a).  In  sunlight. 


Kli-ment. 

Hydride. 

Result. 

Elenunt. 

1 

Hydiide. 

Kesnlt. 

8ul|)liur   

Selenium 

Tellurium   ... 

SbH, 
SbH.) 
SbH  3 

Reacts  easily 
Reacts  easily 
Heacts 

(b).   A 

1 
.*5uli)hur 
Selenium    ... 
Tellurium  ... 

t  100°. 

AsH., 
AsH'j 
AsH;, 

Reacts  slowly 

Heads 

Reacts 

Sulphur  

Selenium 

Trllurium    ... 

SbH, 
8bH, 
SI.H3 

Reacts  slowly 
Reacts  slowly 
Reacts  very 
slowly 

(Ci.     lilt 

1  Sulphur     ... 

;  Selenium   ... 

Tellurium  ... 

he  dark. 

A.sH, 
AsH'., 
AsH, 

Reacts  slowly 
No  action 
No  action 

Kulpliur  

Helen  lum 

Tellurium   .. 

.Sbll, 
8bH, 
SbH, 

Nu  .11  liuu 
ReaetH  slightly 
No  action 

Sulphur 
Selenium    ... 
Telliirinni  ... 

A.SH3 
AhH, 
AsH, 

No  action 
No  action 
No  action 

16S 

It  was  previously  shown  that  the  facility  of  the  decomposition  of  the 
hydrides  increases  with  the  rise  in  the  molecular  weight  of  these  gases, 
phosphine  being  very  slowly  decomposed,  arsine  moi'e  rapidly,  and 
stibine  very  rapidly.  It  is  now  found  that  the  action  of  these 
hydrides  on  sulphur,  selenium,  and  tellurium  corresponds  with  the 
rise  in  the  atomic  weights  of  these  elements,  stibine  being  readily 
decomposed  l»y  sulphur,  more  slowly  by  selenium,  and  still  more 
slowly  by  tellurium.  An  exception  was  noticed  in  the  case  of 
stibine,  which  acts  on  selenium  even  in  the  dark. 

In  the  course  of  the  investigation  it  was  observed  that  arsine  reacts 
with  solution  of  lead  acetate,  producing  a  black  precipitate,  probably 
ati  arsenide  of  lead,  the  composition  of  which  varied  in  different 
preparations. 


127.  "  The  double  nitrites  of  mercury  and  the  alkali  metals." 
By  Frafulla  Chandra  Ray. 

Mercuric  nitrite  forms  a  series  of  double  salts  with  the  nitrites  of 
potassium,  sodium,  and  lithium  in  which  1  molecule  of  the  former 
combines  with  1,  1^,  2,  3,  and  4  molecules  of  the  latter. 


128.  •'Silver-mercuroso  mercuric  hydroxynitrates  and  the  iso- 
morphoub  replacement  of  univalent  mercury  by  silver."  By 
Prafulla  Chandra  Ray. 

When  a  solution  containing  mercuroso-mercuric  nitrite  and  silver- 
mercuric  nitrite  is  allowed  to  evaporate  spontaneously,  a  series  of 
silver-mercuroso-mercuric  hydroxynitrates  crystallises  out.  In  each  of 
these  salts  a  part  of  the  mercurous  mercury  is  isomorphously  replaced 
by  silver. 


129.  "The  molecular  weights  of  amides  in  various  solvents."  (Pre- 
liminary note. )  By  Andrew  Norman  Meldrum  and  William  Ernest 
Stephen  Turner. 

In  the  courjse  of  an  investigation  into  the  molecular  condition  of 
typical  amides  in  various  solvents,  the  authors  have  found  that  the 
molecules  of  trichlorolactamide,  of  benzanilide,  and  of  salicvlamide 
are  associated  in  benzene  solution  even  at  the  boiling  point,  and  those 
of  benzamide  in  benzene,  in  chloroform,  and  in  acetone  solution. 

No  case  of  association  in  alcohol  solution  has  bt-en  discovered, 
acetamide,  monochloroacetamide,  aiid  benzamide  giving  normal 
results.     In    the    case    of    amides    derived    from    stronger   organic 
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acids  than  the&e,  the  "molecular  weights"  in  alcohol  are  abnormally 
low. 

The  results  obtained  with  water  as  solvent  are  unexpected,  associa- 
tion being  found  in  at  least  three  cases,  acetamide,  beozamide,  and 
salicylamide. 


130.  "  Some   experiments    on    the    oxidising    action   of   hydrogen 
peroxide."     (Preliminary  note.)     By  William  Henry  Perkin,  jun. 

During  the  course  of  researches  on  the  constitution  of  brazilin  and 
bsematoxylin,  the  observation  was  made  that  certain  of  their 
derivatives,  when  treated  with  hydrogen  peroxide  (30  per  cent.)  and 
acetic  acid,  were  readily  oxidised  with  tlie  formation  of  new 
substances  the  investigation  of  which  will,  it  is  hoped,  throw  much 
light  on  the  constitutions  of  these  important  natural  colouring 
matters. 

Thus,  for  example,  brazilein,  CjgH902(OH)3,  is  under  these  con- 
ditions converted  into  a  substance,  CigH-j^Og,  which  crystallises  in 
brown  needles  and  trimethylbrazilein,  Q-^^^O.J^O^le)^,  yields  a  colourless 
crystalline  substance,  CjgHgoOg,  which  melts  at  218°  with  decom- 
position. The  detailed  description  of  these  and  other  similar  oxidation 
expeiiments  of  brazilein  and  la^matein  is  reserved  for  a  subsequent 
communication. 

Experiments  of  a  moie  general  nature  seem  to  indicate  that 
hydrogen  peroxide  may  prove  to  be  a  reagent  of  considerable  import- 
ance, especially  in  connexion  with  analytical  researches. 

It  appears,  for  example,  to  react  readily  with  aa-diketones  and 
generally  with  substances  possessing  quinouoid  structure. 

Beiizilh  readily  attacked,  when  it-*  suspension  iu  a  little  acetic  acid  is 
mixed  with  hydrogen  peroxide  and  warmed  on  the  water-bath,  and  the 
pioduct  contains  large  quantities  of  benzoic  acid  and  a  pale  yellow  oil 
which  has  not  }et  been  investigated. 

When  pkenanihrenequinone  (5  grams)  suspended  in  glacial  acetic  acid 
(16  CO.)  nnd  hydrogen  peroxide  (5  c.c.)  is  heated  at  90 — 95°,  the 
crystnls  soon  dissolve  and  the  solution,  on  dilution  with  water,  deposits 
t^  grams  of  pure  dipheuic  acid,  a  method  which  is  by  fur  the  most 
convenient  fur  the  preparation  of  this  important  acid. 

Aurhi,  under  Bimilar  conditions,  is  very  readily  attacked  by 
hydrogen  jHToxide  with  formation  of  /)-hydroxybenzoic  acid  and 
benzoquiuone.  Obviouhly  the  aurin  is,  in  the  first  place,  oxidised  to 
^-bydioxy benzoic  acid  and  ({uinol, 

(C«H,-0H),(;:C'flH,:0  -J-  2H^0j-  C,H,(0H)-C0,H  -J-  2CoH^(OH)j, 
•JMd  the  latter  ih  then  further  oxidised  to  benzoquinone.     It  will  be 
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shown,  in  a  later  comrnunicition,  that  this  decomposition  is  of  import- 
ance in  connexion  with  the  determination  of  the  constitution  of 
brazilein  and  ha^matein.  The  special  value  which  appears  to  attach 
to  hydrogen  peroxide  lies  in  the  fact  that  it  can  be  employed  to 
oxidise  phenolic  substances,  like  br  izilein  and  aurin,  without  the  usual 
and  often  veiy  laborious  routine  of  protecting  the  liydroxyl  groups  by 
methylation.  Experiments  are  in  progress  with  the  view  of  deter- 
mining the  special  conditions  under  which  hydrogen  peroxide  may  be 
employed  with  success.  The  presence  of  acetic  acid  appears  to  be 
generally  advantageous,  but  other  solvents  may  be  employed,  and,  in 
some  cases,  the  oxidation  of  phenolic  substAnces  has  been  found  to 
proceed  well  in  alkaline  solution. 

131.  "  Action  of  hydroxylamine  on  o-benzoquinonediazides 
(o-diazophenols).  3  : 5-Dibromo-r<-azoiminobeuzoquinone  (4  :  6- 
dibromo-2-hydroxyphenylazoimide)."  (Preliminary  note.)  By 
Kennedy  Joseph  Previte  Orton,  William  Charles  Evans,  and 
Emrys  Morgan. 

The  simple  means  of  preparing  the  benzoquinunediazides,  especially 
the  halogen-o-benzoquinonediazides,  from  the  «-trihalogendiazonium 
salts  of  weak  acids  (Orton,  Trans.,  1903,83,  796),  a  reaction  in  which 
a  halogen  atom  is  replaced  by  a  hydroxy  I  group,  has  permitted  of  a 
detailed  fctudy  of  the  behaviour  of  these  substances  with  a  number  of 
reagents.  The  recent  appearance  of  a  |  aper  by  Forster  and  Fierz  on 
"  Ai-omatic  Azoimides"  {Trans.,  1907,  91,  855),  in  which  is  described 
the  preparation  of  ^>hydioxypheuylazoimide  from  p-diazopheuol  and 
hydroxylamine,  shows  that  it  is  advisable  to  make  a  preliminary 
announcement  of  one  of  the  authors'  results. 

O 

3  :  5-Dibromo-o-benzoquinonediazide,  Nj!<^       ^Br  (Orton,  loc.  cit), 

Br 

reacts  very  readily  with  hydroxylamine  in  alcohol  solution,  the  reaction 
being  completed  if  the  hydrogen  chloride  of  the  hydroxylamine  hydro- 
chloride is  replaced  by  a  weak  acid  or  neutralised  by  a  base.  On 
adding  water  to  the  resulting  alcoholic  solution,  the  azoimide,  the 
yield  of  which  is  quantitative,  separates  in  yellowish-brown  needles 
melting  at  98°,  the  molten  material  decomposing  slowly  a  few 
degrees  above  the  melting  poiut.  The  azoimide  is  readily  soluble 
in  all  organic  solvents  except  light  petroleum,  and  is  slightly 
soluble  in  water,  to  which  it  imparts  a  bright  yellow  colour.  It 
has  a  decided  acid  character,  dissolving  in  solutions  of  alkali  hydr- 
pxides  and  carbouates.     In  anhydious  solvents,  it  also  appears  to  com- 
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bine  directly  with  hydrogen  chloride.  The  aswimide  dissolves  in  sul- 
phuric acid  with  the  evolution  of  nitrogen,  the  solution  acquiring  a 
deep  magenta  colour.  With  bromine  it  yields  a  tetrabromoaminophenol. 
Inasmuch  as  the  azoimido-group  does  not  in  itself  confer 
colour,  whilst  this  compound  is  deeply  coloured,  the  authors  are 
inclined  to  give  it  provisionally  a  quinonoid  structure,  thus  : 

O 

N  •/         ^Rr 

3  :  5-Dibromo-2-nitro-/)-benzoquiuonediazide  and  4-bromo-o-naphtha- 
quinonediazide  (Orton,  loc.  cit.)  react  similarly  with  hydroxylamine. 

132.  "Oxime   formation  and  decomposition  in  presence  of  mineral 

acids."     By  Arthur  Lap  worth. 

The  conver.-ion  of  stable  hydroximido-compounds  into  the  corre- 
sponding ketones  or  aldehyJes  is  as  a  rule  to  be  effected  by  the  use  of 
hydrochloric  acid  in  presence  of  formaldehyde.  isoNitrosocamphor,  for 
exiimple,  gives  an  excellent  yield  of  camphorquinone,  and  even 
camphoroxime  may  be  partially  converted  into  camphor  by  this 
method,  which  appears  to  be  the  most  general  hitherto  discovered. 
The  formaldehyde  is  converted  into  formic  acid  in  the  process,  while 
tlie  nitrogen  of  the  oxime  appears  mainly  as  ammonium  chloride. 

The  hydrolytic  action  of  mineral  acids  on  oximes  appears  to  be  a 
reversible  one,  which  is  possibly,  in  part,  the  explanation  of  the 
favourable  influence  of  the  formaldehyde  in  the  above  instances.  When 
hydroxylamine,  formaldehyde,  and  concentrated  hydrochloric  acid  are 
heated  together,  formic  acid,  ammonium  chloride,  and  methylammonium 
chloride  are  foi-med.  When  benzaldehyde  is  substituted  for  form- 
aldehyde, benzaldcxime  and,  sometimes,  benzonitrile,  are  formed. 
Camphorquinone  yields  camphoiimide,  and  camphor  gives  cam- 
pbolenonitrile. 

133.  "  Note  on  the  constituents  of  the  seeds  of  the  Para  rubber  tree 

(I/evea  braailieims)."     By  Wyudham  Rowland  Dunstan. 

nie  kernels  of  the  seeds  of  the  Para  rubber  tree  {Ilevea  brasilienais) 
were  examined  at  the  Imperial  Institute  in  1902,  and  found  to  contain 
about  50  per  cent,  of  a  fixed  oil,  having  a  specific  gravity  09302  at  15°, 
•Hponification  value  2061,  and  iodine  value  128*3.  Like  linseed  oil,  to 
which  it  bearM  cousideiablo  resemblance,  this  oil  "  dried  "  to  a  trans- 
paietit  varnihli  on  expoturo  to  air,  and  will  probably  bo  of  commercial 
value  for  the  hamo  [purposes.  In  the  future  there  is  likely  to  be  an 
onoriuouH   production  of  these  seeds  which  will  not  be  required  for 
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planting,  and  their  commercial  utilisation  is,  therefore,  a  matter  of 
importance  {Bull.  Imp.  Imt.,  1903,  1,  156,  and  1904,  2,  22). 

The  seed  kernels,  when  ground  with  water,  evolved  small  quantities 
of  hydrocyanic  acid  and  acetone,  whence  it  appears  that  a  cyanogenetic 
gliicoside  is  present,  similar  to  if  not  identical  with  the  phaseolunatin 
first  obtained  from  the  beans  of  Phaseolus  lunatus  (Duns' an  and  Henry 
Proc.  Roy.  Soc.,  1903,  72,  285),  and  subsequently  isolated  from  flax 
and  cassava  (Dunstan,  Henry,  and  Auld,  ibid.,  1906,  78.  145). 

A  mixture  of  enzymes  was  prepared  from  the  seeds  which  possessed 
the  property  of  liydrolysing  the  oil  present  and  also  olive  oil.  These 
enzymes  probably  include,  besides  a  lipase-Iike  enzyme,  one  capable  of 
decomposing  the  cyanogenetic  glucoside,  since  the  kernels  yield  hydro- 
cyanic acid  by  mere  contact  with  water.  The  natuie  of  the  fixed  oil 
of  the  cyanogenetic  glucoside  and  cf  the  enzymes  is  being  fully 
investigated. 

Van  Romburgh  has  shown  (Ann.  Jar  J.  Bot.  Buitetizorg,  1899,  10, 
15)  that  the  leaves  of  Hevea  brasilieiisis  also  yield  hydrocyanic  acid  and 
acetone  when  crushed  with  water,  and  Harrison  has  recorded  the  pro- 
duction of  hydrocyanic  acid  under  similar  conditions  from  the  seeds  of 
the  related  species  Hevea  pauciflora  and  Hevea  confuaa  {Rep.  Govt. 
Lab.  Brit.  Guiana,  1896-1902,  Part  II,  p.  11). 

It  is  hoped  that  sufficient  material  will  be  obtainable  to  enable  the 
question  to  be  settled  as  to  whether  these  related  plants,  as  well  as 
Hevea  brasiliensis,  contain  phaseoluuatin,  as  seems  probable. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

American  Chemical  Society.  Chemical  Abstracts.  £dited  by 
William  A.  Noyes  [and  others].  Vol.  I,  &c.  New  York  1907 +  . 
(Re/ei-ence.)  From  the  Society. 

Jahres-Bericht  iiber  die  Untersucbuugen  und  Fortscbritte  aaf  dem 
Gesammtgebiete  der  Zuckerfabrikation.  Vols.  I  to  IV.  1861-64. 
Edited  by  C.  Scheibler  and  A'.  Stammer.     Breslau  1863-65. 

Erom  R.  A.  Scott  Macfie,  Esq. 

Rose,  Heinrich.  Ausfiihrliches  Handbuch  der  analytischen  Chemie. 
Band  1.  Die  Lehre  von  den  qualitativeu  chemisch-analytischen  Unter- 
suchungen.  Band  II.  Die  Lelire  von  den  quantitativen  chemiscii- 
anal^tischen  Untersuchungeu.  pp.  xiv  +  968,  vi  +  1070  +  125. 
Braunschweig  1851.     {Reftrence.) 

Bequeathed  by  the  late  Professor  Robert  Waiington. 
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Schweizer,   Victor.     The  distillation  of  resins.     Resinate  lakes  and 

pigments.     Carbon  pigments  and  pigments  for  typewriting  machines, 

manifoiders,  ic.     pp.  viii+183.     ill.    London  [1907].    (Reed.  lQ/5/7.) 

From  the  Publishers :  Messrs.  Maclaren  and  Sons. 


II.   Bi/  Purchase. 

Association  des  Chimistes  de  Sucrerie  et  de  Distillerie  de  France 
€t  des  Colonies.  Bulletin.  Vol.  XXIV,  Ac.  Pari.s  1907 +  . 
{Referoice.) 

Bollettino  Chimico  Farmaceutico.  Edited  by  Arturo  Castoldi  [and 
others].     Milanol907  +  .     {Reference.) 

Chemisch  Weekblad.  Eiited  by  D.  B.  Centen.  Year  IV,  &c. 
Amsterdam  1907  + .     {Reference.) 

Deutsche  botanische  Gesellschaft.  Berichte.  Vol.  XXV,  &c. 
Berlin  1907 +  .     {Reference.) 

Deutsche  pharmaceutische  Gesellschaft.  Berichte.  Year  XVII, 
Ac.      Berlin  1 907 +  .     {Reference.) 

Deutsche  physikalische  Gesellschaft.  Berichte.  Edited  by  Karl 
Scheel.      Year  V,  Ac.      Braun.schweig  1907.      (Reference.) 

Gesellschaft  Deutscher  Naturforscher  und  Arzte.  Verhandlungen. 
78,  190C,  Ac.      Leipzig  1907  + .     {Reftrence.) 

Ladenburg,  A.  Vortrage  liber  die  Eutwicklungsgeschichte  der 
Chemie  von  Lavoisier  bis  zur  Gegenwart.  4  Auflage.  pp.  xiv  +  417. 
Braun.schweig  1907.     {Reed.  17/5/7.) 

Lusk,  Graham.  The  elements  of  the  science  of  nutjitiou.  pp.  326. 
Philadelphia  1906.     {Reed.  18/5/7.) 

Pharmaceutisch  Weekblad  voor  Nederland.  Edited  by  D.  B.  Centen. 
Year  X LI  V,  Ac.      Amsterdam  1907 +.     {Reference.) 

Pharmaceutische  Centralhalle  fur  Deutschland.  Edited  by  A. 
Schneider  and  /^  Suss.  Year  XLVllI,  Ac.  Dre.^^den  1907 +  . 
{^Reference.) 

Pharmazeutische  Zeitung.  Kdited  by  //.  Bottger.  Year  Lll, 
Ac.      I5erlin  r.)07  +  .      {Rtference.) 

Physikalische  Zeitschrift.  Kdited  by  K.  Riecke  and  //.  TL  Simon. 
Year  VIII,  Ac.     Leipzig  1907  +  .     {Reference.) 

Rbttger, //.  Lphrbuch  der  Njihrungsmittel-Chemio.  3  Auflage.  pp. 
xiv  +  901.     ill.     Leipzig  1907.     {/iecd.  31/5/7.) 

Stewart,  A.  IF.  Stereochemistry,  pp.  x.\  +  58:5.  ill.  London 
1907.     {Reed.  1/6/7.) 
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At  the  DexL  Ordioary  Meeting,  on  Thursday,  June  20tb,  1907, 
Ht  8.30  p.m.,  tliere  will  be  a  i  allot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated  : 

"  Some  properties  of  radium  emanation."  By  A.  T.  Cameron  and 
Sir  W.  Riimsay. 

"The  affinity  constants  of  aminosulphonic  acids  as  determined  liv  the 
aid  of  methyl-orange."      By  V.  H.  Veley. 

"  Azo-derivatives  of  1  :  3-diphenylbarbituric  acid.  Dynamic  iso- 
merism among  the  coloured  hydiazones  of  1  :  3-diplienylallox.in."  By 
M.  A.  Whiteley. 

"A  series  of  coloured  diazo-salts  derivetl  froii  />-aminobenzo-a- 
niphthalide."     By  G.  T.  Morgan  and  W.  O.  Wootton. 

"Colour  and  constitution  of  azo-compounds.  Part  I."  T.v  J.  T. 
Hewitt  and  H.  V.  Mitchell. 

"  Colour  and  constitution  of  azo-con)pounds.  P..rt  11. "  By  J.  T, 
Hewitt  and  II.  V.  Mitchell. 

"  The  oxidation  of  hydrazines  by  fiee  oxygen."  By  F.  D.  Chattaway. 

"Calmatambin  :  a  new  glucoside."     By  F.  L.  Pyujan. 

"  The  decomposition  of  hyponitrous  a  id  in  presence  of  mineral  acids." 
By  P.  C.  Ray  and  A.  C.  Ganguli. 

"  The  chemical  composition  of  petroleum  from  Borneo."  By 
H.  O.  Jones  and  H.  A.  Wootton. 

"  The  synthesis  of  phenonaphthaciidines.  Trimetbylphenonaphth- 
acridines."     By  A.  Senier  and  P.  C.  Austin. 

"  The  condensation  of  aldehydes  with  mixtures  of  a-naphthol  and 

a— N— a 

a-naphthylamine  :  synthesis  of  7-aryl  ^  Xtt  ^"^i^^P^^^^cridines."  By 

A.  Senier  and  P.  C.  Austin.  ^  ^ 

"  An  improved  form  of  apparatus  for  the  rapid  estimation  of  sulphates 
and  salts  of  barium."     By  W.  K.  Lang  and  T.  B.  Allen. 

"  The  determination  of  sugar  by  Fehling's  solution."  By  W.  R. 
Lang  and  T.  B.  Allen. 


L 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  pi'oposed  for  election.     A  ballot 
will  be  held  on  Thursday,  June  20th,  1907. 

Colebourn,  William  Arthur, 

34,  Camp  Street,  Broughton,  Manchester. 
Assistant  Technical  Chemist.  Was  technicilly  educated  at  the 
Royal  Technical  Institute,  Salford,  and  the  Municipal  School  of 
Technology,  Manchester.  Was  a  Crace  Calvert  Chemical  Student  at 
the  Victoria  University,  Manchester.  Have  since  been  respectively 
epgaged  as  assistant  chemist  to  the  Clayton  Aniline  Co.,  Ltd.,  Man- 
chester, on  aniline  colour  work  ;  followed  by  designing  experience  with 
a  Manchester  firm  of  chemical  and  general  engineers.  Since  Mny  last 
have  been  engaged  as  second  chemist  to  Messrs.  Kodak,  Ltd.,  Harrow, 
near  London,  photographic  material  manufacturers. 

Harold  B.  Dixon.  D.  P.  Hollingwoith. 

C.  Sordes  Ellis.  L.  G.  Radcliffe. 

John  Allan.  S.  J.  Peachey. 

Copping,  Hugh  Hague, 

Cabourne,  Caistor,  Lincolnishire. 
Teacher  of  Science,  King's  Hospital,  Dublic.  B.A.  Senior  Moderator 
in  Experimental  Science,  Trinity  College,  Dublin  University. 
Etnil  A.  Werner.  .\.  L.  Robinson. 

Sydney  Young.  Wm.  Caldwell. 

Wni.  C.  Kamsden. 
Oornthwaite,  Robert, 

Agricultural  Laboratory,  H>ilifax. 

Agricultural  Analytical  Chemist.     Lecturer  and   Experimenter  to 

the     Potash   Syndicate;     Analytical    Chemiht    to   the  Wett   Riding 

Farmers' AHHociation  ;    Huddorslield  Dairy  Farmers'  Supply  Co.,  Ltd.; 

Geiionil  Lecturer  bi^foro  Ww   Kminors'  AsHociations  and  (.'lubs  on  milk 
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constituents,    and   also  on  agricultural   chemistry,   &c.     Inventor  of 
patent  fat  extractor  for  milk  and  food-stuffs  analysis. 

F.  W.  Brown.  R.  0.  Burland. 

J.  Stewart  Remington.  ir?^.  Percy  Hatton. 

Alfred  Sibson.  Herbert  Grime. 'f 


Cowap,  Matthewman  Dalton, 

21,  Alma  Square,  St.  John's  Wood. 
Experimental   Chemist   to   Dr.    Ludwig    Mond,    F.R.S.,    Assistant 
Analytical  Chemist  to  Chemical  Works. 

Robert  N.  Lennox.  Bernhard  Mohr. 

John  W.  Heath.  James  D.  Kettle. 

Alexander  Scott. 

Blias,    Owen  Aubrey. 

123,  Waller  Road,  New  Cross,  S.E. 
Head  of  Scientific  Dept.,  Chas.  Zimmermanu  «fc  Co.,  Manufacturing 
Chemists.  Studied  Chemisti-y  at  University  Coll.,  N.  Wales,  and 
Physics  at  Mason's  Coll.,  Birmingham,  now  Univ.  Coll.  Member 
Scientific  Reseaich  Soc,  Univ.  Coll.,  Bangor.  Inventor:  Bimetric 
Minimeter  and  Automatic  Pipette  for  separation  of  fluids  of  different 
specific  gravity. 

Hermann  C.  T.  Gardner.  Robert  Wm.  Lindsey. 

Frederic  Jas.  M.  Page.  W.  H.  Martindale. 

F.  Filiner  De  Morgan, 

Fischer,  Bugen,  Ph.D. 

Biebrich,  a/Rh.,  Germany. 
Technical  Director  of  the  firm  of  Kalle  &  Co.,  Aktiengesellschaft, 
Biebrich, 'a/Rh.  — - 

C.  Duisberg.  Thos.  Tyrer. 

B.  E.  R.  Newlands.  Arthur.  J.   UeM. 

Olto  J/ehner. 


Gledhill,  Walter  George, 

Dersingham,  Greenroyde,  Halifax. 
Senior  Science   Master,   Grammar  School,  Gt.   Yarmouth.      M.A. 
Camb.  2nd  Class  Honours,  Natural  Science  Tripos.     Teacher  of  Science 
since  1902.     Past  3  years  at  Gt.  Yarmouth.     Malt^ter's  Analyst. 
James  Sharp.  S.  F.  Dufton. 

S.  Ruhemann.  J.  W.  Pallister. 

W.  Cranfield. 
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Jennings.  John  Atkinson, 

61,  Gleneagle  Road,  Streathara,  S.W. 
Pharmaceutist    to    St.   Thomas's    Hospital,    S.  E.     Pharmaceutical 
Chemist.      Desirous    of    keeping    in    touch    with    current    chemical 
literature. 

Arthur  W.  Crossley.  Alfred  E.  Tanner. 

H.  R.  Le  Sueur.  Robert  Wright. 

P.  Haas.  E.  U.  Farr. 

Jensen,  Charles  William  Lamb, 
Oakhill,  Nr.  Bath. 
Professional  Brewer  and  Maltster,  and  Scientific  Adviser  to  the 
Oakhill  Brewery  Co.  Have  written  a  treatise  on  brewing  and  malting 
and  taught  these  to  numbers  of  pupils  with  chemistry  and  biology  as 
applied  to  those  industries.  My  reason  for  joining  the  Chemical 
Society  is  that  I  may  still  further  increase  ray  knowledge  of  chemistry 
and  biology. 

J.  M.  Collett.  A.  E.  Beanes. 

H.  J.  WiEfen.  Thos.  D.  Lichtenstein. 

G.  F.  Kendall. 

Lloyd,  Percival  George, 

15,  Woodside  Road,  Kingston-on-Thame.«. 
Chemist    and   Assistant   Manager,   Native  Guano    Co.'s   Kingston 
Works,  Pttpil  of  the  late  ProF.  Wanklyn,  Analyst  at  Kingston  Sewage 
Works.      Eighteen  year.s'  experience  in  the  Chemiavl  and  Bacterial 
treatment  and  utilisation  of  sewage. 

Henry  Kenwood.  Edward  C.  Seaton. 

W.  J.  Dihdin.  David  Sommerville. 

Colin  C.  Fr}e.  //.  //.  Slattr. 

F.  Wallis  Sloddart. 

Nuttall,  Walter  Harold, 

55,  Market  Street,  Watford,  Herts. 
Research  Chemist.  Am  a  Fellow  of  the  Institute  of  Chemistry,  .-ind 
hold  their  special  Diploma  in  Therapeutics,  Pharmacology,  Microsc(»py. 
Four  years'  study  at  the  University  College,  JSottinghani,  under  Prof. 
Kipping.  One  year's  study  at  Berne  U'niver^iity  (Switzerland)  under 
Prof.  Kofttiiuecki.  Three  years  Head  Assistant  to  the  Nottingham 
City  AnalyHt.  For  last  18  months,  Chief  Cheuucal  Atsistnnt  at  tb» 
"  Cooper  lUsjiarch  liaboratory,"  Watford, 

F.  Stimley  Kipping.  J.  J.  Sndborough. 

II.  .1.  II.  Fenton.  O.  Druce  Lander. 

W.  F.  Cooper. 
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Pochin,  Harold, 

12,  Chapel  Street,  Berkhamsted,  Herts. 
Assistant  Schoolmaster.    Graduate  in  Science  (Honours),  Cambridge 
University.     Science  Master  at  Berkhamsted  School,     I  am  desirous  of 
keeping  in  touch  with  modern  chemical  science. 

J.  H.  Bobbins.  C.  Proctor. 

H.  W.  Davis.  J.  Woodw.ird. 

E.  Grant  Hooper. 

Tinkler,  Charles  Kenneth, 

297,  Franklin  Boad,  King's  Norton,  Nr.  Birmingham. 
Lecturer  and  Demonstrator  in  Chemistry,  The  University,  Birming- 
ham.    B.Sc.  (Wales),   1st  class  honours  in  Chemistry. 

Percy  F.  Frankland.  Alexander  Lauder. 

James  J.  Dobbie.  Alex.  Findlay. 

Hamilton  McCombie. 

Warner,  Charles  Home, 

24,  Cordon  Street,  Gordon  Square,  W.C. 
Demonstrator  in   Chemistry  at  the  School   of  the  Pharmaceutical 
Society.     Pharmaceutical  Chemist. 

Arthur  W.  Crossley.  Herbert  Jackson. 

T.  E.  Wallis.  E.  Towyn  Jones. 

J.  E.  Coates. 

Young,  Walter  Ormston, 

Springfield,  Cartmel,  Lanes. 
Analyst.     Ten  years  Assistant  Chemist  to  Sir  W.  G.  Armstrong, 
Whitworth  &  Co.,   Ltd.     Two   years   First  Assistant  to  J.   Stewart 
Bemington,  Esq.,  Aynsome,  Lanes. 

J.  Stewart  Bemington.  John  Hamer. 

Claude  Smith.  Cecil  Cooke  Duncan. 

R.  R.  Tatlock. 

Zortman,  Israel  Hynian, 

Stern wartenstr.  44  Ilr,  Leipzig. 
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Thursday,  June   20th,    1907,  at  8.30  p.m.,    Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Arthur  John  Banks,  61,  Lawton  Road,  Waterloo,  Liverpool, 

John  Kaye,  M.A.,  B.Sc,  Westerfield,  Perth. 

Marcus  Wechsler,  D.Sc,  136,  Sinclair  Road,  Kensington,  W. 

Cei'titicates  have  been  authorised  by  the  Council  under  Bye-Law  I. 
(par.  3)  in  favour  of  Messrs.  : 

David    Leo    Behrmann,     75,     Sirewright     Avenue,    Doomfontein, 

Transvaal. 
AVilliam    Bush     Schober,     B.Sc,    Ph.D.,     Lehigh     Univ.,     South 

Bethlehem,  U.S.A. 

A  Ballot  for  the   Election  of   Fellows  was  held,  and  tlie  following 
were  subsequently  declared  duly  elected  : 

"William  Arthur  Colebourn.  Percival  George  Lloyd. 

Hu«th  Hague  Copping,  B.A.  Walter  Harold  Xuttall. 

.Mattliewinan  Daiton  Cowap.  Harold  Pochin,  B.A. 

Oweu  Aubrey  Elias.  Kuchi  Ram  Sahni,  M.A. 

Eugen  Fischer,  Ph.D.  Charles  Kenneth  Tinkler,  B.Sc. 

^V alter  George  Gledhill,  M.A.  Charles  Home  Warner. 

John  Atkinson  Jennings.  Walter  Orniston  Young. 

Charles  William  Lamb  Jensen.  Israel  Hyman  Zortman,  B.Sc. 
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Of  the  following  papers,  those  marked  *  were  read  : 

•134.  "Some    properties    of  radium   emanation."       By   Alexander 
Thomas  Cameron  and  Sir  William  Ramsay,  E.C.B. 

It  has  been  discovered  that  the  emanation  from  radium  undergoes  a 
rapid  change  of  volume  shortly  after  its  change  from  the  solid  to  the 
gaseous  state  ;  this  is  followed  by  a  slow  change,  corresponding  with 
its  loss  of  electrical  activity.  Glass  tubes,  as  well  as  silica  tubes,  were 
used  for  the  experiments.  The  absorption  of  helium,  hydrogen, 
oxygen,  and  carbon  dioxide  was  investigated  in  these  tubes  so  as  to 
estimate  the  necessary  corrections  for  the  loss  of  volume  by  the 
emanation.  It  has  been  shown  by  thirty  sets  of  measurements  that 
the  emanation  behaves  in  accordance  with  Boyle's  law,  both  before 
and  after  this  preliminary  change.  Measurements  have  been  made  of 
the  initial  volume  of  the  emanation,  obtained  from  a  solution  of 
87'7  milligrams  of  i-adium  (metal)  as  bromide  and  sulphate.  From 
these  it  would  appear  that,  instead  of  the  previously  accepted  value 
for  the  average-life-period  of  radium,  1100  years,  a  much  shorter  life 
must  be  deduced,  namely,  236  years.  The  change  of  fresh  emanation 
is  accompanied  by  a  halving  of  its  volume,  and  reasons  were  adduced 
for  the  belief  that  this  change  corresponds  with  its  polymerisation 
from  Em^  into  Em^ ;  the  change,  as  shown  by  time  measurements,  is  a 
unimolecular  reaction,  and  the  subsequent  rate  of  contraction  agrees 
numerically  with  the  loss  of  electrical  activity.  It  has  also  been 
shown  that  helium,  contained  in  silica  vessels,  may  pass  into  the 
walls,  but  the  conditions  under  which  this  absorption  takes  place 
have  not  been  elucidated.  Lastly,  a  deposit  consisting  doubtless  of 
radium  J)  has  been  observed  ;  it  is  a  brown  substance,  with  a  sub- 
metallic  lustre,  not  easily  attacked  by  oxygen.  The  half-life-period  of 
radium  D  is  said  to  be  forty  years,  whilst  those  of  radium  A,  B,  and  C 
are  only  a  few  hours. 

Discussion. 

Professor  Clowes  asked  whether  statements  made  by  Dr.  Thorpe 
that  afternoon,  which  were  supplementary  to  his  Bakerian  lecture^ 
might  not  explain  the  pre.sence  of  free  hydrogen  after  exploding  the 
mixture  of  oxygen  and  hydrogen  arising  from  the  decomposition  of 
water.  The  lecturer  had  mentioned  that  he  had  invariably  noticed  an 
odour  of  ozono  and  of  hypochlorite  from  solutions  of  radium  bi'omide. 
If  ozoiie  were  formed,  this  would  lead  to  removal  of  oxygen  by  the 
action  of  ttio  mercury  in  the  pump,  and  if  hypochlorite  were  produced^ 
ozytren  would  remain  (combined  in  the  solution.  An  excess  of  hydrogen 
would  in  either  case  remain  after  the  explosion. 
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Mr.  Baly  asked  whether  it  were  not  possible  that  the  discrepancy 
between  Sir  William  Ramsay's  and  Prof.  Rutherford's  values  for  the 
life  of  the  radium  atom  could  be  explained  by  the  life  being  shortened 
in  the  presence  of  the  emanation.  It  was  necessary  to  assume  that  the 
radium  atom  was  in  a  very  unstable  condition  and  it  appeared  possible 
that  its  disintegration  might  be  assisted  by  the  bombardment  due  to 
the  decomposition  of  the  emanation.  Prof.  Rutherford  made  his 
observations  with  a  very  thin  layer  of  radium  bromide  on  a  plate 
from  which  the  emanation  readily  escaped.  Sir  William  Ramsay  on 
the  other  hand  allowed  the  solution  of  radium  bromide  to  stand  for 
periods  of  four  days  during  which  time  the  emanation  was  concentrat- 
ing in  the  solution. 

In  reply  to  a  question  from  Prof.  Rutherford,  Sir  W.  Ramsay  stated 
that  the  emanation,  when  it  passes  from  the  solid  to  the  gaseous  state, 
passes  at  once  into  a  monatomic  gas,  although  one  would  imagine 
that  a  diatomic  gas  would  be  preferably  formed.  This  may  conceivably 
be  connected  with  another  unusual  phenomenon  which  it  displays  ; 
for  at  80°  the  diatomic  gas  reverts  almost  entirely  to  its  monatomic 
state,  at  132°  the  reversion  is  not  so  complete,  and  at  237"^  still  less 
complete.  This  is  contrary  to  the  general  behaviour  of  compounds, 
yet  it  is  not  inconceivable  that  a  higher  temperature  might  prove 
favourable  to  combination  and  that  a  diatomic  gas  may  be  more 
stable  at  high  than  at  low  temperatures.  The  author,  however, 
maintained  that  he  was  there  to  chronicle  and  not  to  defend  the 
behaviour  of  the  emanation. 

The  volume  of  helium  prod  uced  from  1  volume  of  an  emanation  is 
about  3i  volumes — agreeing  in  this  respect  with  Prof.  Rutherford's 
contention  that  the  a-particle  is  a  helium  atom.  In  reply  to  Prof. 
Clowes,  it  was  pointed  out  that  no  ozone  is  produced  from  a  solution 
of  radium  bromide  although  the  solid  bromide  has  an  odour  of  ozone. 


^135.  "  The  affinity  constants  of  aminosulphonic  acids  as  determined 
by  the  aid  of  methyl-orange."     By  Victor  Herbert  Veley. 

In  continuation  of  a  former  investigation  on  this  subject  {7'ran^., 
1907,91, 153)  the  affinity  constants  of  certain  aminonaphtholsulphonic 
acids  have  been  determined,  and  the  general  results  are  as  follows. 

(i)  The  affinity  constants  of  the  aminonaphtholsulphonic  acids  when 
determined  by  the  tintometer  method  show,  as  regards  the  effect  of  the 
introduction  of  the  hydroxyl  grouping  in  the  naphthylaminesulphonic 
acids,  relationships  similar  to  those  observed  by  Ostwald  by  the  electric 
conductivity  method  for  the  hydroxybenzoic  acids  as  compared  with 
benzoic  acid. 
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(ii)  One  possible  case  of  steric  hindrance  induced  by  the  introduction 
of  the  hydroxy  1  grouping  in  the  8-position  was  noted. 

Attempts  were  made  to  examine  the  naphtholsulphonic  acids  by  the 
above  method,  but  the  acidic  reaction  appeared  to  be  mollified  by  some 
subsequent  secondary  change. 

*136.  "  Azo-derivatives  of  1 : 3-diphenylbarbituric  acid.  Dynamic 
isomerism  among  the  coloured  hydiazones  of  1 : 3-diphenyl- 
alloxan."    By  Martha  Annie  WMteley. 

In  order  to  thrown  some  light  on  the  structure  of  the  compounds 
obtained  by  the  action  of  aromatic  diazonium  chlorides  on  the  5-alkyl- 
substituted  derivatives  of  1  : 3-diphenylbarbituric  acid  (Proc,  1906, 
22,  201),  the  investigation  has  been  extended,  and  the  action  of  the 
/8-substituted  derivatives  of  phenylhydrazine  on  5  : 5-dibromo-l  :  3-di- 
phenylbarbituxuG  acid  has  been  examined.  The  results  show  that  the 
compounds  obtained  in  the  first  reaction  are  aso-derivatives,  whilst 
those  obtained  in  the  second  are  hydrazones. 

In  the  course  of  the  investigation  the  following  compounds  have 
been     prepared  :     6-henzeneazo-b-benzyl-\  :  3-diphenylbarbituric     acid, 

CO<C>Tpu./-irvx^C\j^.-||-pi    ;       5-benzeneazo-5-diphenylmethyl-l  :  3di- 
p/ienylbaroiturtc    acta,  ^0<\-[,^p,  ,p--v^C\|^.|^p,-  ;    the    mtro-aeriy- 

ative,  CO^^Pj^.^q>CKj^.j^.  J  ;[^  .j^Q  ,    melt    and    decompose    at 

170 — 171",  160°,  and  175°  respectively.     These  compounds  are  yellow. 
1  : 3-Di/jhenylalloxa7iphe/iylmethylhydrazoiie, 

CO<^^};:gg>C:N-NPhMe; 

NPh'CO 
1  :  3-dipJtjenylalloxandiphenylhydrazone,      CO<;[^p,  .p.-v^-CIN'NPh.^  ; 

1  : 3-dij//ieHylalloj.anphenylbeiizylhydrazone, 

CO<^^{;;^^>C:N-NPh(CH.,Ph), 

melt  and  decompose  at  175°,  254—255°,  and  130 — 131°  respectively; 
these  compouDds  exist  in  two  forms,  one  yellow  and  one  red. 

•137.  '•  A  scries  of  coloured  diazo-salts  derived  from  benzoyl- 
1  : 4  naphthylenediamine."  By  Gilbert  Thomas  Morgan  and 
William  Ord  Wootton. 

Tl>u  examination  of  the  diazo-salts  of  benzoyl'/^phenylenediamine  and 
l>«n%nyM  :4-naphthylenediamine  has  been  continued  and  it  has  been 
found  that  the  diazo-dorivativos  of  the  latter  base  are  extremely 
Htublu  hubiilancos  which  uro  invariably  coloured. 
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B-imoyl-^-aminonaphthalene- 1  -diazonium  chloride, 

m.  p.  140°  with  decomposition,  crystallises  in  well-defined,  yellow 
needles  which  retain  their  colour  after  repeated  crystallisation  from 
water  or  fractional  precipitation  from  different  organic  media.  The 
corresponding  bromide,  iodide,  sulphate,  nitrate,  nitrite,  chlorate,  per- 
chlorate,  carbonate,  trichloroacetate,  and  thiocyanate  have  been  prepared. 
The  sulphate  crystallises  in  golden-yellow  leaflets  or  needles,  whilst  the 
perchlorate,  which  is  quite  stable  in  the  dry  state,  separates  in  sparingly 
soluble,  light  yellow  crystals  and  is  the  palest  compound  of  the  series. 
These  compounds  have  the  chemical  properties  of  diazonium  salts  and 
couple  readily  with  alkaline  /3-naphthol  to  furnish  azo-derivatives. 
With  potassium  cyanide  they  yield  benzoyl-i-amiiionaphthalene-l-diazo- 
cyanide,  a  stable,  red  microcrystalliue  compound  which  does  not  couple 
with  alkaline  yS-naphthol. 

These  coloured  salts  might  be  regarded  either  as  syn-diazo-derivatives 
or  as  equilibrium  mixtures  of  diazonium  and  »?/n-diazo-derivative8, 
although  their  great  stability  somewhat  militates  against  the  assump- 
tion that  they  consist  wholly  or  in  part  of  syn-diazo -compounds.  The 
existence  of  such  a  series  of  coloured  diazo-salts  would  be  anticipated 
from  the  formulation  recently  suggested  by  Cain  for  diazonium  salts 
(formula  I) 


H\   /-x  C«H,-CO-NH.     \=/ 

(I)-        //\=/-p'         (II).  y\_/*P^ 

' ^N  '- N 

According  to  this  view,  the  appearance  of  colour  in  the  foregoing 
series  may  be  connected  with  the  replacement  of  a  benzene  by  a 
naphthalene  nucleus  and  the  substitution  of  the  hydrogen  atom  of 
formula  (I)  by  the  heavy  group  C^H^'CO-NH  of  formula  (II). 

Discussion. 

Dr.  Hewitt  thought  it  very  probable  that  coloured  di.-izonium  sj,lts 
might  possess  a  quinonoid  structure.  But  as  in  all  cases  when  the  salts 
were  coloured  they  allowed  of  a  true  quinonoid  formulation,  Dr. 
Morgan's  compound  might  well  have  the  constitution 

N-CO-CgHs 
!| 

III] 

c1'N:nh 
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whilst  the  constitution  Dr.  Morgan  assigned  to  the  salt  more  resembled 
that  of  the  "  chinols  "  of  Bamberger,  which  are  colourless. 

Dr,  Cain  thought  there  was  much  danger  in  speculating  as  to  the 
colour  of  a  compound  entirely  from  the  quinonoid  or  non-quinonoid 
state  of  only  a  part  of  the  molecule.  The  rest  of  the  molecule,  as  Dr. 
Morgan  had  pointed  out,  was  of  much  importance  in  attempting 
to  arrive  at  an  explanation  of  the  colour. 

In  reply,  Dr.  Morgan  said  that  he  preferred  the  formula  for  diazo- 
salts  advocated  by  Dr.  Cain  to  those  which  required  the  presence  of  a 
labile  hydrogen  atom  in  the  pai\a-position  to  the  diazonium  complex 
because  the  former  configuration  was  applicable  both  to  the  simpler 
colourless  diazonium  salts  and  also  to  the  more  complex  coloured 
diazo -derivatives  described  in  this  communication.  The  development 
of  colour  in  this  series  of  substances  seemed  to  depend  to  some  extent 
on  the  nature  of  the  aromatic  nucleus  and  partly  on  the  presence  of  a 
complex  substituent  in  the  para-position  to  the  diazo-nitrogen.  Further 
experimental  evidence,  however,  would  be  required  before  the  con- 
ditions determining  the  appearance  of  colour  among  the  diazonium 
derivatives  could  be  completely  defined. 

*138.  "  Colour     and     constitution     of    azo-compounds.      Part     I." 
By  John  Theodore  Hewitt  and  Herbert  Victor  Mitchell. 

The  authors  recently  drew  attention  to  the  very  marked  change  in 
•olour  when  p-nitro-derivatives  of  arylazo-jt)-phenols  were  dissolved  in 
alkalis  {Trans.,  1906,  89,  13,  17).  The  explanation  was  offered  that 
whilst  benzeneazophenol  forms  alkaline  salts  of  corresponding  con- 
stitution, the  /j-nitro-derivatives  furnish  salts  with  the  metal  attached 
to  the  nitro-group  and  therefore  diquinonoid  in  structure.  The  relation- 
ships are  rendered  apparent  by  the  formulse  C^Hr/NIN'CgH^'OK  and 
KOjNICgH^IN-NrCgH.IO. 

Definite  proof  has  been  obtained  of  the  correctness  of  this  view  by 
a  comparison  of  tlie  two  carboxylic  acids  derived  from  jo-nitrobenzene- 
azo-a-naphthol  of  the  formulae 

_  _C02H  COaH  _ 

O        '    c?  \ 

Both  these  compounds  give  deep  blue,  alkaline  solutions,  but,  whilst 
the  former  yiidds  brown  precipitates  with  salts  of  heavy  metals,  the 
latter  gives  blue  precipitates;  no  doubt  in  the  latter  case  the  lead  salt 
has  the  constitution 

o:c,oH„:N.N:c„H3<5^;.^Pb. 
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The  following  compounds  were  described  : 

'2-Nitro-5-acetylaminohemoic  acid,  m.  p.  210 — 220°  (with  decom- 
position). %Nitro-5-atmnohenzoic  acid,  m.  p.  about  235°.  \)-Nitro-TCi- 
■carboxybenzeneazo-a-naphthol,  m.  p.  260°.  o-Nitrohe^izeneazo-a-hydroxy- 
(3-naphthoic  acid,  m.  p.  200°.  xa-Nitrobenzeneazo-a-hydroxy-^-naphthoic 
acid,  m.  p.  220 — 225°.  p-^itrobenzeneazo-a-hydroxy-^-naphthoic  acid, 
m.  p.  242°.  ip-N'itro-iii-carboxybenzeneazophenol,  m.  p.  195°.  \>-Nitro- 
va-carboxybenzeneazo-o-nilrophenol,  in.  p.  213°.  \>-jVitro-o-o-dibromo- 
j)henol,  m.  p.  205 — 206°.  p-Nitrobenzeneazosalicylaldehyde,  m.  p. 
192 — 193°;  its  acetyl  derivative,  m.  p.  150°,  and  phenylhydrazone, 
m.  p.  235 — 240°.  The  melting  points  in  this  and  the  preceding 
papers  are  uncorrected,  the  decompo-sition  which  occurs  rendering 
accurate  observation  impossible. 

The  general  result  arrived  at  is  that  the  frequency  of  the  absorbed 
light  is  lowered  by  increase  in  the  length  of  the  chain  of  alternate 
single  and  double  linkings.  The  introduction  of  substituents  may 
modify  the  length  of  the  chain  owing  to  the  possibility  of  more  stable 
salt,  formation  in  other  directions. 

139.  "  The  oxidation  of  hydrazines  by  free  oxygen." 
By  Frederick  Daniel  Chattaway. 

Hydrazines  of  the  formula  ll-NH'NHj,  where  K  is  a  cyclic  group, 
fire  readily  oxidised  by  free  oxygen,  the  action  being  accelerated  in  a 
remarkable  way  by  alkali  hydroxides.  In  the  case  of  phenyl- 
hydrazine  dissolved  in  about  three  times  its  weight  of  4iV-alcoholic 
potash,  oxidation  is  so  rapid  that  the  liquid  effervesces  treely  from 
•escape  of  nitrogen  on  mere  exposure  to  the  air. 

The  action  appears  to  be  a  general  one,  and  results  in  the  liberation 
of  nitrogen  and  the  replacement  of  the  NH'NHg  group  by  hydrogen, 
thus:  R-NH-NH2  +  0  =  K-H-f-N2  +  H20. 

It  is  simply  explained  by  assuming  that  when  such  a  hydrazine  is 
■oxidised,  an  unstable  hydroxyhydrazine  is  first  produced,  which  at  once 
decomposes, thus :  R-HN-NHj  -- >  K'HN-ISIH-OH  —^  RH  +  Nj  +  HjO. 

The  action  which  takes  place  in  the  oxidation  of  hydrazines  is  thus 
•closely  connected  with  those  leactions  of  dia<:onium  compounds  in 
which  the  diazonium  group  is  replaced  by  hydrogen. 

140.  "  Calmatambin  :  a  new  glucoside."     By  Frank  Lee  Pyman. 

The  author  described  the  isolation  of  a  new  glucoside,  Calmatamiin, 
from  the  bark  of  a  tree  indigenous  to  West  Africa,  which  is  known 
to  the  natives  as  Calnmtaniba,  and  is  probably  identical  witli  t'anthium 
^labrifoliurn. 
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The  glucoside  has  the  formula  C,9H2gOjg,2H20,  and  crystallises  in 
needles  melting  at  100°.  The  anhydrous  substance  melts  at  144 — 145°. 
It  contains  one  methoxyl  group,  has  [ajo  -  130  4°,  and  occurs  in  the 
bark  to  the  amount  of  I'l  per  cent.  It  is  readily  hydrolysed  by- 
dilute  acids  and  by  emulsin. 

Octa-acetyl-calmatamhin,  Cj<,H2QOj3(C2H30)g,  forms  needles  melting 
at  179—180°,  and  has  [a]o  -'l07-l°. 

Calinalamhetin,  Cj3HjgOg,^H20,  is  formed  together  with  dextrose  by 
the  action  of  emulsin  on  calmatambin  according  to  the  equation 
CjgHjgOjg  +  HjO  =  CpHjgOij  +  CjgHjgOg.  It  crystallises  in  needles- 
melting  at  148 — 149°.  It  contains  one  methoxyl  group  and  is- 
optically  inactive.  It  is  readily  decomposed  by  tlie  action  of  dilute 
acids,  and  yields  a  small  amount  of  a  scarlet,  crystalline  substance^ 
CijHjgOg,  melting  at  91°,  which  is  volatile  with  steam,  and  has  an 
aromatic  odour;  it  may  very  possibly  be  a  quinone. 

The    foregoing    i-esults    show    that    calmatambin    is   a  yS-glucoside^ 
having  the  constitution  represented  by  the  formula 
CH3-0-C,2H,o02(OH),-0-C,H„0,. 

Calmatambin  is  devoid  of  any  appreciable  physiological  action. 

141.  "  The  decomposition  of  hyponitrous  acid  in  presence  of  mineral 
acids."     By  Prafulla  Chandra  Ray  and  Atul  Chandra  Ganguli. 

Hyponitrous  acid,  when  liberated  from  silver  or  mercurous 
hyponitrite  by  the  action  of  dilute  nitric,  hydrochloric,  or  sulphuric 
acid  at  25°  or  a  higher  temperature,  decoiDposes  at  ouce  according  to 
the  following  equations  : 

(1)  2HNO  =  HjO  +  N20. 

(2)  5HNO  =  2H.p  +  HN03  +  4N. 

Neither  nitrous  acid,  ammonia,  or  hydroxylamine  is  formed.  The 
presence  of  the  mineral  acids  has  a  specific  directive  influence  iu 
determining  the  course  of  reaction. 

142.  "The  chemical  composition  of  petroleum  from  Borneo." 
By  Humphrey  Owen  Jones  and  Hubert  Arthur  Wootton. 

The  petroleum  from  Borneo  has  been  found  to  consist  of  approxi- 
mately e(jual  (juantities  of  homologous  hydrocarbons  of  the  parafliii, 
oyc/ohexaue,  and  aromatic  serieH,  and  to  contain  the  members  of  the- 
naphthalene  series  to  the  extent  of  about  6 — 7  per  cent.  The  le.^s 
volatile  poitionH  of  the  oil  are  optically  active. 

It  fonuK  H  very  convenient  source  of  the  nitro-  and  amino-doriv- 
»tiveH  of  the  aromatic  hydrocarbons,  which  may  be  obtained  iu  largt> 
quantities  and  in  a  highly  pure  state. 
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143.  "The    synthesis    of    phenonaphthacridines :     trimethylpheno- 
naphthacridines."     By  Alfred  Senier  and  Percy  Corlett  Austin. 

The  authors  have  employed  the  methylene  di-iodide  and  arylamine 
method  (Senier  and  Goodwin,  Trans.,  1902,  81,  280)  for  the  synthe-sis 
of  phenonaphthacridines  by  using  eqiiimolecular  mixtures  of  i/^-cumidine 
and  naphthols,  and  good  yields  of  the  two  desired  tiimethylpheno- 
naphthaci'idines  were  obtained.  When  the  naphthylamines  were  used 
in  place  of  the  naphthols,  the  product  generally  contained  the  corre- 
sponding dinaphthacridine. 

The  condensation  of  trioxymethylene  with  i/^-cumidine  and  the 
naphthols  effected  the  synthesis  of  the  same  two  compounds,  but  inthi*- 
case  the  yields  were  smaller  and  the  products  less  easily  purified. 

8:9:  ll-1'rhiiethylpheno-    I  -naphthacridine, 

CU-p 

C,HMe,<|^C\oH„ 

is  obtained  by  condensation  of  methylene  di-iodide   with  i/^-cumidine 

and    a-naphthol.       It  crystallises    from     alcohol    in    greenish-yellow 

needles  melting  at  160°  (162  "5"  corr.)  ;  its  solutions  are  fluorescent. 

The   platinichloride,    aurichloride,    mercurichloride,  picrate,  and  his- 

triniethylphenonaphthacridine  /lexabromide  were  described. 

is—B 
S  :  9  :  11- Trimethylp/ieiio-  J^         -naphthacridine,    isomeric    with    the 
CH-a 

above,  was  obtained  in  a  similar  manner,  using  /8-naphthol  instead  of 
a-naphthol.  It  crystallises  from  alcohol  in  straw-coloured  needles,  melt- 
ing at  136°  (137°  corr,),  and  its  solutions  are  very  faintly  fluorescent. 

The  hydriodide,  crystallising  from  aniline  in  orange  needlefi, 
appeared  as  an  intermediate  product  in  the  preparation  of  the  base. 
Tlie  platinichloride,  aui'ichloride,  and  picrate  were  also  described. 


144.  "The  condensation  of  aldehydes  with  mixtures  of  a-naphthol 

and    a-naphthylamine  :    synthesis    of    7-aryl-  ^  '        -dinaphth- 

acridines."     By  Alfred  Senier  and  Percy  Corlett  Austin. 

In  continuation  of  the  study  of  dinaphthacridines,  the  authors  have 

found  that  certain   general   differences,   which  they  ascribe  to  steric 

influence,  dependent  on   the  position  of  the  angular  rings   (compare 

Hinsberg,    Ber.,     1902,   36,  4051)    between  the    bases   of    the    type 

a-N — a       -  i8-N — B 

o  nu  o  *'^"  *^°^®  ^f  the  type       J^  are   well    illustrated    by    a 

p~v./rl-p  a-Uii-a 

detailed  investigation  of  the  aldehyde,  naphthol,  and  naphthylamine 
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method  of  synthesis,  first   introduced    by    Ullmann    and    Fetvadjian 

{Ber.,  1903,36,  1027). 

_i^ 

Trioxy methylene    does    not     yield    the     r,  nu  /3'^iii8.phthaciidine, 

o_\ o 

whereas  it  readily  forms  the       "i         -isomeride  ;     benzaldehyde    gives 

a-CH-a 

the  7-phenyl  derivative  of  both  types,  and  from    »i-nitrobenzaldehyde 

was     obtained     7-?n-nitrophenyl-      i  -dinaphthacridine,       whereas 

Haase  (Ber.,  1903,  36,  593)  found  that  with  j8-naphthol  and 
/8-naphthylamine  it  gave  a  dihydro-derivative  of  the  corresponding 
dinaphthacridine,  which  could  not  be  oxidised  to  the  base. 

From   anisaldehyde  and  the  three  tolualdehydes,  only  derivatives  of 

a-N a 

the    „  i,  rr  o'^yP®    could  be   obtained.     It  was  also    noticed   that  in 
p-L  a-p 

the    preparation   of   dinaphthacridines  of   tiiis    type,  hydro-derivatives 

were  never  formed. 

a-N a 

1-o-Tolyl-     I         -dinaphthaci'idine    is   obtained    in   yellow  crystals 

melting  at  212°  (215°  corr.),  and  foi-ms  a  platinichloride,  aurichloride, 
and  picrate. 

l-xn.-Tolyl- ^    \^    -dinaphthacridine  is  a  yellow,  crystalline  powder 

melting  at  251°  (257°  corr.),  and  gives  a  platinichloride,  aurichloride 
and  picrate. 

l-T^-Tolyl-      '         -dinaphtJiacridine      forms     pale    greenish-yellow, 

rhombohedral  crystals  melting  at  221°  (224°  corr.),  and  gives  a  platini- 
chloride, aurichloride,  and  picrate, 

7-p-Methnxyphenyl-  „  JL,  ^^  ^.-dinaphthacridine  crystallises  from  benzene 
p-UH-p 

in  small,  yellow  rhoinl)ohedra   melting  at  257°  (263°  corr.),  and  forms 

a  platinichloride,  aurichloride,  and  picrate. 

1  -vci-  Nitroplienyl-      I        -dinaphthacridine  crystallises  from  benzene 
p-  L  H-p 

in  Hraall,  yellow  crystals  whicli   did   not  melt  below  300° ;  no  sign  of 

fluorescence  was  observed  in  any  of  its  solutions.     The  platinichloride, 

avrichloride,  and  jAcrate  were  prepared. 
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145.  "An  improved  form  of  apparatus  for  the  rapid  estimation  of 
sulphates  and  salts  of  barium. "  By  William  Robert  Lang  and 
Thomas  B.  Allen. 

N.  Tarugi  and  G.  Bianchi  {Gazzetta,  1906,  36,  i,  347)  have 
described  an  apparatus  for  the  rapid  estimation  of  sulphates  and  salts 
of  barium  by  a  volumetric  method  based  on  the  rapid  clearing  of 
turbid  solutions  in  tubes  of  narrow  calibre.  Their  apparatus  is  some- 
what complicated,  and  the  authors  have  simplified  it  materially.  The 
solution  containing  the  precipitated  barium  sulphate  is  forced,  by  air 
pressure  applied  by  hand,  up  a  narrow  tube,  allowed  to  clear — which 
it  does  rapidly  as  the  end-point  of  the  reaction  is  approached — and  a 
drop  of  the  precipitant  added.  Any  milkiness  is  plainly  observed  in 
the  narrow  tube,  and  the  solution  is  washed  down  into  the  flask  and 
fresh  portions  forced  up  the  tube  from  time  to  time  until  further 
addition  of  the  reagent  causes  no  change.  Experiments  were  made 
with  solutions  of  sulphuric  acid  of  various  concentrations,  with  the 
sulphates  of  copper  and  of  nickel,  and  also  with  iron  pyrites  to 
determine  its  sulphur  content.  The  errors,  as  compared  with  the 
gravimetric  estimation  of  sulphur  as  barium  sulphate,  range  from  1  to 
O'l  per  cent.,  but  such  errors  are  materially  reduced  by  taking  the 
average  of  five  or  six  titrations,  and  the  whole  operation  can  be 
completed  in  less  than  an  hour. 

146.  "  The   determination  of  sugar  Iby  Fehling's    solution."      By 

William  Robert  Lang  and  Thomas  B.  Allen. 

The  apparatus  described  by  the  authois  (preceding  paper)  for  the 
estimation  of  sulphuric  acid  and  sulphates,  ba.sed  on  the  principle  of 
the  rapid  clearing  of  turbid  solutions  in  tubes  of  narrow  calibre,  was 
employed  for  the  determination  of  dextrose  by  means  of  Fehling's 
solution.  Accurate  results  were  obtained  when  the  solution  was 
heated  to  its  boiling  point,  the  concentration  being  not  more  than 
0*15  gram  in  75 — 100  c.c.  of  water,  and  the  time  of  heating  being 
five  minutes.  Under  these  conditions  the  average  error  varied  from 
0"1  to  0*30  per  cent,,  but  when  the  solutions  were  greatly  diluted  or 
the  time  of  heating  extended  from  ten  to  twenty  minutes  the  results 
varied  more  than  1  per  cent. 
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147.  ••  Studies  in  asymmetric  synthesis.  VI.  The  asymmetric- 
synthesis  of  the  optically  active  tartaric  acids."  By  Alexander 
McKenzie  and  Henry  Wren. 

The  asymmetric  synthesis  of  ^-tartaric  acid  was  accomplished  in 
three  ways. 

(1)  By  the  oxidation  of  Z-bornyl  fumai-ate  in  glacial  acetic  acid' 
solution  by  potassium  permanganate,  according  to  the  scheme  : 

CH-CO^H  CH-CO,-C,,Hj,  CH(OH)-CO,-C,oHj, 

CH-COgH  CH-C02-C,oHi^  CH(OH)-C02-CioH^- 

(Inactive.)  ( Ljevorotatory. )  (Lrevorotatory.) 

CH(0H)-C02K     _        CH(0H)-C02H 

CH(0H)-C02K       ~^    CH(0H)-C0.3H  " 

( Lsevorotatory. )  ( Lrovorotatory . ) 

(2)  By  the  oxidation  of  the  potassium  salt  of  Z-bornyl  hydrogen, 
fumarate  in  aqueous  solution  by  potassium  permanganate,  thus  : 

II  ^  y       II  2       10      1,        V  I,  2       10      17 

CH-COoH  CH-CO.^H  CH-COgK  "^ 

(Inactive.)         (Litivorotatory. )  (Livvorotatory.) 

CH(OH)-C02-CjoHi-  _    CH(OH)-CO.^K  _    CH(0H)-C02H 
CH(0H)-C02K       ^  CH(0H)-C02K  ~^     CH(0H)-a02H.  ' 
(Lsevorotatory.)  (Lajvorotatory.)         (Lfevorotatory.) 

In      these      two      cases      the      change     m      ^^"tt     ('nactive)     — >- 

CH(0H)-C02H  ,      .     ,  .  ,       ,         ..,  " 

riTT/r\TT\  nn.Tr  (^ctive)  IS  rendered  possible  by  the  introduction  and 

L'ri(Oxlj*U(J2ii 

subsequent  complete  elimination  of  the  /-bornyl  group. 

(3)  By  the  oxidation  of  /-menthyl  fumarate  in  an  analogous 
manner. 

The  asymmetric  synthesis  of  rf-tartaric  acid  was  accomplished  by 
the  oxidation  of  the  potassium  salt  of  d-bornyl  hydrogen  fumarate,. 
thus : 

CH-COjH  CH-CO./C,oH,-  CH-CO„-C.„H,- 

11  *  V        II  -        10       1< ^        II  i       W       1, V 

(JH-COjH  CH-CO._jH  CH-CO.,lv 

(luACtivo.)  (Doxtrorotatory.)  (Dextrorotatory.) 

CH(OH)-COj-C,„H,,  (|;H(OH)-CO.jK     _        CH(0H)'C02H 

CH(0H)-C02K  "^     CH(OH)-CO]k       ^     CH(OH)-CO.jH 

(Dextrorotatory.)  (Dextrorotatory.)  (Dextrorotatory.) 
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148.  "Some  derivatives  of  2-phenyl-l: 3  naphthylenediamine.  Parti." 
By  Norman  Lees  and  Joceljm  Field  Thorpe. 

The  )8-amino-gioup  in  2-phenyI-l  :  S-naphthylenediamine  is  more 
strongly  basic  than  the  amino-group  in  the  a-position,  and  is  the  one 
first  acted  on  in  salt  formation,  diazotisation,  and  acetylation,  Deriv- 
atives of  the  base,  in  the  fox'mation  of  which  the  /3-amino-group  takes 
part,  can  therefore  be  prepared  directly  from  the  base  itself,  whereas, 
since  the  y8-amino-group  can  be  readily  protected  by  acetylation,  those 
<;ompounds  which  are  deiived  from  the  amino-group  in  the  a-position 
•can  be  prepared  from  the  monoacetyl  derivative  of  the  base. 

2-Phenyl-l  :3-naphthylenediamine  combines  with  diazonium  salts, 
forming  azo-compounds,  the  azo-group  entering  in  the  position  4  in  the 
naphthalene  ring.  The  colours  of  these  compounds  do  not  differ  appre- 
ciably in  shade  from  those  of  the  corresponding  compounds  derived  from 
1  :  3-naphthylenediamine  ;  hence  the  presence  of  the  phenyl  group  has 
little  or  no  effect  on  the  colour  of  compounds  of  this  type. 

Typical  derivatives  of  the  base  have  been  prepared  and  investi- 
gated. The  conditions  have  also  been  determined  under  which  it  is 
■converted  into  the  corresponding  dinaphthol  and  the  two  amino- 
naphthols. 
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THE  LIBRARY. 

The  Library  will  be  closed  throughout  the  month  of  August,  when 
the  Society's  Rooms  will  be  redecorated,  and  the  annual  revision  of 
the  volumes  will  take  place. 

Fellows  are  particularly  requested  to  return  all  Library  Books  in 
their  possession  not  later  than  Wednesday,  July  31s< 


LIST   OF    FELLOWS,    1907. 

The  List  of  Fellows  for  1907  is  now  in  active  preparation,  and 
changes  of  address  received  after  Zlst  July  cannot  he  included  in  it. 

In  order  that  the  new  list  may  be  as  complete  as  possible,  those 
Fellows  whose  degrees  and  Christian  names  do  not  appear  in  full  are 
requested  to  communicate  them  to  the  Assistant  Secretary. 


At  the  next  Ordinary  Meeting,  on  Thursday,  July  4th,  1907,  at 
8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  woNitroso-  and  nitro-dimethyldihydroresorcin."     By  P.  Haas. 

"  The  structure  of  carbonium  salts."     By  F.  Baker. 

"Studies  of  dynamic  isomerism.  Part  VI.  The  influence  of 
impurities  on  the  mutarotation  of  nitrocamphor."  By  T.  M.  Lowry 
and  E.  H.  Magson. 

"The  relation  between  aibsorption  spectra  and  chemical  constitution. 
Part  VIII.  The  phenyl  hydrazones  and  o.sazoues  of  a-diketoues." 
By  E.  C.  C.  Baly,  W.  B.  l\ick,  E.  G.  Marsden,  and  M.  Gazdar. 

"  Permanganic  acid."     By  M.  M.  P.  Muir. 
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Thursday,  July  4th,  1907,  at  8.30  p.m.,  Sir  Alkxander  Pedler, 
€.I.E.,  F.R.S.,  Vice-President,  in  the  Chair. 

Messrs  M.  D.  Cowap,  H.  McCombie,  O.  A.  Elias,  and  S.  F.  Stell 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Benjamin  Owen  Jones,  Boksburg,  Transvaal. 

Thomas  Callan,  B.Sc,  22,  Church  Street,  Egremont,  Cheshire. 

Robert  Harry  Smith,  Apsley  House,  Priory  Road,  Sheffield. 

Of  the  following  papers,  those  marked  *  were  read : 

*149.  "  isoNitroso-  and  nitro-dimetliyldihydroresorcin." 
By  Paul  Haas. 

When  an  ice-cold  aqueous  solution  of  the  potassium  salt  of  dimethyl- 
dihydroresorcin  mixed  with  potassium  nitrite  is  acidified,  a  pale 
yellow  precipitate  of  i&onitrosodimethyldiJiydroreaorcin  (I)  : 

C.Me.,<gg2;G0>C:N-0H         CMe2<^g2;CO^CH-N02 

(1.)  "(II.) 

is  obtained.     That  this  substance  is  in  reality  an  isonitroso-derivative 
and  not  a  nitroso-derivative  is  shown  by  the  fact  that  it  does  not  give 
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Liebermann's  reaction,  but  on  the  contrary  yields  coloured  potassium, 
ammonium,  and  fein'ous  salts  after  the  manner  of  a  oximino-ketones. 
When zsonitrosodimethyldihydroresorcin  suspended  in  ether  is  saturated 
with  oxides  of  nitrogen,  prepared  from  nitric  acid  and  arsenious  oxide, 
it  is  converted  into  nitrodimethyldihydroresorcin  (II) ;  this  substance 
may  also  be  prepared  in  a  similar  manner  from  dimethyldihydro- 
resorcin  itself. 

The  base   (III),   obtained  by  the  action  of   ammonia  on   dimethyl- 
dihydioresorciu  {Trans.,  1906,  89,  191): 

CM^.<g!SioHl>OH,        CMe,<CHj:C(iMI)>c.^,.OH 

(III.)  (IV.) 

when  suspended  in  water  and  treated  with  nitrous  acid  at  0",  yields  an 
isoni<ro«o-derivative  of  the  formula  (IV),  which  gives  a  crimson 
potassium  salt  and  a  blue ^errows  salt.  Both  tsonitroso-  (I)  and  nitro- 
dimethyldihydroresorcin (II)  on  reduction  yield  an  amine  which  is 
converted  by  nitrous  acid  into  a  substance  of  the  formula  CjjHji^OjN.^. 
That  nitrous  acid  in  acting  on  the  base  (III)  really  attacks  the  carbon 
atom  in  the  para-position  relative  to  the  two  methyl  groups,  and  not 
the  imino-group,  is  shown  by  the  fact  that  this  tsonitroso-derivative 
(IV)  yields  on  reduction  and  subsequent  treatment  with  nitrous  acid 
the  Siime  substance,  CgHj^ONg,  as  is  obtained  by  a  similar  seiies 
of  reactions  from  the  mono-oxime  of  isonitrosodimethyldihydro- 
resorcin  (V) : 

CMe,<gg^;^(-^-QH)>C:N-01I 

'  (V.) 

ill  which  the  nitrogen  atoms  are  clearly  attached  to  different  carbon 
atoms. 


*150.  "The  structure  of  carbonium  salts."     By  Frank  Baker. 

The  author  has  examined  the  absorption  spectra  of  the  sulphates  of 
several  derivatives  of  benzylideneacetone,  and  also  of  triphenyl-  and 
trianisyl-caibinol  sulphates.  Tlie.'-ci  carbonium  .salts  gave  rise  to  two 
characteristic  types  of  ab.sorption. 

/>-RoMiniIine  base,  as  well  as  the  mono-hydiochloride,  shows  the  lirst 
typ«  of  curve,  wiiilnt  in  presence  of  more  concentrated  acid  the  second 
of  iheso  ty|N)s  of  spectra  is  ob.sei'vud.  From  these  results,  the  author 
concluded  that  the  magentas  are  carbonium  .salt.«,  similar  to  tripluniyl- 
carbiuol  sulphate. 
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Since  Gomberg  {Ber.,  1907,  40,  1847)  has  shown  that  the  latter 
compound  posse^jses  the  structure  (I) : 

(C,H,),C:/^X  (NH2-0eH,),c:/^V 

\=/  \h  \=/    \NH2 

(I.)  (11.) 

the  constitution  (II)  was  ascribed  by  the  author  to  the  salts  of 
jo-rosaniline  with  one  equivalent  of  acid. 

The  second  of  the  above-mentioned  types  of  curve  is  similar  to  those 
of  the  hydrochlorides  of  certain  members  of  the  hydroxyazo-group 
(Tuck,  IVaris.,  1907,01,  449),  and  the  author  suggested  that  these  salts 
are  also  carbonium  compounds. 

The  absorption  spectrum  of  tiiphenylmethnne  was  found  to  differ 
from  that  previously  described  by  Hartley  (Trans.,  1887,  51,  152). 


DlSCLSSION. 

Dr.  C.\IN  mentioned  that  Glombei-g  himself,  in  the  japer  quoted  by 
the  author,  adopted  Nietzki's  formula  (NH./C^H^).3C:<=>NH2X 
fur  the  salts  of  ;>i-rosaniline.  In  view  of  the  work  of  Hantzsch  and 
Osswald  and  other  chemists,  which  was  generally  considered  to 
establi.^h  the  conectne^s  of  Kietzki's  formula,  it  was  not  likely  that 
Mr.  Baker's  suggestion  would  be  accepted  by  colour  chemists,  par- 
ticularly as  it  seemed  so  improbable  that  the  acidic  group  X  should 
be  attached  to  the  carbon  and  not  to  the  nitrogen  atom. 

Dr.  Hewitt  saw  no  necessity  to  ascribe  a  carbonium  formula  to  the 
salts  of  hydroxyazo-compounds  with  mineral  acids.  Chemical  reactions 
pointed  to  their  substances  having  a  quinonoid  structure,  but  it  was 
the  phenolic  nucleus  which  apparently  becomes  altered. 

In  reply,  Mr.  Baker  pointed  out  that  Gomberg  had  suggested  that 
in  the  formation  of  magenta  from  jo-rosaniline  base  a  carbinol  cor- 
re-!ponding  to  the  salt  of  the  structure  shown  by  (II)  was  first  formed, 
and  that  this  compound  passed  into  the  iminoquinone,  but  no  proof  of 
the  latter  change  had  been  presented. 


*151.  "  Studies  of  dynamic  isomerism.  Part  VI.  The  influence  of 
impurities  on  the  mutarotation  of  nitrocamphor."  By  Thomas 
Martin  Lowry  and  Egbert  Hochey  Magson. 

The  velocity  of  mutarotation  of  nitrocamphor  has  been  measured  in 
a  number  of  different  solvents  and  in  presence  of  a  variety  of  added 
impurities. 

In  the  experiments  on  glucose  described  in  the  first   paper  of  this 
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series  {Trans.,  1903,  83,  1314),  it  was  found  that  the  mutarotation  iu 
aqueous  solutions  could  not  be  retarded  by  the  addition  of  either  acid 
or  alkali,  and  appeared  to  be  due  to  a  direct  interaction  between  the 
sugar  and  the  solvent.  In  the  case  of  nitrocamphor  dissolved  in  chloro- 
form, however,  it  has  been  fouud  possible  to  retard  the  isomeric  change 
by  the  addition  of  small  quantities  of  acid,  thus  confirming  the  view 
already  arrived  at  {Trans..,  1899,  76,  221)  that  the  mutarotation  of 
the  nitrocamphor  in  solvents  such  as  chloroform  and  benzene  is  con- 
ditioned by  the  presence  of  alkaline  impurities. 

Sodium  ethoxide  added  to  an  alcoholic  solution  of  nitrocamphor  was 
found  to  produce  an  acceleration  very  similar  to  that  which  results  from 
the  addition  of  potassium  hydroxide  to  an  aqueous  solution  of  glucose. 
Extraordinary  effects  were  produced,  however,  by  the  addition  of 
piperidine  to  solutions  of  nitrocamphor  in  benzene  or  chloroform.  In 
presence  of  iV71000  piperidine  no  mutarotation  could  be  detected  ; 
with  iV/10,000  piperidine  the  mutarotation  was  complete  in  five 
minutes,  with  iV7lOO,000  in  an  hour,  and  with  i^7l, 000,000  in  about 
ten  hours;  with  ^/10,000, 000  piperidine  the  acceleration  was  of  the 
same  order  of  magnitude  as  that  due  to  the  trace  of  impurity  normally 
present  in  the  purified  materials. 

Discussion. 

Mr.  W.  A.  Davis,  replying  to  the  question  raised  by  Dr.  Lowry  as 
to  the  origin  of  the  peculiar  odour  noticed  in  the  chloroform  solutions 
used,  suggested  that  it  was  due  to  carbonyl  chloride  formed  by  the 
action  of  the  air  on  the  chloroform.  It  would  appear  that  this  change 
was  accelerated  by  the  presence  of  an  acid,  in  this  case  trichloro- 
acetic acid  ;  it  was  already  well  known  that  it  could  be  prevented  by 
having  an  alkali  present  such  as  lime. 


*152.  "  The  relation  between  absorption  spectra  and  chemical  con- 
stitution. Part  VIII.  The  phenylhydrazones  and  osazones  of 
a  diketones."  By  Edward  Charles  Cyril  Baly,  William  Bradshaw 
Tuck,  Effie  Gwendoline  Marsden,  and  [in  part]  Maud  Gazdar. 

From  a  consideration  of  their  absorption  spectra  it  was  shown  that 
the  phenylhydrazones  and  osazones  of  the  a-diketones  in  neutral  solution 
possess  the  ketonic  constitution,  and  that  in  alkaline  solution  the 
former  tend  to  favour  the  enolic  configuration,  thus  : 

R-CIN-NH-OflH,  R-C-N:N-C„H, 

R-CO  K-C-OH 

Ncutrnl  Holution.  Alkaline  solution. 
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In  the  phenylhydrazones  of  hydroxy-ketones  in  which  the  hydroxyl 
group  is  adjacent  to  the  IC!N*  linking,  direct  evidence  is  found 
of  the  mutual  influence  of  the  hydroxyl  group  and  the  CIN  linking. 
This  influence  is  best  shown  in  the  great  retardation  of  the  change 
of  the  hydrazone  to  the  aao-form  in  light ;  moreover,  it  is  this  mutual 
influence  which  renders  possible  the  oxidation  of  the  hydroxyl 
group  by  excess  of  phenylhydrazine.  Inasmuch  as  the  change  to  the 
azo-form  removes  this  influence  upon  the  hydroxyl  group,  this  change 
tends  to  restrain  the  oxidation  of  the  hydroxyl  group  by  phenyl- 
hydrazine,  and  as,  further,  acetic  acid  retards  the  change  to  the  azo- 
form,  so  the  presence  of  acetic  acid  aids  the  formation  of  the  osazones 
with  excess  of  phenylhydrazine. 

163.  "Permanganic  acid."     By  Matthenr  Moncrieff  Fattison  Muir. 

By  adding  the  equivalent  quantity  of  dilute  sulphuric  acid  to  a 
solution  of  barium  permanganate,  filtering  through  glass  wool,  and 
evaporating  over  sulphuric  acid  in  a  vacuum,  sulutious  of  permanganic 
acid,  HMnO^,  containing  about  17  per  cent,  of  the  acid,  can  be 
obtained.  A  small  quantity  of  a  fairly  concentrated  solution  of  this 
acid,  when  left  in  an  open  vessel,  deposits  brown  oxides  of  manganese 
(tcMnOg,  2/MnO,  where  .«  =  20  and  y  varies  from  6  to  10),  mixed  with 
violet-blue  crystals  of  the  acid.  The  latter  could  not  be  obtained  as  a 
solid  except  mixed  with  oxides  of  manganese.  A  very  dilute  solutiou 
of  permanganic  acid  can  be  boiled  without  decomposition ;  a  solution 
containing  about  4  per  cent,  of  the  acid  deposits  a  brown  film  on  glass 
ou  keeping  for  half  an  hour.  More  concentrated  solutions  decompose 
gradually  with  evolution  of  ozonised  oxygen ;  when  evaporated  to 
dryness  over  sulphuric  acid  in  a  vacuum,  they  give  black,  almost  pure, 
manganese  dioxide. 

154.  "  Methyl  dicarboxyaconitate."     By  Siegfried  Ruhemann. 

The  author  has  found  that  the  esters  of  dicarboxyaconitic  acid  are 
not  produced  in  a  manner  similar  to  the  formation  of  ethyl  dicarboxy- 
glutaconate,  namely,  by  the  action  of  the  esters  of  trichloroacetic  acid 
on  ethyl  sodiomalonate,_but  methyl  dicarboxyaconitate, 

C02Me-C:C(C02Me)2-CH(CO.^Me)2, 
was  prepared  according  to  the  directions  of  Auschiitz  and  Deschauer 
{Annalen,  1906,  347,  3). 

Phenylhydrazine  reacts  with  the  ester  at  the  ordinary  temperature 
to  yield  the  additive  product  C02^i:e-C(NH-NH-CeH5)[CH(C02Me)2]2 
(colourless  prisms,  m.  p.  135°).  This  is  fairly  stable,  but  is  decom- 
posed when  it  is  digested  with  dilute  caustic  potash  or  boiled  with 
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sodium  carbonate  with  formation  of  malonic  acid  and  monomethyl 
phenylpyrazolonedicarhoxylate  (colourless  pi-isms  which  melt  and  decom- 
pose at  201 — 202°).     The  author  considers  that  the  formula  of  this 

^ — C»CO  H 
ester  is  C«H."N<'^^   JL,-..  2^  ^^  •      On    boiling     with    concentrated, 
6    o      ^><:!0'CH-COoMe  " 

aqueous  potassium  hydroxide,  it  furnishes  potassium  l-phenyl-5-pyrazol- 

y — C'CO  K 
ODe-3-carboxylate,  C6H5-N<^^^^jj    ^    . 

At  100°,  phenylhydrazine  and  methyl  dicarboxyaconitate  form, 
besides  methyl  malonate,  the  compound  C.24H24O4N,,.  This,  with 
dilute  hydrochloric  acid,  yields  phenylhydrazine  hydrochloiide  and  the 
phenylhydrazide  of  monomethyl  pJienylpyrazolonedicarhoxylate, 

C  H  .N<-^=9'^^2^^^^ 


C6H5-N< 


-CO-CH-CO-NH-NH-CoHs 
N=:C-CO-NH-NH-aH. 


^CO-CH-CO^Me 
(colourless  needles  which  decompose  on  heating). 

The  compound  Cq^Hg^O^N^  therefore  is  the  j)henylhydrazine  t^alt  of 
this  substance. 

Methyl  dicarboxyaconitate,  on  being  heated  with  aniline  at  100°,  is 
decompo.«ed,    and     furnishes    carhoxymethylanilinoinethylenemalo7ianil, 

C02Me-C(NH-CeH5):C<^^N-CgH5    (canary-yellow   prisms,    m.    p. 

194°). 


166.  "  The  action  of  heat  ou  a-hydroxycarboxylic  acids.  Part  III. 
aa'-Dihydroxysebacic  acid  and  its  diacetyl  derivative."  By 
Henry  Rondel  Le  Sneur. 

The  author  has  now  extended  his  investigation  of  the  action  of 
heat  on  a-hydroxy-acids  to  the  hydroxy-derivatives  of  diba««ic  acid.<. 
When  aa'-dihydroxysebacic  acid  or  its  diacetyl  derivative  is  heated  at 
250 — 270°;  it  decomposes  with  evolution  of  carbon  monoxide  and 
formation  of  the  dialdehyde  of  suberic  acid  : 

CO,H-CH(OH)-[CH2]o-CH(OH)-C02lI  -^  CHO-[CH2]8-CUO. 


166.  "  Dihydroxyadipic  acids.     (Preliminary  note.)" 
By  Henry  Rondel  Le  Sueur. 

When  the  bromine  atom.s  in  aa'-dibromoadipic  acid  are  replaced  by 
hydroxyl  groups,  two  dihydroxyadipic  acids  are  obtained,  one  melting 
nt  146*'  and  the  other  at  174°.     Both  form  insoluble,  crystalline  silver 
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salts,  and  when  the  acid  melting  at  146°  is  heated,  it  loses  water  with 
formation  of  a  dilactone  which  sublimes  in  well-defined  plates'. 

As  aa'-dihyc'roxyadipic  acid  contains  two  asymmetric  carbon  atoms, 
it  is  probable  that  the  above  acids  are  stereoisomerides. 


167.  "  The  relation  between  absorption  spectra  and  optical  rotatory 
power.  Part  II.  The  tartaric  acids."  By  Alfred  Walter 
Stewart. 

The  absorption  spectra  of  the  two  active  forms  of  tartaric  acid  are 
identical,  and  show  only  slight  general  absorption.  When  an  equi- 
molecular  mixture  of  the  two  antipodes  containing  the  same  weight  of 
acid  as  iu  the  previous  cases  is  u.-ed,  a  greater  general  absorption  is 
found,  proving  that  racemic  acid  has  a  greater  power  of  absorption 
than  either  active  form.  When  the  racemic  acid  solution  is  diluted, 
however,  its  absorptive  power  gradually  approximates  to  that  of  the 
active  acids,  with  which  it  eventually  becomes  identical.  This  shows 
that  in  dilute  solution  the  racemic  acid  is  broken  down  into  the  two 
active  forms,  as  has  already  been  suspected  from  results  obtained  in 
freezing  point,  boiling  point,  and  vapour  density  determinations. 
These  .spectroscopic  results  were  corroborated  by  somewhat  ►irailar 
ones  obtained  with  the  active  limonenes  and  dipentene.  As  a  double 
salt  above  and  below  it^  temperature  of  transition  furnishes  the  closest 
parallel  to  a  solution  which  may  contain  either  a  mixture  of  two 
antipodes  or  a  racemic  compound,  the  spectrum  of  astrakanite  above  and 
below  22°  was  examined.  It  was  found  that  above  this  temperature  an 
absorptive  power  was  shown  differing  from  that  observed  below  22°,  so 
that  the  two  cases  are  evidently  analogous.  This  also  furnishi  s  a 
new  method  of  determining  transition  temperatures.  It  was  found 
th.it  i-tartaric  acid  had  the  strongest  ab.sorptive  power  of  all,  being 
much  more  absorbent  than  racemic  acid.  No  absorption  bands  were 
found  in  any  of  the  spectra.  Applications  of  this  work  to  various 
questions,  such  as  the  determination  of  existence  limits  in  the  case  of 
racemic  compounds,  the  proof  of  the  actual  formation  of  a. liquid 
racemic  compound  (as  distinct  from  an  inactive  equimolecular  mixture), 
and  the  existence  of  psoudo-racemic  compounds  were  discussed. 


158.  "Experiments  on  the  synthesis  of  the  terpenes.  Part  XI. 
Synthesis  of  4-/sopropylidenec2/c^ohexanone  and  its  derivatives." 
By  William  Henry  Perkin,  jun.,  and  John  Lionel  Simonsen. 

The  sodium  derivative  of  ethyl  a-acetylglutarate, 

C02EfCHNa(COMe)CH2'CHo-C02Et, 
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reacts   readily  with   ethyl   yS-iodopropionate    with   the   formation    of 

ethyl  y-acetylpentane-ay(.-tricarhoxylate, 

C02Et-C(COMe)(CH2'CH2-C02Et).„ 

which   distils   at  217°  (15   mm.),  and  on  hydrolysis  with  hydrochloric 

acid  is  converted  into  y-acetyljnmelic  acid,  C0Me'CH(CHo*CHo*C0oH)2. 

This  acid  is  a  colourless  syrup  which  yields  a  semicarbazone  melting 

at    177°.      When   ethyl  y-acetylpimelate  is  treated  with  magnesium 

methyl   iodide,   it   is   converted   into   the   lactone   of   ethyl  hydrogen 

,  .     ,  Me2C-CH(CHo-CH,-COoEt)CHo      ,  .  ,     ,.    ., 

y-\sopi'openolpimelate,  X  "  r^r^  "       "       Att  »  which   distils 

O  CO  CM., 

at   200°  (22   mm.),  and  yields,  with  hydi-obromic  acid,  ethyl  hydrogen 
y-(bromoisopropyl)pimelate, 

Me2CBr-CH(CH2-CH2-C02Et)CU2'CH,-C02H. 
Ethyl  y-{hromo\sop-opyl)pimelate,  Me2CBr-CH(CH2-CH2*C02Et)2, 
obtained  by  the  esterification  of  the  latter  compound,  is  decom- 
posed by  pyridine  with  formation  of  ethyl  y-isopropylidenepimelate, 
Me2C:C(CH2'CH,-C02Et)2  (b.  p.  168°  under  13  mm.),  and,  on  hydro- 
lysis, yields  y-isopropylidenepiinelic  acid,  which  crystallises  in  prisms 
and    melts  at  97°.     Ethyl  4:-isop'opylidenecyclohexanone-2-carboxylate, 

,CH2'CH2 
Me2CIC<('  ]>C0    ,   is  obtained  when    the   solution    of   ethyl 

^CHo-CH-COgEt 
y-wopropylidenepimelate  in  toluene  is  treated  with  sodium ;  it  decom- 
poses on  distillation,  combines  with  hydrogen  bromide  to  form  ethyl 
i-ft-bromoisopropylcyc\ohexanone-2-carboxylate,    and    is    hydrolysed   by 
alcoholic    potash    with    formation    of    i^-isopropyltdetiecyclohexanone, 

Me,C:C<CH.:CHj>co. 

This  ketone  distils  at  219 — 221°  and  yields  a  semicarbazone  which 
melts  at  201°;  hydrobromic  acid  converts  it  into  \-^-bromoisop>ropyl' 

vycXohexanone,  Me2CBr-CH<^^2*^g2>cO. 

The  object  of  this  research  was  to  endeavour  to  synthesise  nopinone, 
CH2-CH 
CHc    ^^^2        ^CO,  from  the  above  bromo-ketoue  by   the  elimina- 

CH,-CH 
tion  of  hydrogen  bromide,  but  the  experiments  which  were  made  in 
thiH  directtoD  have  so  far  been  unsuccessful. 


159.  "  The  purification  of  acetic  ester."     By  John  Kenneth  Harold 
Inglis  and  Lottie  Emily  Knight. 

Great  diliic-uity    Iiiih   always   been    fxpcrioiiced    in    preparing    pure 
acetic  ei^ttir,  and  althougli  Kcvorul   methods  have  been  suggested,  no 
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one  of  them  is  satisfactory  since  the  yield  of  pure  ester  is  small  and 
the  process  of  preparing  it  laborious.  For  the  preparation  of  aceto- 
acetic  ester,  very  nearly  pure  acetic  ester  is  required,  and  the  presence 
of  a  moderate  quantity  of  alcohol — the  most  likely  impurity — is  fatal 
to  success.  A  series  of  experiments  has  shown  that  the  separation 
can  be  most  easily  carried  out  by  first  converting  the  alcohol  imo  an 
ester  of  high  boiling  point  and  then  distilling.  If  the  crude  ester,  as 
obtained  in  the  ordinary  continuous  process,  is  dried  over  potassium 
carbonate  (which  also  removes  any  acetic  acid)  and  treated  with 
phosphoric  oxide,  a  slow  action  takes  place  with  the  formation  of 
phosphoric  esters  which  are  neither  volatile  nor  decomposed  at  the 
boiling  point  of  ethyl  acetate  (77'20°  corr.).  In  this  way  a  yield  of 
160  grams  of  ester  boiling  within  one  degree  was  obtained  in  an 
experiment  in  which  the  theoretical  yield  was  264  grams,  that  is, 
60  per  cent,  of  ester  was  obtained  pure. 

This  process,  however,  is  slow,  and  requires  several  days  for 
completion  at  the  ordinary  temperature.  On  the  other  hand,  the 
removal  of  the  alcohol  takes  place  more  rapidly  at  the  boiling  point. 
Thus  a  mixture  of  100  grams  of  ester  (b.  p.  76-65— 7715'')  with 
8  grams  of  absolute  alcohol  distilled  continuously  between  73^  and  77'^, 
only  21  grams  passing  over  above  76'3°.  When,  however,  the 
fractions  had  been  mixed  together  and  heated  for  half  an  hour  with 
10  grams  of  phosphoric  oxide,  using  a  reflux  condenser,  a  single 
distillation  gave  72  grams  of  distillate  between  767°  and  77'2°  that 
is,  72  per  cent,  of  an  approximately  pure  substance.  This  result  shows 
that  it  is  easy  to  obtain  by  this  method  a  good  yield  of  acetic  ester 
boiling  within  0*5° ;  and  it  was  found  that  an  ester  of  this  purity  gave 
a  good  yield  of  acetoacetic  ester. 


160.  "  Solubility    of    lead   sulphate    in   concentrated    solutions    of 
ammonium  acetate  (Preliminary  note)."     By  John  Jacob  Fox. 

Solubility  experiments  were  carried  out  with  the  view  of  determining 
the  course  of  the  reaction  occurring  between  ammonium  acetate  and 
lead  sulphate.  The  solid  phases  were  examined  to  ascertain  whether 
they  changed  during  the  solution.  The  following  are  some  of  the 
results  obtained  from  the  analysis  of  the  solutions  saturated  at 
24"9°,  the  concentration  of  the  ammonium  acetate  varying  from  about 
normal  upwards  : 
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Molecules  of  salt  per  1000  molecules  of  water. 


Density 

Ammonium 

Ammonium 

\ 

of  solution. 

acetate. 

sulphate. 

Lead  acetate. 

1-0197 

•20-0 

0-54 

0-52 

1  -0320 

31-2 

0-93 

0-92 

1  -Oif./ 

44  f. 

1-49 

1-46 

1-0578 

55-6 

2-11 

2  08 

1  -0(394 

68 -5 

2-77 

2-74 

1-1094 

94  1 

2-77 

6-31 

1-1-281 

133 -3 

2-80 

8-10 

The  curve  obtained  does  not  agree  with  the   formula  developed    by 

Noyes  {Amei:  Chem.  Soc,  1905,  27,  747),  the  solubility  being  greater 

than  that  given  by  the   formula.     The  solid   phase   consisted   of  lead 

sulphate  and  was  unaltered  with  concentrations  of  ammonium  acetate 

up  to  rather  more  than  ZN,   but  with  more  concentrated  ammonium 

acetate,  well-defined  crystals  of  lead  ammonium  sulphate, 

Pb(NH,)2(SO,)o. 
were  obtained. 

The   solubility  of    the    lead   sulphate   increased   considerably    with 

ammonium  acetate  of  greater  concentrations  than  above,  and  the  solid 

phases  consisted   of  mixture.s   of  lead   sulphate  and   lead  ammonium 

sulphate.     The  lead  is  probably  present   in  solution  as  lead  acetate, 

since  the  amount  of  sulphate  in  solution  gradually  became  less  than 

the  equivalent  of  the  lead  present  as  the  concentration  of  the  ammonium 

acetate  was  increased  beyond  3i\'. 

161.  "Researches  oa  morphine."     Part     III. 
By  Frederic  Herbert  Lees, 

In  continuation  of  previous  work  (Schryver  and  Lees,  Trans.,  1900, 
77,  1024  ;  1901,  79,  563,  and  Lees  and  Tutin,  Proc,  1906,  22,  253), 
the  author  has  shown  that  chloromorphide  and  bromomorphide  yield 
chlorocodeide  and  bromocodeide  respectively  on  methylation,  the 
two  latter  bases  previously  obtained  by  other  methods  being  simply 
the  codeine  analogues  of  the  two  foimer  bises. 

By  the  h}  drolysis  of  chloromorphide,  the  author  has  isolated,  besides 
/3-i»oraorphine,  an  hitherto  undoscribed  isomeride  of  morphine 
previou.sly  indicated  by  the  Ijydrochloride  ([a],>  —  92 '5°)  obtained  liy 
S«*hryver  and  Lees.  On  methylation,  this  now  biiso  gives  the  so-called 
"^-codeine"  (compare  Merck,  Arch.  Pharm ,  1891,  229,  161; 
Vongerichten,  Ber.,  1903,  36,  1591,  and  Knorrand  Hbrlein,  Ihr.,  1906, 
39,  4409). 

Ah  thf!  name  i/^-morphine  belongs  to  a  well  known  oxidation  product 
of  morphine  of  which  Merck's  "  i/^-codeiuo  "  is  not  the  methyl  ether 
or  codeine  analogue,  tlio  author  hns  termed  the  now  isomeride  of 
morphine,  iuo'\»omoij)h%ne  and  its  methyl  ether,  neo'x^ocodeine. 
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Neo\somorphine,  C^^Hj^OgN,  crystallises  from  alcohol  in  brilliant, 
prismatic  needles  containing  one  molecule  of  the  solvent  (m.  p.  278°) ; 
its  hydrocMoridef  CjyHjf^OgNjHCl,  forms  anhydrous  crystals  from 
alcohol  ([a]i)  -  79'1"  in  water) ;  its  methiodide,  CjyHjgOgNjMel,  forms 
glistening  crystals  from  alcohol  (m.  p.  297°;  [ajo   -54-5°  in  water). 

Neo'i&ocodeine,  CjgHgjOgN,  forms  large  colourless  prisms  from  ethyl 
acetate  (m.  p.  181—182°;  [a]i,  -  96  6°  in  alcohol). 

/S-isoMorphine  on  methylation  furnishes  /S-iaocodeine,  Cj^H.^iOgN, 
which  did  not  crystallise.  The  methiodide,  CjgH.jjOgN.Mel,  forms 
tabular  crystals  from  water  (m.  p.  215 — 216°;  [a]i,  —  145'5°  in  water), 
and  on  boiling  with  sodium  hydroxide  readily  yields  a  methine 
base. 

It  was  also  shown  that  the  ^^  A-Base"  (m.  p.  147 — 147'5°  ; 
[a]n  -  2055°  in  chloroform)  previously  obtained  by  Lees  and  Tutin  {loc. 
ct<.)together  with  t«ocodeine(m.p.  171 — 172°;  [a]i,  -  155°inchloroform) 
by  the  hydrolysis  of  bromocodeide  as  a  definite  substance,  not  resolv- 
able by  recrystallisatioij,  is  in  reality  a  molecular  combination  of 
tsocodeine  and  /8-isocodeine. 


ADDITIONS   TO  THE   LIBRARY. 

I.  Donations. 

British  Ouiana.  Report  of  the  Commission  appointed  to  enquire 
into  and  report  upon  the  general  and  infantile  mortality  ;  together 
with  minutes  of  the  sittings,  evidence  of  witnesses,  «fec.  pp.  viii-f- 154. 
Georgetown,  Demeraia.     1906.     (Reed.  1/7/7.) 

From  His  Excellency  the  Governor  of  the  Colony  of  British  Guiana. 

Geneva,  University  of.  Stance  solennelle  de  distribution  des  prix 
de  Concours,  28  Jajivier,  1907.  Rappoits  du  Recteur  et  des  Jurys 
preredes  d'une  notice  biographique  sur  Humphry  Davy  [par  Philippe 
A.  Guye].     pp.  96.     Geneve  1907.     {Reed.  10/6/6.) 

From  Professor  Philippe  A.  Guye. 

Neumann,  5e>"w/i«r(i.  Elektroraetallurgie  des  Eisens.  pp.  x  +  176. 
ill.     Hall  a  S.     1907.     (Reed.  2\:6I7.)  From  Dr.  F.  M.  Perkin. 

Zeitschrift  fiir  anorganische  Chemie.  Edited  by  G.  Kruss.  Vol.  I. 
Hamburg  1892.     [Reed.  26/6/7.)  From  Professor  J.  W.  Mallet. 
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THE  LIBRARY. 

The  Library  will  be  closed  throughout  the  month  of  August,  when 
the  Society's  Rooms  will  be  redecorated,  and  the  annual  revision  of 
the  vohimes  will  take  place. 

Fellows  are  particularly  requested  to  return  all  Library  Books  in 
their  possession  not  later  than  Wednesday,  July  Z\st. 


LIST   OP    FELLOWS,    1907. 

The  List  of  Fellows  for  1907  is  now  in  active  preparation,  and 
changes  of  address  received  after  31«<  Jidy  cannot  be  included  in  it. 

In  order  that  the  new  list  may  be  as  complete  as  possible,  those 
Fellows  whose  degrees  and  Christian  names  do  not  appear  in  full  are 
requested  to  communicate  them  to  the  Assistant  Secretary. 


CORRECTION. 

1907.  Page  144,  lines  1  and  2  from  top  :  Dr.  Divers  finds  himself  to 
have  been  in  error  when  he  assumed  that  Messrs.  Barlow  and 
Pope  had  allowed  no  valency  to  the  oxygen  in  hydroxyl.  He 
had  read  literally  their  expression  2Mg(F)(0H)  {Trans.,  1906,  89, 
1686),  instead  of  as  2Mg  with  IF  and  1(0H),  as  was  intended  by 
the  authorfl  it  should  be  read. 


The  next  Ordinary  Meeting  will  be  held  on  Thursday,  October  24th, 
1907,  at  8-30  p.m. 


R.   CLAV   ANt>  MOMH,   LTb.,   IIHIIAI)  NT.    till. I.,    K.C.,   AND  UI'NOAV,   HUKFUI.K 


Issued  i/n/07 


PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.  23.  No.  330. 


The  following  are  abstracts  of  papers  received  during  the  vacation, 
and  publi.shed  or  passed  for  publication  in  the  Transactions. 

162.  •*  Studies  in  the  barbituric  acid  series.  I.  :  3-Dipheiiyl- 
barbituric  acid  and  some  coloured  derivatives."  By  Martha 
Annie  Whiteley.      Trans.,  1907, 1330.) 

In   addition   to  the  coloured  derivatives   of   1  :  3-diphenylbarbituric 
acid  already  described  {Proc,  1906,  22,  200;  1907,  23,  180),  1  : 3-c/f 

pfienyl-b-dipfienylmethylenebarbituric  acid,  CO\^p,  ^p.^^CICPhg,  was? 

prepared  from  1  : 3-diphenylbarbituric  acid  and  benzophenone 
dichloride ;  it  forms  yellow  prisms  melting  at  264°,  and,  like  the 
similarly  constituted  benzylidene  derivative,  yields  a  colourless  acid, 
1  : 3-diphenyl'5-diphenylmethylbarbituHc  acid, 

m.  p.  205 — 206°,  on  reduction. 


163.  "  Phenylbenzometoxazone  and  related  derivatives." 
By  Arthur  Walsh  Titherley.     (Trans.,  1907,  1419.) 

According  to  McConnan  and  Titherley  {Trans.,  1906,  89,  1318),  0- 
aud  iV-acylsalicylamides  are  labile  and  mutually  transformable  through 
an  intermediate  cyclic  metoxazone  structure.     The  alternative  tauto- 
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meric  formula  for  iV-benzoylsalicylamide   is     '  rC^^'^n  tt  '  ^^^ 

1  .  :.  .       .       „  CO-NH^  ^    M 

the   related    compound,    phenylbenzometoxazone,     '  rk-^^*\     tt  j 

has  been  isolated  by  the  condensation  of  salicylamide  and  benzaldehyde 
by  means  of  alcoholic  hydrogen  chloride  (compare  Keane  and  Nicholls, 
Trans.,  1907,  91,  266),  The  relation  between  phenylbenzometoxazone 
and  iV^-benzoylsalicylamide  is  confirmed  by  the  fact  that  the  former 
passes  into  the  latter  on  careful  oxidation.  When  salicylamide  and 
benzaldehyde  condense  in  presence  of  anhydrous  sodium  acetate, 
benzylidenesalicylamide  results  as  well  as  phenylbenzometoxazone  : 


^6H4<OH  +^6^5-CHO    ->    CeH,< 


OH 

An  isomeric  benzylidenesalicylamide  has  also  been  obtained  by 
rearrangement  of  phenylbenzometoxazone  with  pyridine  and  alkali.  The 
two  isomerides  are  amorphous  and  similar  in  physical  properties,  but 
differ  markedly  in  stability  ;  that  produced  by  condensation  is  stable, 
but  the  other,  derived  from  phenylbenzometazone,  rearranges  com- 
pletely into  this  compound  on  melting.  The  two  benzylidenesalicyl- 
amides  are  ptobably  geometrical  isomerides  : 

OH-CgH^-CO-N  OH-CfiH^-CO-N 

H-C-C„H,  CeH,-C-H- 

syn-  (Labile)  anti-  (Stable) 

Benzylidenesalicylamide.  Benzylidenesalicylamide. 

The  production  of  phenylbenzometoxazone  in  the  condensation  of 
benzaldehyde  and  salicylamide  evidently  takes  place  through  the 
rearrangement  of  «yn-benzylidenesalicylamide  first  formed,  so  that  the 
mechanism  in  presence  of  sodium  acetate  may  be  represented  : 


C,H5-CH0  +  CeH,< 


OH-C«H,-CO-N 

6      4  I, 

CO-NHj        ,^  CeHf/C-H 

^^  ^X    OH-C„H^-CO-|j 

H'C*C,,H, 


aH,.CO-NH 

O CH-CoHr,- 


The  reversible  relation  which  exists  between  the  syn-open-chain 
formula  and  the  ring  (motoxazone)  affords  striking  confirmation  of 
McCoiinan  and  Titherley's  tlieory  {loc.  cit.)  of  cyclic  metoxazone 
tautonioriHm  an  applied  to  the  acylsalicylamide  group. 

Amorphous  Hyu-benzylideneaailcylaviide  on  boiling  with  alcohol  or 
acetic  acid  becotueH  cryHtalliiie  and  then   melts  at  182".      Tu  acetone 
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solution,  it  gives  a  violet  ferric  chloride  reaction.  Anti-Benzyltdene- 
salici/lamide,  which  has  not  been  obtained  crystalline,  gives  a  similar 
reaction.     Both  yield  sodium  salts  and  benzoyl  derivatives. 


164.  "  The  application  of  Baeyer's  reduction  to  benzoin   and  its 
derivatives."     By  James  Colquhoun  Irvine  and  John  Weir. 

(Trans.,  1907,  1384.) 

Baeyer's  method  of  reduction  has  been  applied  to  benzoin  and  to  a 
number  of  its  derivatives.  In  every  case,  stilbene  was  obtained  as  the 
final  product,  irrespective  of  the  nature  of  the  side-chains  present  in 
the  compound  reduced.  As  in  previous  redixctions  of  a  similar  nature, 
it  has  been  shown  that  the  reactions  proceeded  through  the  inter- 
mediate formation  of  deoxybenzoin.  The  reduction  of  benzoin  to 
either  stilbene  or  deoxybenzoin  can  be  so  readily  controlled  that  the 
process  can  be  used  as  a  method  of  preparing  these  compounds,  the 
yield  being  in  each  case  about  60  per  cent,  of  the  theoretical  amount. 

In  preparing  benzoin  methyl  ether  by  Fischer's  process  (Ber.,  1893, 
26,  2412),  two  compounds  were  isolated  which  appear  to  be  produces 
of  complicated  side-reactions.  One  of  these  substances,  which  melted 
at  185°,  is  a  condensation  compound  produced  by  the  union  of  a 
molecule  of  benzoin  with  one  of  benzoin  methyl  ether  with  loss  of 
water.  The  other  compound  (m.  p.  285°)  is  regarded  s  a  tetra- 
methylene  derivative  produced  by  the  union  of  two  molecules  of  benzoin 
methyl  ether.  The  mode  of  its  formation  resembles  that  of  the 
benzoin  condensation,  and  seems  to  depend  on  the  action  of  nitriles 
present  as  impurities  in  the  benzoin  used. 


166.  "  Aromatic   azoimides.     Part   II.     Ortho-  and  meta  hydroxy, 
phenylazoimides."     By   Martin   Onslow    Forster    and   Hans 

Eduard  FierZ.      (Trans.,  1907,  1350.) 

0-Hydroxyphenylazoimide,  HO'Q^^•^^,  prepared  by  the  action  of 
hydroxylamine  on  diazotised  o-aminophenol,  crystallises  in  colourless 
needles  containing  iH^O  ;  it  quickly  becomes  brown  when  exposed  to 
light,  darkens  at  120 — 130°,  and  detonates  vigorously  at  140 — 145^ 
The  sodium  derivative  is  colourless,  and  does  not  change  into  a  blue 
variety  corresponding  to  the  blue  potassium  derivative  of  jo-hydroxy- 
phenylazoimide.  The  benzoyl,  Tp-nilrobenzoyl,  and  p-toluenesulpho7iic 
derivatives  melt  at  45°,  101°,  and  72°  respectively. 

m-I/ydroxyphenylazoimide,  produced  from  diazotised  »i-aminophenol 
and  either  hydroxylamine  or  hydrazoic  acid,  crystallises  from  petroleum 
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in  colourless  needles  which  melt  at  36*5''  and  quickly  become  brown 
when  exposed  to  light ;  the  benzoyl  and  p-nitrobenzoi/l  derivatives 
melt  at  50°  and  136°  respectively. 


166.  "  The    influence   of    mercuric   iodide    on    the    formation   of 
sulphonium    iodides."      By    Thomas     Percy    Hilditch    and 

Samuel  Smiles.      (Trans.,  1907,  1394.) 

Many  sulphonium  bases  are  diflBcult  to  obtain  by  the  usual  method 
namely,  the  addition  of  alkyl  halide  to  sulphide,  owing  to  the  secondary 
action  of  the  alkyl  halide  with  the  sulphonium  salt  as  the  latter  is  formed, 
and  the  authors  have  shown  that  ethyl  disulphide  and  ethyl  iodide,  at 
the  ordinary  temperature,  furnish  trietbylsulphonium  iodide.  Such 
instances  as  this  are  usually  found  where  the  initial  addition  of  alkyl 
iodide  proceeds  slowly.  The  formation  of  sulphonium  bases,  however, 
is  greatly  accelerated  if  the  reaction  is  carried  out  in  presence  of 
mercuric  iodide ;  and  in  this  way,  the  sulphonium  salt  can  be  isolated 
before  the  secondary  action  of  the  alkyl  halide  has  set  in.  Thus  ethyl 
disulphide  and  ethyl  iodide  in  presence  of  mercuric  iodide  yield 
diethylthioethylsulphonium,  (C2H5)3S2l,2Hgl2,  and  dibenzyl  sulphide 
with  methyl  or  ethyl  iodide  and  mercuric  iodide  furnishes  the  com- 
pounds  (C7H7)2(CH3)SI,Hgl2  and  (C,H,)2(C2H,)SI,Hgr2. 


167.   "Benzoflavol  (2:8-dihydroxy-5-phenyl-3  : 7-dimethylacridine)." 
By  Albert  Ernest  Dunstan  and  Louisa  Cleaverley.   (Tnms.,  1907,  1619.) 

Following  the  method  laid  down  by  Dunstan  and  Hewitt  {Trans., 
1906,  89,  1472),  the  authors  have  prepared  2  :8-dihi/droxi/-5-j)he7i7/l- 
3  : 1 -dirri.ethylacridine  {benzoflavol)  from  benzoflavine.  The  8ul2)hate, 
dichromate,  platinichloride,  and  pia'ute  were  described. 

On  benzoylation,  benzoflavol  yields  a  dibenzoyl  derivative,  and  on 
acetylation  a  diacetyl  derivative,  m.  p.  239 — 242°.  The  latter,  on 
methylation   and  subsequent  hydrolysis,   furnishes  the  anhydro-base, 

HO-CeH2Me<^^^>CoH,Me:0. 


168.  "  The  action  of  bromine  on  6-phenylacridine  and  its  halogen 
derivatives."     By  Albert  Ernest  Dunstan  and  Thomas  Percy 

Hilditch.      (Trans.,  1907,  IGiVJ.) 

The  following  compounds  have  been  prepared  and  submitted  to  the 
Action    of    bromine:    (1)   6-/)-chlorophenylacridine ;    (2)    5/)-bromo- 
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phenyl acridine  ;  (3)  5-phenylacridine  ;  (4)  monobromophenylacridine. 
The  resulting  compounds  have  been  methylated  either  by  methyl 
iodide  or  dimethyl  sulphate.  Substances  (1)  and  (2)  gave  dibromo- 
derivatives  which  lost  bromine  on  treatment  with  dimethyl  sulphate. 
Substance  (3)  gave  a  tribromophenylacridine  which,  with  dimethyl 
sulphate,  also  lost  bromine.  Substance  (4)  was  normally  methylated. 
The  authors  conclude  that  these  bromine  derivatives  are  additive  (com- 
pare Senier  and  Austin,  Trans.,  1904,  85,  1196),  the  added  atoms 
occupying  the  para-meso-positions. 


169.  "  The  relation  between  viscosity  and  chemical  constitution. 
Part  I.  The  viscosity  of  pyridine  solutions."  By  Albert 
Ernest  Dunstan,  Ferdinand  Bernard  Theodore  Thole,  and 
John  Samuel  Hunt.     (Trans.,  1907,  1728.) 

The  authors  have  applied  the  methods  and  results  of  Dunstan  (7Vrtn« , 
1904,  85,  817;  1905,  87,  11  ;  1907,  91,  83)  to  solutions  of  pyridine, 
a-  and  /^-picoline,  and  2:6-lutidine  in  various  solvents.  These  bases  in 
aqueous  solution  give  curves  which  exhibit  maxima,  the  discontinuities 
being  at  points  of  simple  molecular  concentration.  These  maxima  are 
attributed  to  the  addition  of  the  elements  of  water  at  the  nitrogen 
atom  of  the  pyridine,  or  its  homologues. 


170.  "The  atomic  volumes  of  phosphorus."      By  Edmund  Brydges 
Rudhall  Prideaux.     (Trans.,  1907,  1711.) 

The  author  has  determined  the  coeflScients  of  expansion  of  phosphorus 
and  phosphorus  pentachloride,  and  has  calculated  the  values  of  the  con- 
stants from  the  equations  V(  =  V„(l  ■\-at-\-  fil'-),  expressing  the  expansion 
of  phosphorus  between  60°  and  235°,  and  V(  =  V<^(1  -f-  at),  expressing  the 
expansion  of  phosphorus  pentachloride  between  160°  and  190°. 
From  these  equations,  values  are  obtained  for  the  specific  volumes  of 
phosphorus  and  phosphorus  pentachloride  at  their  respective  boiling 
points. 

The  atomic  volume  of  quinquevalent  phosphorus  can  thus  be  com- 
pared with  those  of  tervalent  and  elementary  phosphorus. 


171.  "  The  action  of  potassium  sulphite  on  potassium  tetrathionate 
in  aqueous  solution."    By  Arthur  Colefax. 

By  the  joint  estimation  of  the  iodine  titration   and   the  acidity 
developed  in  the  solution  when  the  iodine  titration  is  completed,  the 
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nature  of  the  interaction  of  potassium  sulphite  and  tetrathionate  in 
aqueous  solution  has  been  investigated. 

If  potassium  sulphite  and  tetrathionate  react  in  equimolecular  pro- 
portions in  aqueous  solution,  the  conversion  of  sulphite  into  thiosulphate 
and  consequent  formation  of  trithionate  which  occurs  does  not  proceed 
to  compktion,  and  pentathionate  is  not  permanently  formed  in  the 
solution.  If  the  relative  proportions  in  which  these  bodies  are 
originally  present  in  the  solutioa  are  either  KgSOg  :  iK2S^0g,  or 
KgSOg :  2K,2S^Og,  the  theoretically  complete  conversion  of  sulphite 
into  thiosulphate  takes  place.  In  the  latter  case,  where  the 
proportions  are  K2SO3  :  21^28^0,3  when  the  sulphite  has  been  completely 
converted  into  thiosulphate,  pentathionate  is  found  in  the  solution  in 
considerable  amount. 

Certain  preliminary  experiments  established  that  («)  potassium 
sulphite  and  trithionate  do  not  react  in  aqueous  solution  ;  (b)  potassium 
thiosulphate  and  tetrathionate  react  in  aqueous  solution  to  form  penta- 
thionate, the  resulting  sulphite  being  immediately  I'econverted  into 
thiosulphate ;  (c)  potassium  thiosulphate  and  trithionate  react  in 
aqueous  solution,  although  to  an  extremely  small  extent,  and  (d) 
potassium  sulphite  rapidly  abstracts  sulphur  from  pentathionate  when 
the  two  salts  react  in  aqueous  solution. 


172.  "  The  adsorption  of  iodine  by  carbon."     By  Oliver  Charles 

Minty  Davis.     (Trans.,  1907,  ICCG.) 

An  investigation  has  been  carried  out  on  the  adsorption  of  iodine, 
dissolved  in  various  organic  solvents,  by  means  of  animal,  sugar,  and 
cocoanut  charcoal. 

The  main  objects  of  the  research  wore  to  investigate  the  effect  of 
temperature  and  time  on  the  amount  of  adsorption,  and  to  compare 
the  adsorbing  values  of  the  three  forms  of  carbon. 

The  effect  of  temperature  was  found  to  be  very  small,  but  that  of 
time  was  well  marked. 

The  experiments  demonstrate  the  fact  that  adsorption,  although 
rapid  at  first,  proceeds  slowly  for  longtliened  periods  after  a  "  surface 
equilibrium"  lias  been  maintained,  proving  that  both  surface  action 
and  diffusion  are  concerned  in  the  mechanism  of  adsorption. 

The  adsorbing  values  of  animal  and  sugar  carbon  are  roughly  Uie 
same,  whilst  tliat  of  cocoanut  carbon  is  much  loss  than  those. 


^«0UOP 
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173.  "  Adsorption  formulae."    By  James  William  McBaiu. 

(Trans.,  1907,  1683.) 

The  results  of  recent  work  on  adsorption  have  been  expressed  by 
either  of  the  following  two  formulae,  which  are  applicable  to  gases  or 
solutions  : 


m  \    V    / 

II.     X=''ln-^-^a(^y\ 
m     a-x       \v/ 


where  x  is  the  amount  of  substance  adsorbed,  a   is  the   total  amount 
of  that  substance, =  c  its  concentration  in  the  fluid  phase,  m  the 

V 

weight  of  adsorbing  substance,  and  \,  ft,  a,  p,  and  n  are  constants. 

There  are,  however,  some  very  serious  disadvantages  inherent  in 
the  use  of  the  X-formula,  whereby  an  equilibrium  is  referred  to  a 
parameter  a/v  with  which  it  has  no  apparent  connexion.  This  ex- 
pression, introduced  to  represent  the  amount  of  adsorption,  does  not 
lead  to  any  definite  number  characteristic  of  each  set  of  substances, 
and,  moreover,  its  results  are  irreconcilable  with  each  other  and  with 
experiment. 


174.  *'  The    diazo  derivatives    of   benzenesulphonylbenzidine."    By 
Gilbert  T.  Morgan  and  James  Morton  Hird.    (Ti-aas.,  1S07,  15D5.) 

Bonzenesulphonylbenzidine  and  n^-henzenesulphonylmethylbenzidine, 
C^5H5-S02-N(CH3)-C^H^-CgH4'NH2,  give  rise  to  stable,  coloured 
diazonium  salts ;  those  derived  from  the  latter  base  are  of  interest  in 
connexion  with  the  formulie  recently  put  forward  for  diazonium 
derivatives,  because  they  show  that  the  presence  of  a  labile  hydrogen 
atom  is  not  necessary  for  the  development  of  colour  in  this  series  of 
subiitaiace.*. 


175.  "  The  interactions  of  aromatic  amines  and  para-diazoimides." 
By  Gilbert  T.  Morgan  and  Frances  M.  G.  Micklethwait. 

(Trans.,  1907,  1512.) 

The  para-diazoimides  recently  described  by  the  authors  combine 
additively  with  the  more  reactive  aromatic  amines  to  give  rise  to 
iiminoazo-com  pounds. 

This  combination  occurs  in  some  instances  when  the  reagent  are 
intimately  mixed  in  the  dry  state,  the  reaction  being  accelerated   by 
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the  addition  of  a  'small  amount  of  pyridine.  Benzenesulphonyl-ja- 
phenylenediazoimide  combines  in  this  way  with  a-  and  /S-naphthyl- 
amines  and  certain  of  their  derivatives,  but  the  reaction  does  not  take 
place  with  aniline  and  its  homologues. 


176.  ''Molecular  aggregation  in  solution  as  exemplified  in  aqueous 
mixtures  of  salphuric  acid  with  inorganic  sulphates."  By  John 
Holmes  and  Philip  John  Sageman.     (Trans.,  1907,  1606.) 

The  authors  have  determined  the  volumetric  data  of  a  series  of 
mixtures  of  dilute  sulphuric  acid  with  aqueous  solutions  of  neutral 
inorganic  sulphates.  In  all  cases,  the  volume'of  the  mixture  was  found 
to  be  greater  than  the  sum  of  the  initial  volumes. 

From  a  consideration  of  the  results  obtained,  the  authors  conclude 
that  the  volumetric  changes  are  due  to  physical  forces  inherent  to  the 
molecules,  and  this  theory  is  supported  by  a  comparison  with  the 
results  obtained  in  mixtares  in  which  chemical  change  is  known  to 
occur. 

By  elimination  of  extraneous  influences  due  to  the  solution  medium, 
the  relative  aggregations  of  the  interacting  molecules  can  be 
determined. 


177.  "The  wandering   of  bromine   in  the    chlorination   of  bromo- 
anilines."      By  Walter   William  Reed   and   Kennedy  Joseph 

Previte  Orton.      (Trans.,  1907,  1543.) 

When  ^-bromoaniline  is  directly  chlorinated,  tho  normal  product, 
2  :6-dichloro-4-bromoaniline,  is  not  alone  formed.  Partial  displace- 
ment of  the  bromine  by  the  chlorine  takes  pla'^e,  and  a  mixture  of 
chlorodibromo-,  dichlorobromo  ,  and  «-trichloro-anilines  results,  which 
cannot  be  resolved  into  its  constituents.  Such  a  reaction  does  not 
occur  only  when  excess  of  chlorine  is  used,  but  also  with  the  calculated 
quantity  of  the  reagent.  The  solvent  has  little  effect,  the  same 
mixture  being  obtained  when  20  per  cent,  hydrochloric  acid  or  such 
anhydrous  solvents  as  benzene,  chloroform,  or  cai-bon  tetrachloride 
are  employed.  Similar  results  were  observed  on  treatment  of 
2  :4-dibromoanilino  with  one  molecular  proportion  of  chlorine,  6 -tri- 
bromoiinilino  being  among  the  products  of  the  chvnge.  o  IJromo-, 
III  bromo-,  and  2  :  6  dibrouio  aniline,  on  tho  other  hand,  yield  respectively 
only  a  Hinglo  chlorinated  product. 

2 :6-Diohlorobromoaniline  can  bo  obtained  indirectly  by  two 
metbodtf,  either  by  molecular  rearrangemeut  of  acetylchloroamiuo-2- 
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chloro-4-bi'omobenzene  which  yields  the  acetyl  derivative  of  the 
aniline,  or  by  the  action  of  acetylchloroamino-2  : 4-dichlorobenzene  on 
/)-bromoaniline,  when  2  :  4-dichloroacetanilide  and  2  :  6  dichloro-4- 
bromoaniline  are  formed  : 

C,jH4Br-NH^  +  2CuH3Cl2-NCIAc  -  CeH^ClaBr-NH.^  +  2C8H3C12-NH  Ac. 


178.  ''  The    diazotisation    of    dinitroanisidines    and    related    com- 
pounds."      By    Raphael    Meldola    and    James    Gordon    Hay. 

(TraHS.,  1907,  1474.) 

"  As  the  result  of  former  researches,  the  conclusion  has  been  reached 
that  the  configuration  essential  for  the  displacement  of  a  nitro-group 
on  diazotisation  is  that  the  mobile  group  must  not  only  be  in  the 
ortho-  or  para-position  with  respect  to  the  amino-group,  but  that  there 
must  also  be  another  nitro-group  or  acid  substituent  in  a  position 
adjacent  to  the  mobile  group.  VVhon  these  conditions  are  not  fulfilled 
and  the  methoxy-group  is  in  the  ortho-  or  para-position  with  respect 
to  the  amino-group  with  a  nitro-group  adjacent,  then  on  diazotisation 
a  diazo-oxide  (quinonediazide)  is  formed  with  the  elimination  of  the 
methyl(methoxy)  group.  Two  instances  of  this  type  of  "diazo- 
reaction "  have  been  studied,  and  in  confirmation  of  the  general 
conclusions  the  authors  have  found  that  the  two  dinitroanisidines, 

OCH3  OCH3 

Anh,       ,         A 

in  which  neither  of  the  two  sets  of  conditions  above  indicated  is 
fulfilled,  behave  normally  on  diazotisation,  losing  neither  nitro  nor 
methoxy-group.  lu  the  course  of  the  present  research,  the  authors 
have  prepared  2  : 3-dinitro-4-aminopbenol,  the  ^-acetyl  derivative  of 
which  crystallises  in  yellow  needles  melting  at  199*5°.  The  free  base 
is  unstable  and  could  not  be  isolated.  A  comparative  study  of  the 
products  of  diazotisation  of  this  and  the  corresponding  dinitro-p- 
anisidine  has  brought  out  very  clearly  the  "loosening"  influence  of 
the  methyl  group  on  the  nitro-group,  since  uuder  conditions  in  which 
the  dinitroanisidine  loses  a  nitro-group  on  diazotisation  the  dinitro- 
aminophenol  retains  both  nitro-grjups.  The  2:3:  b-tnnitroainino- 
phenol,  of  which  the  acetyl  d'^rivative  was  described  in  a  paper 
recently  published  by  one  of  the  authors  (Trans.,  1906,  89, 1935),  has 
also  been  isolated,  and  the  products  of  its  diazotisation  studied  in  a 
preliminary  way. 
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179.  "Isomeric  change  in  benzene  derivatives.  Replacement  of 
halogen  by  hydroxyl  in  chlorobromodiazobenzenes."  By 
Kennedy  Joseph    Previte   Orton   and  "Walter  William  Reed. 

(Trans,,  1907,  1554.) 

In  continuation  of  earlier  work  (Orton,  Ptoc.  Roy.  iSoc,  1902,  71, 
153;  Proc,  1902,  18,  252;  Trmis.,  1903,  86,  796;  ibid.,  1905,  87, 
99)  on  the  transformations  of  halogendiazobenzenes,  in  which  an  atom 
of  halogen  is  replaced  by  hydroxyl,  a  quinonediazide  resulting,  thus  : 

Brj^^Br  _^  ^/^'^     +      Br'. 

Br  Br 

a  study  has  now  been  made  of  mixed  symmetrical  chlorobromodiazo- 
benzenes. For  this  purpose,  the  diazo-compounds  which  are  obtainable 
from  2  :  6-dichloro-4-bromo-,  2  :  4-dichloro-6-bromo-,  4-chloro-2  :  6- 
dibromo-,  and  6-chloro-2  ;  4-dibromo-anilines  have  been  used.  3-Chloro- 
b-hromo--p-toluidine  (which  has  not  been  hitherto  described)  was  also 
prepared  for  the  same  purpose. 

From  these  experiments,  which  were  carried  out  in  the  manner 
followed  previously,  two  facts  have  been  elucidated.  The  replacement 
of  halogen  by  hydroxyl  is  not  exclusively  confined  to  the  halogen  atoms 
which  are  in  the  ortho-position  with  respect  to  the  diazo  group.  Some 
20  per  cent,  of  the  molecules  of  the  diazo-compound  lose  an  atom  of 
halogen  from  the  para-position,  a  ^-quinonediazide  being  formed. 

When  all  other  conditions  are  alike  (such  as  relative  positions  in  the 
benzene  ring,  contiguity  of  other  substituting  groups,  Ac),  the 
displacement  of  the  halogen  appears  to  bo  independent  of  the  nature 
of  the  halogen.  Thus  80  per  cent,  of  the  molecules  of  2  :  6-dichloio-4- 
bromodiazobenzene  and  4-cbloro-2 : 6-dibromodiazobeuzene  respec- 
tively lo.se  one  atom  of  chlorine  or  bromine  from  the  ortho-position  j 
again,  50  per  cent,  of  the  moleculcij  of  3-chloro-5-bromo-j'>-diazoto]uene 
lose  an  atom  of  chlorine  from  one  ortho-position  (with  respect  to  the 
diazogroup)  and  50  per  cent,  loae  bromine  from  the  other  ortho 
position. 

The  authors  consider  that  the  position  to  which  the  hydro.xyl 
becomes  attached  will  depend  rather  on  the  general  symmetry  and 
coufiguration  than  on  the  nature  of  the  halogen  atom  occupying  the 
given  position. 
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180.  "A  new   colouring  matter    from    Nyctanthes    Arbor-tristis." 
B  Ernest  George  Hill  and  Annoda  Prasad  Sirkar.     (Tiaus.,  1907, 1501.) 

The  flowers  of  Nyctanthes  Arbor-tristis  yield  a  yellow  dye  soluble  in 
water.  On  heating  the  aqueous  extract  in  dilute  hydrochloric  acid,  a 
reddish-brown,  flocculent  precipitate  is  formed.  The  greater  part  of  this 
is  soluble  in  alcohol,  but  cannot  be  crystallised  from  this  solvent.  If 
the  alcoholic  solution  is  gently  warmed  with  a  few  drops  of  con- 
centrated hydrochloric  acid,  a  bright  red  sediment  forms  and  the 
solution  loses  most  of  its  colour.  This  substance  crystallises 
from  pyridine  or  phenylhydrazine  and  has  the  formula  CjoHg^O^.  It 
is  slightly  acid,  very  sparingly  soluble  in  most  solvents,  but  readily  in 
alkalis.  It  forms  the  acetyl  compound  C2oIl26^3*^'2^3^»  ^^^  contains 
no  methoxyl  groups.  It  gives  neither  phloroglucinol  nor  pyrocatechol 
on  fusion  with  potassium  hydroxide. 

The  flocculent  precipitate  gives  a  bromine  compound,  CjoHjjOjgBrj, 
which  yields  bromoform  on  warming  with  potassium  hydroxide. 

The  name  nyctanthin  is  suggested  for  the  red,  crystalline  substance 
C^oHorO,. 


181  "The    velocity    and    mechanism     of    the    reaction    between 
iodine  and  hypophosphorous  acid."     By  Bertram  Dillon  Steele. 

(Trans.,  1907,  1641.) 

The  velocity  and  mechanism  of  the  reaction  between  iodine  and 
hypophosphorous  acid  have  been  investigated  under  various  conditions. 

It  has  been  found  that  the  velocity  of  the  reaction  is  independent  of 
the  concentration  of  the  iodine  provided  this  does  not  fall  below 
a  certain  limiting  value.  This  behaviour  is  best  explained  by  the 
supposed  occurrence  of  consecutive  reactions  of  such  a  nature  that  the 
iodine  takes  no  part  in  the  slower  or  controlling  reaction. 

The  reaction  is  unimolecular  with  respect  to  the  hypophosphorous 
acid  and  it  is  catalytically  accelerated  by  hydrogen  ions,  the  velocity 
under  certain  conditions  being  directly  proportional  to  the  concentra- 
tion of  the  latter. 

Since  hydrogen  ions  are  formed  during  the  course  of  the  reaction, 
the  latter  becomes  autocatalytically  accelerated  in  the  absence  of  any 
large  initial  concentration  of  acid. 

The  further  oxidation  of  phosphorous  acid  to  phosphoric  acid  by 
iodine  is  one  which  is  retarded  by  the  presence  of  hydrogen  ions.  It 
should  furnish  therefore  an  example  of  autocatalytic  retardation. 
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182.  "  Succinic  acid  and  its  potassium  salts."     By  Hugh  Marshall 
and  Alexander  Thomas  Cameron.     (Tiaus.,  1907,  1519.) 

In  a  previous  paper  {Proc.  Eoy.  Soc.  Edin.,  1905,  25,  401),  Cameron 
described  the  preparation  of  crystals  of  acid  potassium  succinate 
showing  curved  faces.  The  authors  have  now  continued  that  research, 
giving  further  particulars  of  these  curved  crystals,  and,  more 
particularly,  a  description  of  the  pure  potassium  salts  themselves,  since 
trustworthy  data  concerning  these  have  not  hitherto  been  published. 
The  conditions  of  equilibrium  for  aqueous  solutions  containing 
potassium  and  hydrogen  succinates  were  studied  at  various  tempera- 
tures. At  the  ordinary  temperature,  solutions  having  the  composition 
of  the  superacid  salt,  K  113(041140^)2,  first  deposit  succinic  acid  ; 
solutions  having  the  composition  of  the  acid  salt,  KHC^H^O^,  first 
deposit  the  superacid  s.xlt.  Above  30 — 35°,  however,  the  acid  salt 
is  in  equilibrium  with  a  solution  having  a  similar  composition,  and 
it  would  also  appear  that  at  a  considerably  higher  temperature  the 
same  is  true  for  the  superacid  salt. 

It  seems  probable  from  the  results  obtained  that  the  superacid  salt 
is  not  merely  a  "molecular"  compound,  but  that  the  complex  ion 
HgC^H^Oj'  exists  in  considerable  proportion  in  the  solution,  especially 
at  higher  temperatures. 

The  acid  salts,  KHC^H^O^,  KHC4H404,2H20,  and  KH3(C4H40J.3, 
were  examined  crystallographically ;  these,  with  the  normal  salt, 
'K^C^^O^,'213.^0,  were  the  only  potassium  salts  of  succinic  acid 
obtained  within  the  limits  of  temperature  covered  by  the  investiga- 
tion. 


183.  "  The  fluoresceins  and  eosins  from  4-hydroxyphthalic,  4-methoxy- 
phthalic,  and  hemipinic  acids."  By  Arthur  Friedl,  Charles 
Weizmann,  and  Max  Wyler.    (Tnuis.,  1907,  1584.) 

Resorcinol  condenses  readily  with  4-hydroxyphthalic,  4-mothoxy- 
phthalic,  and  hemipinic  acids,  yielding  the  corresponding  hydroxy-, 
methoxy-,  and  dimeihoxy-Jluorescews.  Hydioxyfluorescein  is  very 
Klightly  fluorescent,  whereas  mothoxyfluoi'oscein,  like  ordinary  fluor- 
escein, is  extremely  so.  Dimethoxyfluorescoin  is  much  less  fluorescent 
than  is  mothoxyfluorescein. 

The  corrcHponding  tetrabromo-derivativos  of  these  fluoresceins  show 
corresj)o:iding  difforonces  in  their  fluorescent  properties. 
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184.  "  Researches  on  anthraquinones  and  phthaleins."  By  William 
Henry  Bentley,  Henry  Dent  Gardner,  jun.,  and  Charles 
Weizmann.    iTiaus.,  1907,  i&2>5.} 

Hydroxymethylanthraqiiinones  can  be  prepared  in  two  stages  from 
phthalic  acid  (or  its  derivatives)  and  the  cresols  (or  their  methyl 
ethers).  A  derivative  of  benzoylbenzoic  acid  is  first  prepared  and 
subsequently  condensed  by  sulphuric  acid  to  the  corresponding 
hydroxymethylanthraquinone  : 

CO,H-0,,H4-CO-C,H3Me-OH  -^  CrtH,<^^0^H2Me-OH. 

The  authors  have  employed  two  condensing  agents  for  bringing 
about  the  first  reaction,  namely,  (1)  box"ic  acid  and  (2)  aluminium 
chloi'ide,  obtaining  different  results  in  each  case  where  this  was 
possible.  Boric  acid  promotes  condensation  in  the  ortho-position, 
whereas  aluminium  chloride  causes  condensation  to  take  place  in  the 
para-position  with  respect  to  the  hydroxyl  group. 

A  number  of  condensations  of  phthalic  and  hydroxyphthalic  acids 
with  the  three  cresols  and  w-4-xylenol  have  been  effected. 


185.  "Derivatives  of  naphthacenequinone.     Part  II."     By  William 
Henry     Bentley,    Arthur    Friedl,    and     Charles     Weizmann 

(Trans.,  1907,  1588.) 

The  two  nitrophthalic  acids  condense  with  a-naplithol,  yielding 
nitrohydroxynaphthoyl benzoic  acids, 

NO.,-CeH3(CUH)-CO-CioHg-OH, 
which  on  reduction  yield  the  corresponding  amino  acids;    the  latter 
condense   in    sulphuric    acid    to    aminohydroxynaphthacenequinones, 
which  thus  contain  the  amino-group  in  the  benzene  ring  : 

NH,-C,H3<g^>CioH,-OH. 

These  derivatives  dissolve  in  concentrated  sulphux'ic  acid  with  a 
much  bluer,  and  in  alcoholic  potash  with  a  much  yellower,  colour  than 
is  exhibited  by  l-amino-6-hydroxy naphthacenequinone,  which  contains 
the  amino-group  in  the  naphthalene  ring. 

Hemipiuic  acid  condenses  with  a-naphthol,  yielding  hydroxy- 
dimethox-ynaphthoylbenzoic  acid,  (CH3'0)2CgHo(G02H)*CO'CjoH^'OH, 
which  when  heated  with  sulphuric  acid  appears  to  hydrolyse  and  also 
oxidise  during  the  condensation,  the  product  on  analysis  giving 
numbers  corresponding  with  trihydrox^vioiiomethoxynapht/uicenQ' 
quinone. 
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1  ;  5-Dihydroxynaphthalene,  being  a  di-a-naphthol,  can  condense 
with  two  molecules  of  phthalic  acid,  yielding  dicarboxybenzoyldi- 
h!/droxynaphthalene,GO.^K'C^U^-CO'C^^n^{011)^'GO'G^lJ^'C02'a.  This 
acid,  however,  on  condensation  with  sulphuric  acid  appears  to  lose  one 
phthalic  acid  group,  yielding  a  trihydroxynaphtkacenequinone. 


186.  **  The  formation  and  reactions  of  imino-compounds.  Part  V. 
The  formation  of  methyl  derivatives  of  1 : 3-naphthylenediamine 
from  the  three  tolylacetonitriles."  By  Ernest  Francis  Joseph 
Atkinson  and  Jocelyn  Field  Thorpe.     (Trans.,  1907,  1687.) 

In  order  to  throw  some  light  on  the  colour  change  which  ensues 
when  ethyl  /8-imino-acyano-y-phenylbutyrate  is  transformed  into  the 
sulphate  of  ethyl  1  : 3-naphthylenediamine-2-cirboxylate  by  the  action 
of  concentrated  sulphuric  acid,  the  three  methyl  derivatives  of  this 
ethyl  salt,  containing  the  methyl  group  in  the  benzene  nucleus,  have 
been  prepared  and  investigated.  These  three  isomeric  forms  of  ethyl 
yS-imino-a-cyano-y-tolylbutyrate  : 


c:nh      cHg/  Y  \c:nh 

i      J       JCH-COgEt         I      i        ICH-C0.,EtCH3 

CN  CN 

pass  on  treatment  with  cold  concentrated  sulphuric  acid  into  the 
corresponding  methyl  derivatives  of  ethyl  1  : 3-naphthylenediamine- 
2-carboxylate  : 

CHg 

COgEt  "I        I       JcO.^Kt        Cllgl      I      JcOgEt. 


..       .  ./\ 

NHj  NHj  NHg 

These  ethyl  salts  on  hydrolysis  yield  the  corresponding  carboxylic 
acids,  which  readily  evolve  carbon  dioxide  and  pass  into  1-methyl- 
5  :  7-naphthylenediamine,  2-methyl-5  :  7-naphthylenediamine,  and  2- 
methyl-6  :8-naphthylenediamino  respectively. 

Whereas  the  transformation  of  the  meta-compound  into  the 
naphthalene  ring  at  -  5"  is,  like  the  other  cases  investigated 
previouHly,  practically  quantitative,  the  yield  of  the  naphthalene 
derivative  from  the  ortho-  and  para-compounds  is  scarcely  10  per 
cent,  of  the  theoretical,  the  main  product  of  each  reaction  being  a 

phenolic  bafo  which  is  charnctcriBcd  by  giving  an  intense  colour  with 

concentrated  sulphuric  acid. 
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The  milachita-greea  s^lubioas  waicli  were  formed  at  the  ordinary 
teiTiperature,  but  not  at  -5°  in  the  reactions  previously  investi- 
gated, are  therefore  probably  due  to  the  formatioa  of  similar  phenolic 
bases,  since  the  niphthilene  derivatives  formed  in  the  reactions  do 
not  themselves  give  colours  with  sulph  iric  acid.  The  following 
are  the  colour  reactions  of  the  three  iso  neric  ethyl  salts  named 
towards  concentrated  sulphuric  acid  at  the  ordinary  temperature. 

Ethyl  yS-imino-a-cyano-y-o-tolylbiityrate  dissolves,  forming  an  intense 
red-brown  solution,  which  on  dilution  becomes  first  olive-green  and 
finally  yellow. 

Ethyl /limine  a-cyano-y-nt-tolylbutyrate  forms  a  cherry-red  solu'ion, 
which  becomes  colourless  on  dilution. 

Ethyl  j8-imino-a-cyano-y /?-tolylbutyrate  dissolves,  forming  an  intense 
mageiita-red  solution,  which  oi  dilution  becomes  first  violet,  then 
blue,  then  green,  and  finally  yellow. 

No  colour  is  formed  in  the  case  of  the  meta  derivative  at  -  5^,  but 
lowering  of  the  temperature  has  no  effect  on  the  colour  formation  of 
the  ortho  and  para-compounds. 

187.  "The  chemical  action  of  radium  emanation.  Part  II.  On 
solutions  containing  copper  and  lead,  and  on  water." 
By  Alexander  Thomas  Cameron  and  Sir   William   Ramsay, 

K.C.B.      (Trans.,  1907,  1593.) 

Radium  emanation,  as  is  known,  yields  helium  when  allowed  to 
stand  alone  or  mixed  with  oxygen  and  hydrogen  gases.  When  di.ssolved 
in  water,  the  gaseous  product  is  neon,  containing  a  trace  of  helium,  and 
in  presence  of  copper  nitrate,  the  product  is  argon,  containing  no 
recognisable  trace  of  helium.  The  copper  solution,  after  the  emanation 
has  decayed  iu  contact  with  it,  is  found  to  contain  a  trace  of  lithium  j 
at  the  same  time,  the  weight  of  the  residue,  which  consists  mainly  of 
sodium  salts,  is  considerably  increased.  The  experiments  were  carried 
out  in  glass  bulbs. 

The  authors  suggest  as  a  hypothesis:  (1)  that  helium  and  the 
a-particle  are  not  identicil  ',  (2)  that  helium  results  from  the  "  de- 
gradation "  of  the  large  molecule  of  emanation  by  its  bombardment 
with  a-particles;  (3)  that  this  "degradation,"  when  the  emanation  is 
alone  or  mixed  with  oxygen  and  hydrogen,  results  in  the  lowest 
member  of  the  series  to  which  the  emanation  undoubtedly  belongs, 
namely,  helium  ;  (4)  that  if  particles  of  greater  mass  than  hydrogen 
or  oxygen  are  associated  with  the  emanation,  namely,  liquid  water, 
then  the  "  degradation  "  is  less  complete,  and  neon  is  produced  ;  (5) 
that  when  molecules  of  still  greater  weight  and  complexity  are  present, 
as  is  the  case  when  the  emaniti  m  is  dissolved  in  a  solution  of  a  copper 
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salt,  the  product  of  "  degradation  "  of  the  emanation  is  argon.  They 
are  also  inclined  to  believe  that  the  copper  also  is  involved  in  this 
process  of  degradation,  being  reduced  to  the  lowest  member  of  its 
series,  namely,  lithium,  and  they  suspect  that,  at  the  same  time,  sodium 
is  produced  in  much  greater  quantity  than  lithium.  Experiments  on 
the  gases  evolved  from  thorium  nitrate  show  that  carbon  dioxide  is  one 
of  the  products  ;  this  might  be  interpreted  by  the  same  hypothesis, 
in  supposing  carbon  to  be  formed  by  the  degradation  of  thorium, 
the  highest  member  of  the  carbon  series. 

188.  "Indican.     Part  I."     By  Arthur  George  Perkin  and  William 

Popplewell   Bloxam.      (Trans.,  1907,  171o.) 

Indican,  Cj4Hj70gN,3H20,  crystallises  from  a  mixture  of  benzene 
and  alcohol  in  anhydrous  prisms,  m.  p.  176—178°,  and  in  this 
form  can  be  readily  reci  ystallised  from  absolute  alcohol.  On  hydro- 
lysis with  dilute  acids  in  the  presence  of  isatin,  a  quantitative 
yield  of  indirubin  is  obtained,  as  predicted  by  Beyeriuck  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1899,  2,  120),  but  a  theoretical  yield  of 
indigotin  has  not  as  yet  been  produced  from  it  by  a  combination  of 
hydrolysis  and  oxidation,  "When  indican  is  digested  with  boiling 
dilute  acid  in  absence  of  air,  a  complex  reaction  occurs,  a  trace  of 
indole  being  formed  together  with  dextrose  (compare  Hazewinkel, 
Proc.  K.  Akad.  Wetensch.  Amsterdam,  1900,  2,  512)  and  brown, 
amorphous  substances.  The  main  constituent  of  the  latter,  for  which 
the  name  indoxyl-hrown  is  suggested,  has  a  similar  composition  and 
closely  resembles  the  chief  constituent  of  indigo-brown  {Trans.,  1907, 
91,  295),  with  which  it  is,  no  doubt,  closely  allied,  but,  on  the  other 
band,  it  is  more  soluble  in  alcohol,  and  differs  from  it  in  certain  minor 
respects.  It  has  been  found  po.'^sible  to  isolate  as  much  as  30  grams 
of  crystalline  indican  from  1  kilogram  of  the  leaves  of  the  Indigofera 
Sumatrana. 

189.  "The   occurrence   of  quercitol    (quercite)   in  the   leaves   of 

Chamaerops  humilis."    By  Hugo  Miiller. 

This  paper  gives  a  short  account  of  the  occurrence  of  (juercitol 
((jutrcite)  in  the  leaves  of  Chamaerops  humilis,  the  only  species  of 
the  palm  family  indigenous  in  Europe. 

Thchc  leaves  in  the  dry  state  yield  as  much  as  I  '35  per  cent,  of  this 
hubHtunce,  and,  oti  it  can  bo  obttvinod  from  them  by  a  very  simple 
procoHH,  may  form  a  suitable  material  for  its  preparation. 

Thin  quercito  is  the  duxtro-ntodification  and  is  identical  with  that 
obluiued  from  ucurus. 
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i90.    "  Cocositol  (cocosite),  a  constituent  of  the  leaves  of  *Coco8 
nucifera '  and  '  Cocos  plumosa.' '    By  Hugo  Miiller. 

Cocosite,  isomeric  with  inosite,  is  contained  in  the  leaves  of  Cocos 
plumosa  and  Cocos  nucifera  and  also  in  the  so-called  milk  of  the 
cocoanut.  In  general  chemical  character,  it  resembles  inosite  and 
shows  the  characteristic  rhodizonic  acid  reaction,  but  differs  very 
widely  in  its  physical  properties,  such  as  crystalline  form,  melting 
point,  and  solubility  in  water. 

A  hexa-acetate,  a  nitrate,  and  sulplioiiic  acids  have  been  obtained 
and  examined. 

Cocosite  still  more  closely  resembles  the  quercenin  found  by 
Delachanel  and  Vincent  in  the  acoru  and  also  the  scyllit  of  Staedeler 
and  Frerichs,  recently  re-investigated  by  J.  Miiller.  It  seems 
highly  probable  that  these  three  substances  are  identical. 


191.  "Inositol  (inosite)."    By  Hugo  Muller. 

The  difficulty  of  procuring  a  somewhat  larger  supply  of  material 
for  the  fuller  investigation  of  coc  jsite  suggested  a  previous  study  of  the 
behaviour  of  the  isomeric  ino.site,  when  submitted  to  the  reactions 
contemplated  for  this  purpose,  as  the  results  thus  obtained  would 
serve  as  a  guide  and  indirectly  effect  an  economy  in  the  use  of 
cocosite. 

A  considerable  quantity  of  inosite,  which  had  been  prepared  from 
cochineal,  furnished  the  material  for  this  investigation. 

The  behaviour  of  inosite  hexa-acetate,  when  submitted  to  the  action 
of  a  saturated  solution  of  hydrogen  bromide  in  glacial  acetic  acid  in  the 
manner  described  by  W.  H.  Perkin,  jun.,  and  J.  L.  Simonsen,  has  been 
investigated  and  aho  the  reaction  of  hydrogen  peroxide  in  conjunction 
with  ferrous  sulphate  on  inosite  according  to  the  methods  devised  by 
Fenton. 

Monobromoinosite  penta- acetate,  two  isomeric  forms  of  dibromo- 
inosite  tetra-acetate,  and  also  inosite  dihromohydHn  have  been  fully 
examined. 

On  treating  the  monobromo-penta-acetate  with  zinc  dust,  it  loses  its 
bromine  along  with  one  molecule  of  acetic  acid. 

If,  on  the  other  hand,  the  dibromoinosite  tetra-acetates  are 
treated  in  the  same  manner,  phenol  and  acetic  acid  are  the  only 
products. 

The  treatment  of  inosite  by  Fenton's  method  with  hydrogen 
pei'oxide  yields,  with  a  transitory  dark  violet-blue  coloration,  besides 
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Some  oxalic  acid,  a  substance  which  has  nob  yet  been  obtained  in 
a  definite  form,  but  from  which  the  barium  rhodizonate  and 
potassium-croconate  have  been  prepared. 


October  18th,  1907.  Extra  Meeting,  Sir  W.  Ramsay,  K.C.B., 
F.R.S.,  President,  in  the  Chair.  This  meeting  was  held  in  the 
Theatre  of  the  Royal  Institution,  by  kind  permission  of  the 
Managers. 

The  President,  in  opening  the  proceedings,  said  :  Professor  Fischer 
needs  no  introduction  to  you ;  but  I  may  remind  you  that  he  was 
asked  to  give  the  Faraday  Lecture  in  1895.  At  that  time  his  health 
precluded  him  from  coming  to  England,  and  we  have  now  to  con- 
gratulate him  that  his  health  has  greatly  recovei-ed,  and  ourselves 
especially  on  his  having  come  among  us  to-night  to  deliver  the 
Faraday  Lecture.  I  shall  not,  however,  take  up  any  more  time,  but 
at  once  ask  Professor  Fischer  to  deliver  his  address. 

Professor  Fischer,  speaking  in  German,  then  delivered  the  Faraday 
Lecture,  of  which  the  following  account  is  an  abstract :  * 

"  Synthetical  chemistry  in  its  relation  to  biology." 

We  know  that  in  nature  the  construction  of  organic  matter  begins 
in  the  leaves  of  plants  with  the  conversion  of  carbon  dioxide  into 
sugar,  from  which  many  physiologists  suppose  the  complex  sub- 
stances contained  in  the  living  cell  are  formed  by  further  changes 
in  which  nitrogen,  sulphur,  and  phosphorus  take  part. 

Nothing  definite,  however,  is  known  even  of  the  assimilation  of 
carbon  dioxide,  and  although  it  is  now  possible  to  effect  the  complete 
synthesis  of  sugar  at  temperatures  such  as  prevail  in  the  living  plant, 
our  laboratory  methods  fall  far  short  of  the  eflicient  manner  in  which 
this  work  is  accomplished  in  nature.  One  peculiarity  of  the  natural 
change  is  the  asymmetric  character  of  the  synthesis,  and  I  showed 
some  time  ago  that  it  is  possible  to  give  a  fairly  satisfactory  explana- 
tion of  this.  It  is  only  necessary  to  assume  that  the  condensation  is 
preceded  by  the  formation  of  an  additive  compound  of  formaldehyde 
with  some  optically  active  constituent  of  the  chlorophyll  granules.  I 
am  inclined  to  think  that  this  compound  with  carbon  dioxide  under- 
goes decomjM)Mition  into  oxygen  and  a  reduction  product,  probably 
a  derivative  of  formaldehyde ;  the  condensation  to  sugar  takes 
plate  either  in  the  original  usynimetric  complex  or  in  onu  produced 

•   ruU  iciiort,  TiAiiH.,  1907,  i>..17'iy. 
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from   it   by   a   secondary   change    involving   the    separation   of    the 
formaldehyde  and  its  re-association  in  some  other  manner. 

The  formation  of  fats  in  plant  and  animal  tissue  is  no  less  com- 
plicated a  phenomenon.  It  is  certain  that  carbohydrates  are  the 
chief  source  of  supply.  We  know  next  to  nothing,  however,  of  the 
actual  course  of  this  remarkable  synthesis;  it  is  easy  to  imagine 
that  glycerol  may  be  formed  by  the  hydrolysis  of  glucose,  and  that 
three  molecules  of  glucose  may  give  rise  to  an  acid  containing 
eighteen  carbon  atoms.  But  the  process  involved  in  the  conversion 
of  sugar  which  is  rich  in  oxygen  into  fatty  acids  containing  little 
oxygen  remains  wrapped  in  mystery.  I  imagine  that  this  cliange, 
like  that  which  attends  alcoholic  fermentation,  is  effected  by  a  re- 
arrangement of  oxygen  atoms  within  the  molecule,  and  that  it 
involves  the  elimination  of  carbon  dioxide.  i 

The  problems  afforded  by  the  fats  are  simple,  however,  in  com- 
parison with  those  connected  with  the  carbohydrates. 

Up  to  the  present  time  only  the  monosaccharides  have  been  studied 
satisfactorily  from  the  point  of  view  of  their  spatial  structure.  The 
dogma  which  at  one  time  prevailed  that  Nature  produces  only  carbo- 
hydrates with  six  atoms  of  carbon  was  upset  by  Kiliani's  discovery 
that  arabinose  contains  but  five  atoms  of  carbon.  Since  then  the 
group  of  the  nionoifaccharides  has  been  so  extended  by  synthetic  means 
that  sugars  of  all  types  are  now  known,  the  group  including  besides 
the  seven  compounds  which  occur  naturally  no  less  than  forty-five 
synthesised  products. 

The  growth  of  our  (knowledge  of  the  monosaccharides  has  proved 
in  many  ways  to  be  of  importance  in  connexion  with  biological 
inquiry,  especially  in  enabling  us  to  penetrate  the  mystery  of  enzyme 
action  somewhat  further. 

On  contrasting  the  effects  which  emulsin  and  the  enzymes  in 
yeast  produce  on  the  various  glucosides  prepared  by  synthetic 
methods,  I  was  led  to  conclude  not  only  that  there  was  a  difference 
between  the  two  series  of  optical  antipodes  similar  to  that  discoverea 
by  Pasteur  in  the  course  of  his  studies  of  moulds  but  that  very 
slight  changes  in  configuration  were  sufficient  to  inhibit  the  action 
of  enzymes  entirely.  I  was  led  by  these  observations  to  apply  the 
simile  of  lock  and  key  as  an  expression  of  the  close  inter-relationship 
in  configuration  which  obtains  between  the  enzyme  and  the  substance 
which  it  attacks. 

The  experience  gained  with  the  glucosides  became  of  service  in 
studying  the  polysaccharides  and,  as  the  result  of  my  investigations, 
I  was  able  to  formulate  a  rule  of  general  biological  significance, 
namely,  that  the  alcoholic  fermentation  of  a  polysaccharide  is  neces- 
sarily preceded  by  its  hydrolysis  by  some  particular  enzyme.     It  was 
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shown,  especially  in  the  case  of  the  invertase  of  Monilla  Candida,  that 
it  is  not  essential  that  the  enzyme  should  even  be  soluble  in  water. 

Unfortunately  but  few  successful  syntheses  of  polysaccharides 
have  been  effected.  Musculus  obtained  dextrin-like  products  from 
grape  sugar  by  treating  it  with  mineral  acids  ;  and  I  have  shown  that 
a  disaccharide,  isomaltose,  may  be  produced  in  this  way. 

The  carbohydrate  group  is  that  in  which  use  was  first  made  of 
enzymes  as  synthetic  agents.  Croft  Hill  has  the  great  merit  of  having 
been  the  first  to  demonstrate  the  reversibility  of  enzyme  action,  and 
an  important  extension  of  Croft  Hill's  discovery  is  afforded  by 
E.  F.  Armstrong's  observation  that  the  action  of  emulsin  is  different 
from  that  of  the  enzymes  of  yeast,  the  condensation  of  glucose  taking 
place  in  such  a  way  that  a  disaccharide  which  appears  to  be  maltose 
is  formed  together  with  other  complex  products.  Such  syntheses, 
however,  cannot  take  the  place  of  purely  chemical  methods,  as  these 
latter  are  so  much  more  under  our  control,  and  can  be  varied  in  so 
many  ways,  that  we  are  in  the  position  to  produce  materials  which  it 
is  quite  impossible  for  the  organised  world  to  furnish. 

This  contention  is  applicable  to  the  proteins  even  more  than  it  is 
to  the  carbohydrates :  as  they  are  among  the  most  complex  substances 
produced  in  the  living  world  and  are  concerned  in  all  the  vital 
activities  of  the  cell,  a  complete  comprehension  of  their  nature  must 
obviously  precede  the  full  development  of  biological  chemistry. 

Of  the  numerous  attempts  to  unravel  the  constitution  of  the  pro- 
teins by  analytical  means,  the  only  method  which  has  given  useful 
results  hitherto  is  that  of  hydrolysis.  Hydrolysis  can  be  effected  by 
acids  or  by  alkalis  and  also  by  digestive  enzymes  ;  the  products,  it  is  well 
known,  besides  ammonia,  are  albumoses,  peptones,  and  ultimately 
amino-acids.  The  complete  synthesis  of  the  active  amino-acids  which 
are  obtained  from  natural  sources  was  first  accomplished  by  the 
method  I  introduced  based  upon  the  use  of  the  acyl  derivatives.  The 
method  has  been  applied  with  success  to  the  majority  of  the  synthetic 
products ;  its  extension  to  the  remaining  cases,  proline,  lysine,  trypto- 
phane, and  cystine,  is  not  likely  to  be  attended  with  any  difllcultios. 
As  the  amino-acids  are  formed  from  the  proteins,  not  only  when 
those  are  subjected  to  the  action  of  hot  acids  and  alkalis,  but  also  at 
moderate  temperatures  by  the  as;ency  of  the  digestive  enzymes,  they 
are  to  be  regarded  as  the  true  foundation  stones  of  protein  molecules  and 
it  baa  l»eon  found  to  be  possible,  by  a  process  the  reverse  of  hydrolysis, 
to  iiHBOciato  aminoacids  in  such  a  manner  that  substances  are  produced 
which,  in  the  cuso  of  the  simpler  tornis,  closely  resomblo  po[>tonos, 
whilst  the  more  com])lex  resemble  proteins. 

1  have  termed  these  synlhotic  [tvodxicis  jioli/jicjdides,  in  view  of  their 
rolationiihip  to  the  peptones  and  to  facilitate  systematic  treatment  of 
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the  group  on  the  lines  of  the  carbohydrates ;  more  than  one  hundred 
of  these  artificial  polypeptides  have  already  been  syntheslsed. 

By  making  use  of  new  methods  based  on  the  study  of  the  polypeptides, 
it  has  been  possible  during  the  last  two  years  to  isolate  and  detect 
with  certainty  quite  a  number  of  dipeptides  among  the  decomposition 
products  of  the  proteins.  In  conjunction  with  Abderhalden,  I  have 
succeeded  in  sepai'ating  glycyl-t^alaniue,  (/-alanyl-Meucine,  and 
Meucyl-t/glutamic  acid  from  silk  fibroin,  elastin,  and  gliadiu  respec- 
tively. We  have  definitely  proved  the  existence  of  dipeptides  of 
glycine  with  Meucine  and  tyrosine  in  the  form  of  anhydrides,  and 
our  work  has  made  it  probable  that  other  combinations  exist,  for 
example,  that  of  glycine  with  valine. 

A  tetrapeptide  of  fairly  definite  composition  has  been  isolated  by 
Abderhalden  and  myself  from  silk  fibroin  and,  although  its  homo- 
geneity is  not  yet  quite  established,  it  is  certainly  in  great  part  a 
combination  derived  from  two  glycine  molecules  with  one  of  (^alanine 
and  one  of  /-tyrosine.  The  subitance  is  of  special  interest  on  account 
of  its  close  resemblance  to  the  albumoses.  Moreover,  Meucyl-triglycyl7- 
tyrosine  prepared  artificially  has  all  the  properties  of  the  albumoses. 
These  observations  are  of  importance  as  casting  doubt  on  the  view 
which  formerly  prevailed  that,  being  intermediate  products  between 
[)roteins  and  peptones,  the  albumoses  are  substances  of  considerable 
molecular  coujplexity. 

In  presenting  the  Faraday  Medal  to  Prof.  Fischer  at  the  conclusion 
of  the  lecture,  the  President  taid  :  Before  I  call  on  Sir  Henry  Ro.scoe, 
1  have  great  pleasure.  Prof.  Fischer,  in  the  name  of  the  Chemical 
Society  in  handing  over  to  you  this  medal  as  a  testimony  of  our  great 
regard  for  you  as  our  foreign  member  and  of  our  affection  for  you  as 
a  man. 

Sir  Henky  Kosooe  :  Mr.  President,  Ladies  and  Gentlemen, — I  have 
had  the  good  fortune  to  hear  many  Faraday  Lectures.  I  remember 
with  pleasure  the  eloquence  of  Dumas ;  the  charm  of  Wui-tz,  and  the 
thought  and  beautiful  diction  of  Helmholtz  ;  but,  Mr,  President,  I  do 
not  think  that  any  of  our  Faraday  Lectures  has  awakened  greater 
interest  than  the  one  to  which  we  have  just  listened;  and  this,  not 
only  because  Prof.  Emil  Fischer  is  a  master  of  his  subject,  and 
because  ho  has  laid  before  us  work  mainly  accomplished  by  his  own 
inventive  brain  and  his  own  able  hands,  but  also  because  the  subject 
of  the  application  of  synthetical  chemistry  to  biology  which  the 
lecturer  has  so  ably  brought  before  us  is  one  which  at  the  pre.-ent 
moment  is  exceeded  in  interest  and  importance  by  no  other  branch  of 
the  science,  not  even — if  I  may  be  allowed,  in  the  presence  of  the 
President,  to  say  so — by  that  of  radio-activity.     Of  the  nature  and 
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character  of  the  work  which  Prof.  Emil  Fischer  has  accomplished,  the 
Fellows  of  the  Chemical  Society  are  good  judges.  "When  some  years 
ago  we  learned  that  Emil  Fischer  had  synthesised  the  sugars,  all 
chemists  were  loud  in  their  expressions  of  satisfaction  and  admiration. 
How  much  greater  will  those  expressions  be  now  when  we  learn  what 
success  has  attended  the  apparently  almost  insoluble  problem  of  the 
synthesis  of  the  proteins. 

If  the  one  resembles  the  ascent  of  some  unconqucred  Swiss  peak, 
the  other  may  be  compared  wiih  the  far  gre  iter  feat  of  the  attempt  to 
reach  the  top  of  Mount  Everest.  But  even  supposing  the  last 
thousand  feet  of  the  mountain  have  proved  to  be  too  much  for  the 
strength  of  the  mountaineer,  yet  the  most  important  result  has  been 
achieved,  for  the  route  has  been  laid  down  and  the  directions  given  by 
which  subsequent  explorers  may  gain  the  summit.  As  Emil  Fischer 
has  already  succeeded  in  this  synthesis  of  the  sugar.*,  so  he  has  pointed 
out  the  methol  by  which  he  himself,  as  we  all  hope,  or  others 
following  in  his  footsteps,  will  succeed  in  fully  unravelling  the  con- 
stitution of  those  chemical  mysteries,  the  proteins.  By  this  grand 
work  he  has  won  for  himself  the  admiration  of  us  all — of  all  those 
who  are  interested  in  scientific  discovery ;  and  for  bringing  this 
subject  before  us  in  so  able  a  manner  I  have  the  honour  and  pleasure 
of  proposing  a  vote  of  thanks. 

Sir  James  Dewar  :  Mr,  President,  Ladies  and  Gentlemen, — I  am 
exceedingly  grateful  to  the  Council  for  the  honour  which  they  have 
done  me  and  more  especially  the  Institution  by  asking  me  to  second 
the  admirable  and  eloquent  vote  of  thanks  which  Sir  Henry  Roscoe 
has  proposed.  I  as.^ume  that  this  has  been  conferred  upon  me  as  a 
tribute  to  the  great  mm  whom  we  have  come  here,  Sir,  to  honour. 
For  gome  thirty-  four  years,  Faraday  held  the  Chair,  which  I  have  had 
the  honour  of  holding,  1  am  sorry  to  say,  for  now  nearly  thirty  years. 
I  cannot  help  thinking  that  tlie  last  portion  of  your  address,  in 
particular  where  you  deal  with  the  aims  and  method  of  the  investi- 
gator, as  well  as  the  part  that  has  been  put  so  prominently  before  us 
by  Sir  Henry  Roscoe,  would  have  specially  appealed  to  Faraday. 
Sometimes  we  have  too  great  brilliancy  in  investigation.  We  have 
been  told  that  the  foundations  of  our  science  are  being  shaken,  that 
we  are  living  in  an  age  in  which  the  chemistry  of  the  past  will  dis- 
up|)ear,  and  that  we  sh  ill  have  to  reconstruct  it  on  an  entirely  new 
ba^iH.  Now,  Sir,  I  think  you  have  conferred,  by  your  work,  the 
greatest  honour  upon  the  chemistry  of  the  past.  You  have  worked 
aluug  tlio  beaten  lines  of  scientific  invostigation  founded  by  Liebig, 
followed  by  llofnutnn,  Wurtz,  Kekule,  and  Baoyer,  and  have  shown 
that,  by  following  those  ancient  tracks,  you  can  now  assimilate  new 
ground  in  u  manner  which  these  chemists  would  never  have  believed 
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possible.  In  that  way,  Sir,  you  have  consolidated  the  science  of 
chemistry.  However  much,  as  Sir  Henry  Roscoe  pointed  out,  we  may 
wonder  and  admire  radium,  still  we  cannot  but  admit  that  the 
chemistry  of  carbon  is  the  most  extraordinary  of  that  of  all  the 
elementary  bodies,  and  that  you,  Sir,  have  done  more  than  any  man 
living  to  convince  us  of  the  possibility  of  yet  further  achievements 
in  organic  synthesis.  What  you  have  done  would,  I  think,  have 
appealed  very  much  to  Faraday,  from  the  fact  that  you  have  worked 
in  this  magnificent,  steady,  undespairing,  but  yet  successful  way. 
There  is  a  very  admirable  stox'y  of  your  great  countryman,  Luther, 
which  represents  the  spirit  of  Faraday.  Some  very  inquisitive  person 
was  anxious  to  obtain  from  Luther  his  opinion  as  to  whether  certain 
passages  in  the  Scriptures  were  canonical  or  apocryphal,  and  Luther 
replied  that  the  saints  who  particularly  appealed  to  him  were  those 
of  whom  no  marvellous  stories  had  been  recorded  ;  who  lived  their 
lives  without  pretence  like  other  people,  and  who  did  not  desire  to 
make  themselves  notorious.  I  am  perfectly  certain  that  was  the 
mind  of  Faraday,  and  that  is  the  mind  of  Emil  Fischer.  The  man 
is  sometimes  greater  than  his  work,  and  we  admire  you,  Sir,  not  only 
for  your  work,  but  as  a  man.  May  I  say  that  in  coming  here  you 
have  done  a  double  honour  to  the  Royal  Institution.  Perhaps  you 
may  be  unaware  of  it.  It  has  sometimes  been  said  that  the  greatest 
discovery  that  Davy  ever  made  was  Faraday.  You  can  hardly  dis- 
sociate the  one  from  the  other.  Now  you  have  selected  spontaneously 
this  date  for  the  first  lecture  of  the  season,  although  the  Royal  Insti- 
tution really  does  not  open  until  Christmas,  and  to-morrow  is  the 
centenary  of  the  discovery  of  the  alkali  metals  by  Sir  Humphry  Davy. 
I  do  not  know  whether  you  knew  this  fact— but  you  have  come 
here,  and  you  have  adorned  both  the  names  of  Faraday  and  Davy 
by  lecturing  in  the  same  room,  which  is  practically  in  the  same 
condition  and  at  the  same  table  where  they  have  so  often  discoursed. 
I  have  to  convey  to  you  the  hearty  thanks  of  all  the  members  of 
the  Institution,  We  wish  you  long  life  to  continue  your  great 
labours  to  adorn  science,  not  only  Germanic  science,  but  the  science 
of  the  world. 

The  Chairman  having  put  the  vote  to  the  meeting,  it  was  carried 
with  acclamation. 

Professor  Fischer,  speaking  in  English,  said :  Mr.  President, 
Ladies  and  Gentlemen, — I  owe  you  my  sincere  thanks  for  the  kind 
recognition  which  you  have  been  so  good  as  to  extend  to  my  modest 
endeavours.  I  have  felt  exceedingly  honoured  in  having  received 
this  invitation  of  the  Chemical  Society  to  come  here  to  deliver  the 
Faraday  Lecture,  and  to  pay  homage  to  the  great  discoverer  who  so 
often   on   this   very   spot   announced   the   results   of  his   wonderful 
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researches.  But  it  affords  me  a  keener  pleasure  to  recall  on  this 
occasion  the  constant  friendly  intercourse  which  has  existed  during 
many  generations  between  the  English  and  the  German  men  of 
science,  and  which  has  led  to  much  happy  exchange  of  scientific 
thought. 


Thursday,  October  24th,  1907,  at  8,30  p.m.,  Sir  William  Ramsay, 
K.G.B.,  F.R.S.,  President,  in  the  Cliair. 

Messrs.  J.  V.  J.  Hayman,  J,  W.  Shepherd,  and  C.  H.  Warner  were 
formally  admitted  Fellows  of  the  Society. 

The  President  reminded  Fellows  of  the  loss  which  the  Society 
had  sustained  since  the  previous  meeting  by  the  death  of  Sir  William 
Henry  Perkin,  Dr.  John  Clark,  Dr.  August  Dupie,  and  Mr.  F.  J.  M. 
Page. 

It  was  announced,  also,  that  on  the  occasion  of  the  Centenary 
Celebration  of  the  Geological  Society,  the  following  address  was 
presented  : 

In  the  name  of  the  Chemical  Society  we  welcome  the  present 
opportunity  of  offering  our  warmest  congratulations  to  the  President, 
Council,  and  Fellows  of  the  Geological  Society  of  London  on  the 
occasion  of  its  Centenary  Celebration. 

It  is  impossible  to  overestimate  the  value  of  the  great  work  which 
your  Society  has  accomplished  during  the  past  hundred  yeais,  both  in 
laying  the  .solid  foundations  nf  a  now  science  and  in  helping  to  raise 
on  these  foundations  the  stately  edifice  of  Modern  Geology. 

The  connexion  between  Geology  and  Chemistry  hns  always  been, 
and  must  ever  remain,  a  very  intimate  one,  and  the  early  history  of 
your  Society  shows  that  Chemists  a  hundred  years  ago  fully  recognised 
tiiat  their  special  branch  of  Natural  Knowledge  was  destined  to  play  an 
important  part  in  elucidating  those  changes  in  the  structure  of  tho 
earth  which  fall  within  the  special  province  of  tho  Geologist. 

This  association  between  tho  two  Societies  is  brought  into  further 
prominenco  by  the  fact  that  amongst  tho  thirteen  original  founders  of 
your  Society,  we  find  the  names  of  no  less  than  five  celebrated 
cbomistfi,  viz.,  Arthur  Aikin,  William  Allen,  l[uniphry  Davy, 
W.  H.  Pepys,  and  Itichard  I'hillips  ;  whilht  within  tho  first  few  years 
of  your  corporate  existence  the  rull  of  your  Fellows  includes  the  names 
of  Thomas  Thomsou,  Williuui  T.  Brande,  Edward  Turner,  James  Hall, 
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W,  H.  Wollaston,  J.  F.  Daniell,  Charles  G.  Daubeny,  and  Alexander 
J,  Marcet. 

The  advances  iu  Modern  Petrology,  a  subsection  of  Geology  which 
may  be  said  to  have  been  initiated  by  your  .Society,  have  demanded  a 
fetill  closer  union  between  our  respective  branches  of  Science,  and  in 
the  new  ideas  introduced  within  the  last  decade  by  the  discovery  of 
radio-activity  we  see  further  indications  that  Physical  Chemistry  in  the 
near  future  must  influence  many  of  the  fundamental  doctrines  bearing 
on  the  age  of  the  earth,  and  on  the  various  changes  which  the  earth 
has  undergone  within  the  period  embraced  by  Geology. 

Signed,  on  behalf  of  the  Chemical  Society, 

William  Ramsay,  President. 
Alexandek  Sco'H',  Treasurer, 
M.  O.  FoRSTER,  I    llonorari/ 

Akthuh  W.  Crossley,  )  Secretaries. 
HoiiACE  T.  Brown,  Foreign  Secretary. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

John  Forbes  Boll,  Craigmillar,  P^dinburgh. 

Edward  Joseph  Day,  M.D.,  M.R.C.S.,  L.S.A.,  Dorchester,  Dorset. 

Frederick  Harold  Dupre,  Mount  Edgcumbe,  Sutton,  Surrey. 

Percy  Vivian  Dupr6,  A. C.G.I. ,  Mount  Edgcumbe,  Sutton,  Surrey. 

Francis  Bridger  Dutton,  Birch  Hall,  Windlesham,  Surrey. 

Thomas  Rigby  Greenough,  B.A.,  Beechwood,  Leigh. 

WilliamDoge  Hutchinson,  B.  A.,  Lythmore,  Tennyson  Rd.,  Harpendon. 

Harry  Ingham,  M.Sc,  26,  Hamilton  Street,  Bury. 

Herbert  Marsden,  B.Sc,  Bramford,  Ipswich. 

Herbert  Frederick  Sankey  Marshall,  High  Street,  Burwell. 

Gerald  Hargrave  Martin,  Delce,  Park  Road,  Wallington. 

John  Edward  Langford  Moore,  Walton  Cottage, Loughboro'  Park ,  8.  W. 

Charles  Samuel  Mummery,  Christ's  Hospital,  West  Horsham. 

Harold  Ramsay  Stobie,  Clovelly,  Craighall  Gardens,  Edinburgh. 

Frederick  Thomas,  B.Sc,  29,  Fairhaven   Rd.,  St.  Annes-on-the-Sea. 

Harold    Munkman     Timpany,     M.Sc,     St.    Winif rede's    Gardens, 

Shrewsbury. 
George  Arthur  Watson,  A.R.C.8.I.,  7,  Roseneath  Villas,  Cork. 
Edward    Wheeler,  A.C.G.I.,  113,  Highbury  Quadrant,  N. 
Robert  Whymper,  A. C.G.I. ,  St.  Clare,  St.  Mary's  Rd.,  Ditton  Hill. 
Percy  Williams,  B.Sc,  c/o  The  Wilhelmina   Co.,  Pontianak,  Dutch 

West  Borneo. 
William  John  Wilson,  A.C.G.I.,  28,  Windmill  Street,  Gravesend, 
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Of  the  following  paper«,  those  marked  *  were  read  : — 

*192.  "  The  constitution  of  phenol-  and  quinol-phthalein  salts :  a 
contribution  to  the  quinonoid  theory  of  colour."  By  Arthur 
George  Green  and  Percy  Edgar  King. 

Prof.  Green  gave  an  account  of  the  following  investigation  which 
has  been  described  in  Ber.,  1906,  39,  2365  ;  1907,  40,  3724. 

Green  and  A.  G.  Perkin  have  adduced  evidence  as  to  the  constitu- 
tion of  phenol-  and  qninol-phthalein  salts  which  cannot  be  reconciled 
with  the  indicator  theory  of  Ostwald.  On  the  other  hand,  the  view 
that  the  appearance  of  colour  during  salt  formation  is  due  to  a  change 
of  type  from  the  lactone  or  triphenylcarbinol  form  to  the  quinonoid 
form  has  hitherto  not  met  with  general  acceptance,  lai'gely  owing 
to  the  failure  of  repeated  attempts  to  obtain  coloured  carboxylic 
esters  of  these  phthaleins. 

The  authors  have  now  succeeded  in  preparing  the  coloured  carboxylic 
esters,  not  only  of  the  phthaleins  themselves,  but  also  of  their  mono- 
and  di-raethyl  ethers.  These  esters,  which  are  orange  to  red,  are 
extremely  unstable,  being  readily  saponified,  not  only  by  weak  acids 
or  alkalis,  but  even  by  water.  They  form  with  acids,  oxonium  salts 
which  are  of  a  deeper  colour  than  the  free  esters.     Whilst  the  esters 

of  phenolphthalein,  Q^^(CO.^le)'Q'K^J'^^\^yr,  and  of  monomethyl- 

phenolphthalein,  CgH^(C02Me)*C<^p^TT*|^,^^  ,    were  obtained  in  the 

free  state  and  are  more  stable  than  their  chlorides,  the  esters  of 
quinolphthalein  and  of  monomethylquinolphthalein  could  only  be 
isolated  in  the  form  of  the  oxonium  salts,  thus : 

C,H,(C02Me).C<^«]^3(OH)^O.CI. 

The  esters  of  dimethylphenolphthalein  and  of  dimethylquinolphthalein 
(trimethyl  derivatives)  are  only  capable  of  existence  as  salts,  a  fact 
which  agrees  well  with  the  representation  of  the  chlorides  as 

C„H.(CO,Mo)-C<^»{[<:^^°<Cl       and 

0„H,(CO,Me)-C<C.{{.(OM»)>0-Cl. 

The  monomethyl  esters  of  both  phthaleins  are  soluble  in  alkalis, 
giving  Htrongly  coloured  solutions  similar  to  those  of  the  phthaleins 
themnolvoH,  but  not  decolorisod  by  an  excess  of  alkali.  On  the  other 
hand,  the  inomerio  lactone  ethers  are  colourless  and  do  not  give 
coloured  salts. 
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These  facts  disclose  an  exact  parallelism  between  the  esters  and 
salts  of  these  phthaleins  and  those  of  fluorescein,  and  ijlace  the 
quinonoid  structure  of  these  substances  almost  beyond  question. 

Discussion. 

Dr.  Hewitt  remarked  that  in  certain  cases  it  was  very  difficult  to 
assign  a  quinonoid  constitution  to  coloured  compounds.  Ho  had  him- 
self found  that  the  colourless  lactone  of  2:4:2':  4'-tetrahydroxydi- 
phenylacetic  acid  dissolves  in  alkalis  with  a  colour  extremely  like  that 
produced  by  phenolphthalein,  but  the  colour  is  discharged  on  breaking 
the  lactone  ring.  He  had  not,  however,  been  able  to  devise  any 
plausible  quinonoid  formula  for  the  salts  of  the  lactone. 

Prof.  GiiEEN,  replying  to  Mr.  Baly,  said  that  the  assumption  of  an 
oxonium  hydrate  group  in  the  alkali  salts  of  phenolphthalein  was  not 
a  necessary  deduction  from  his  experiments,  but  was  only  advanced  in 
order  to  give  a  clearer  expression  to  the  analogy  in  behaviour  between 
these  salts  and  those  of  quinolphthalein,  the  latter  of  which  must  con- 
tain an  oxonium  group. 

Mr.  Baly's  statement  that  a  quinonoid  compound  containing 
oxonium  hydrate  groupings  would  be  colourless  did  not  rest  on  any 
experimental  evidence  known  to  him. 

The  conclusion  that  the  esters  described  were  quinonoid  compounds 
was  in  no  way  deduced  from  their  colour,  but  was  a  necessary  con- 
sequence of  the  experimental  facts  adduced  in  the  paper,  and  depended 
especially  on  the  proof  that  the  methyl  group  was  attached  to  the 
car  bony  1  and  the  chlorine  atom  in  the  ester  chlorides  to  oxygen. 
These  facts,  especially  in  the  case  of  the  trimethyl  ether  of  quinol- 
phthalein, scarcely  admitted  of  any  other  interpretation  than  that 
given. 


*193.  *'  Ketene."    By  Norman  Thomas  Mortimer  Wilsmore. 

The  gaseous  substance  produced  by  the  action  of  a  hot  platinum 
wire  on  acetic  anhydride,  which  was  discovered  by  Dr.  A.  W.  Stewart 
and  the  author  {Nature^  1907,  75,  510),  has  been  further  examined. 
As  a  mean  result,  it  was  found  that,  on  exploding  one  volume  of  the 
gas  with  excess  of  oxygen,  there  was  a  contraction  of  109  volumes, 
and  that  the  residual  gas  contained  1'97  volumes  of  carbon  dioxide, 
whilst  2"08  volumes  of  oxygen  had  disappeared.  The  corresponding 
numbers  for  a  gas  having  the  formula  CgHgO  would  be  1  : 1  :  2  :  2.  A 
mean  value  for  the  density  gave  a  molecular  weight  of  41  "4,  instead  of 
42.  The  gas  has,  however,  not  yet  been  obtained  entirely  free  from 
acetylene  and  higher  hydrocarbons.     Its  marked  tendency  to  condense 
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slowly,  on  standing,  to  a  bx'own  liquid  is  one  of  the  chief  difficulties  in 
the  way  of  its  purification. 

The  substance  combines  directly  with  aniline  to  form  acetanilide, 
with  o-toluidine  to  form  aceto-o-toluidide,  with  anhydrous  liquid 
ammonia  to  form  acetamide,  and  with  ethyl  and  amyl  alcohols  to  form 
the  corresponding  acetic  esters.  It  also  reacts  vigorously  with  bromine, 
forming  bromoacetyl  bromide.  As  no  by-products  appear  to  be  formed 
in  these  reactions,  it  may  be  inferred  that  the  substance  is  a  new 
anhydride  of  acetic  acid,  having  the  formula  CHg'CO  or  CHIC'OH, 
and,  further,  that  it  is  the  lowest  member  of  the  ketene  series.  With 
water,  ketone  gives  chiefly  acetic  acid,  but  an  aldehyde,  probably 
glycollaldehyde,  is  formed  Si^j  the  same  time.  Ketene  is  also  produced 
when  an  arc  is  made  to  burn  under  the  surface  of  liquid  acetic 
anhydride. 

Discussion. 

The  President  suggested  that  a  third  possible  formula  for  ketene 

HC 

would  be  TjU^Oj  a  substance  having  the  same  relation  to  acetylene  as 

ethylene  oxide  has  to  ethylene.     Such  a  compound  might  lend  itself 
easily  to  polymerisation. 


*194.  "  Derivatives  of  the  multiple  ketene  group." 
By  John  Norman  Collie. 

The  group  'CHj'CO*  (which  the  author  proposes  to  call  the  *'  ketide  " 
group)  can  be  made  to  yield  by  means  of  the  simplest  reactions  a  very 
large  number  of  iuterestiog  compounds,  all  belonging  to  classes  which 
are  largely  repcesented  amongst  the  compounds  obtained  from  plants. 

Illustrations  of  this  were  given  from  the  various  published  papers 
of  the  author.  It  was  shown  how  bj*  uniting  moie  than  one  of  these 
groups  as  in  ethyl  ajetoacet ate,  H[CH^'CO}_,OH,  or  in  dehydracetic 
acid,  H[CH^'C0]40H,  *^ poli/ketides  "  are  obtained,  and  from  these  by 
means  of  the  simplest  reactions,  such  as  hydration,  dehydration, 
oxidation,  reduction,  loss  of  carbon  dioxide,  or  action  of  ammonia, 
complicated  polyketide  derivatives  result.  These  are  found  to  re- 
present many  of  the  various  types  of  compounds  found  in  plants. 

This  can  bo  p  irtly  illustrated  as  follows  : 
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C0]20H 

H[CH/CO],OH 

Acetic  acid. 
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Diacetic  acid. 

H[CH./C0]40H 

Tetra-acetic  acid. 
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Tetra-acetic  acid. 
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With  NH3, 
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loss  of  CO3  +  H.P 

Diiuethylpyrone. 

Orciuol. 

Lutidone. 

4 

1 

Hydration 
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Diacetylacetono,       - 

-> 

Loss  of  water 

^ 

Loss  of  HjO  from  2  mols 

Benzene  conipound.     - 

-^ 

With  NHj 

\ 

woQuinoline  compounc 

Further  loss  of  H.p 

Naphthalene  compound. 

Discussion. 

Dr.  M.  0.  FoRSTER  inquired  whit  compounds,  exactly,  were  to  be 
classified  a3  polyketides.  The  name  naturally  invited  comparison  with 
the  words  polymethylene  and  polypeptide,  the  significance  of  which 
was  perfectly  clear,  and  from  that  standpoint  a  polyketide  would  be  a 
substance  built  up  of  the  complex,  [•CH^'CO'Jx,  with  the  necessary 
terminal  groups  or  atoms.  The  application  of  the  word  in  Prof. 
Collie's  paper,  however,  was  much  more  comprehensive,  appearing  to 
embrace  such  hete.ogeneous  types  as  lactones,  pyrone  derivatives, 
benzenoid  compounds,  and  substituted  pyridines,  and  the  speaker 
foresaw  considerable  danjer  in  launching  an  entirely  novel  expression 
on  chemical  nomenclature  without  defining  its  scope  more  precisely. 


*195.  "  Production  of  orcinol  compounds  by  the  action  of  heat  on 
the  sodium  salt  of  ethyl  acetoacetate."  By  John  Norman  Collie 
and  Edwin  Rodney  Chrystall. 

When  ethyl  acetoacet  ite  (78  grams)  is  mixed  with  sufficient  sodium 
ethoxi'ie  (I'G  grams  of  sodium  in  50  c.c.  of  ethyl  alcohol)  to  convert 
about  one  third  of  it  into  the  sodium  salt  and  the  mixture  heated, 
ethyl  acetate,  alcohol,  and  ethyl  acetoacetate  dist^il.  On  treating  the 
viscous  residue  in  the  flask  with  hydrochloric  acid,  a  crystalline 
compound  separates,  which  is  best  purified  by  recrystallisation  from 
benzene  (yield  about  7 '8  grams).  It  has  the  composition  C^^H^gOg 
and  melts  at  169°: 

4CeH^o08  =  CigHigO^  +  CHg-COjEt  +  2EtOH  +  2Hp. 
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The  new  compound  is  soluble  in  aqueous  sodium  hydroxide  with  a 
deep  yellow  colour,  but  the  colour  changes  to  pale  yellow  on  warming ; 
acids  precipitate  from  this  solution  an  orange  compound  of  high 
molecular  weight,  and  alcohol  is  found  in  the  residue.  With  sodium 
hydroxide  and  chloroform,  it  gives  the  orcinol  reaction.  With 
bromine,  a  compound  of  formula  C^gHj^Oj-Br^,  melting  at  182 "5°,  is 
produced. 

When  warmed  with  90  per  cent,  sulphuric  acid  to  about  130 — 140°, 
carbon  dioxide  is  evolved,  together  with  alcohol  and  acetic  acid, 
leaving  a  compound  of  formula  C^jHjQOg  melting  at  250° : 

CioHioOg  +  2H2O  =  C11H10O3  +  CO2  +  EtOH  +  C^H.O^. 

This  compound  is  identical  with  a  substance  prepared  by  von  Pech- 
mann  and  Cohen  (Ber.,  1884,  17,  2188)  from  orcinol  and  ethyl 
acetoacetate. 


Its  composiiion  is  either  : 
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The  monomethyl  ether    (ra.  p.    146°)    and  the  mono- 
aceti/l  derivative  were  prepared  (m.  p.  198°). 


196.  ''  A  simple  gas  generator  for  analytical  opera- 
tions."    By  James  McConnell  Sanders. 

The  simple  appliance  described  below  has  been  found 
to  bo  a  convenient  and  practical  substitute  for  the  so- 
called  "constant  supply"  apparatus  of  the  "Kipp" 
type.  It  consists  of  a  glass  tube  open  at  one  end  and 
having  a  fine,  almost  capillary,  tube  fused  into  the 
other  end,  as  shown  in  the  figure. 

The  apparatus  is  charged,  for  example,  for  the  pre- 
paration of  hydrogen  sulphide  by  droppiiig  one  or  two 
small  fragments  of  ferrous  sulphide  into  the  tube  so 
that  they  lodge  in  tlie  annular  spa(H)  (J),  a  few  drops 
of  dilute  sulphuric  acid  are  then  allowed  to  run  into 
the  tube,  and  the  mouth  {li)  clo.scd  with  the  forefinger. 
The  apparatus  may  then  bo  introduced  into  a  test-tube 
or  beaker  and  used  as  an  agitator,  the  gas  escaping  by 
way  of  the  line  interior  tube  and  the  orifice  (C). 
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For  quautitative  work,  a  larger  apparatus  is  used  and  the  mouth 
closed  with  a  cork.  For  the  preparation  of  a  gas  which  requires  the 
application  of  a  gentle  heat,  the  apparatus  is  allowed  to  touch  the 
bottom  of  the  test-tube  while  immersed  in  the  liquid  contents  of  the 
latter,  and  heat  is  applied  to  the  test-tube  itself. 

After  use,  the  generation  of  gas  is  instantly  stopped  by  directing  a 
s'ream  of  water  from  a  wash-bo'tle  into  the  interior,  the  outside  is 
washed  in  the  same  manner,  and  the  apparatus  is  then  ready  for  use 
in  a  subsequent  operation.  The  ai>pliance  has  been  in  constant  use  in 
the  Mexican  Customs  laboratories  for  the  last  five  mouths,  and  in  no 
case  has  it  been  found  that  the  small  inner  tube  showed  any  tendency 
to  become  clogged  with  precipitate. 


197.  "  Some    double    ferrocyanides    of     calcium,    potassium,     and 
ammonium."     By  James  Campbell  Brown. 

The  conditions  of  preparation  and  the  properties  of  calcium 
potassium  ferrocyanide  and  calcium  ammonium  ferrocyanide  were 
explained.  These  salts  have  been  analysed  and  their  solubilities 
determined.  The  calcium  potassium  ammonium  ferrocyanides  resulting 
from  the  mixture  of  varying  proportions  of  calcium  chloride, 
potassium  ferrocyanide,  and  ammonium  chloride  wore  described,  and 
the  conditions  for  the  use  of  ammonium  chloride  and  potassium 
ferrocyanide  as  a  qualitative  test  for  calcium  were  given. 


198.  "Determination    of    halogen    in   organic  substances." 
By  James  Moir. 

The  new  method  described  last  year  by  the  author  {Proc,  1906,  22, 
261)  has  been  improved  by  adopting  the  Volhard  method  of  back- 
titration  with  standard  thiocj'anate. 

The  contents  of  the  crucible  after  heating  are  dissolved  and  treated 
with  a  crystal  of  bisulphite  to  reduce  manganate.  A  measui-ed 
quantity  of  standard  silver  solution  is  added  and  the  mixture  is  then 
acidified  with  nitric  acid,  heated  to  IQP,  filtered  through  a  Buchner 
funnel,  using  hardened  paper,  and  the  residue  on  the  filter  is  extracted 
with  hot  dilute  nitiic  acid.  The  filtrate  is  then  cooled  to  40''  and 
titrated  with  standard  thiocyanate  and  iron  alum. 

Each  c.c.  of  NjlO  silver  solution,  by  difference,  =  0-0080  gram  of 
bromine. 
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199.  "  Racemisation  by  alkali  as  applied  to  the  resolution  of 
?-mandelic  acid  into  its  optically  active  isomerides."  By 
Alex.  McEenzie  and  Hermann  August  MuUer. 

It  was  shown  that,  as  a  product  of  the  fractional  saponiQcation  of 
Z-menthyl  r-mandelate  in  ethyl-alcoholic  solution,  either  a  dextro- 
rotatory or  a  Isevorotatory  mandelic  acid  mixture  may  be  obtained 
from  the  same  weight  of  ester  and  using  the  same  weight  of  alkali. 
The  normal  action  is  the  formation  of  a  dextrorotatory  potassium 
salt ;  the  formation  of  a  Ijevorotatory  potassium  salt  under  the 
conditions  quoted  is  abnormal. 

Various  methods  of  effecting  the  changes  :  (1)  r-mandelic  acid  — y 
r-mandelic  acid  and  ^-mandelic  acid  and  (2)  r-mandelic  acid  — >-  r-man- 
delic  acid  and  (Z-mandtlic  acid  were  indicated. 


200.  "  The    optical    activity    of    cyclic    ammonium    compounds." 
By  Frank  Buckney  and  Humphrey  Owen  Jones. 

Although  it  has  been  shown  in  a  large  number  of  cases  that  com- 
pounds of  the  type  NabcdX  can  give  rise  to  optical  activity  due  to  tho 
a.'jymmetric  nitrogen  atom,  yet  there  is  no  well  established  case  of 
activity  when  the  nitrogen  atom  forms  part  of  a  ring.  It  was  stated 
previously  {Traiifi.,  1903,  83,  1405)  that  substituted  pyridinium  com- 
pounds^, quinolinium  compounds,  and  tetrahydroquinolinium  compounds 

of  the  type  L      Jl     Jy{    are  all  devoid  of  a  plane  of  symmetry  and 

should  be  capable  of  giving  rise  to  optical  activity.     Several  compounds 
were  then  examined,  but  no  evidence  of  activity  was  obtained. 

The  following  fourteen  compounds  have  now  been  examined  : 
l-methyl-a-picolinium-rf-camphorsulphonate  and  J-bromocaniphorsul- 
phonate,  methyl-  and  bonzyl-quinoliniura-f^camphorsulph(>nat^'s- 
meth}  lkairoliDinm-l-acetate-(/-cnmphorsulphonate  and  (^bromocam- 
phorsulphonate,  l-methyl-l-ethyltetrahydroquinolinium-t/camphorsul- 
phonate  and  t/bromocamphoisulphonate,  l-benzyl-l-ot)iyltotrahydro- 
quinolinium-rZ-camphorsulphonato,  bonz)'lkairolinium-(^cnmpho^sul- 
pbonaU*,  (/-bromocamphorsulpiionatoand  tartrate,  n-propylkairoliuium- 
J-hromocamphorsulphonatn,  all} Ikairolinium-t/bromocamphorHulphon- 
ato.  In  the  caHo  of  tho  lant  mentioned  compouiid  only  was  thoro  oonclu- 
■ive  evidence  of  the  exiHtence  of  optical  activity,  the  ^base  d-&cid  salt 
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was  the  less  soluble  and  had  [M]„=198°,  and  the  fZ-base  c^aoid  had 
[M]jj=343°.  The  iodide  was  recovtred  in  small  quantity  only,  but 
was  decidedly  active. 


201.  "  The  action  of  phosphorus  pentachloride  on  hydroxy trimethyl- 
succinic  ester.  1  :  2-Dimethylc?/f/opropane-l  :  2  dicarboxylic 
acid  (1 : 2-dimethyltrimethylene  1 : 2-dicarboxylic  acid)."  By 
Herbert  Henstock  and  Bertha  E.  WooUey. 

The  authors  have  examined  the  chief  chemical  and  physical  properties 
of  1  :  2-dimethylc?/cZopropane-l  :  2  dicarboxylic  acid  (1  :  2-dimtthyltri- 
methylene-1  :  2-dicarboxylic  acid),  the  optical  properties  of  its  diethyl 
ester  having  been  investigated  for  them  by  the  late  Sir  William  Perkin. 
The  object  of  the  work  was  to  determine  whether  this  constitution, 
which  was  assigned  to  the  acid  by  Paolini  {Gazzetta,  1900,  30,  ii,  497), 
is  the  correct  one,  since,  if  its  saturated  cyclic  character  were  proved, 
an  important  difference  is  indicated  in  the  behaviour  of  two  so  nearly 
allied  substances  as  bromotriraethylsuccinic  anhydride  (which  yields 
methylenedimethylsuccij  ic  acid)  and  chlorotrimethylsuccinic  ester  when 
the  hydrogen  haloid  is  lemoved  from  the  molecule.  The  authors*  work 
confirms  that  of  Paolini. 

On  the  elimination  of  the  hydrogen  haloid  from  chlorotrimethyl- 
succiiiic  ester,  1  : 2-dimethylcyc/opropane-l  :  2-dicarboxylic  acid  'a 
formed. 


202.  "The  condensation  of  acetaldehyde  and  its  relation  to  the 
biochemical  synthesis  of  fatty  acids."     By  Henry  Stanley  Raper. 

It  has  been  suggested  that  the  formation  of  fatty  acids,  in  animals, 
from  carbohydrates  depend.s,  firstly,  on  a  break-down  of  the  carbo- 
hydrate to  yield,  amongst  other  products,  acetaldehyde,  and,  secondly, 
on  the  condensation  of  the  acetaldehyde  leading  to  the  formation  of 
the  higher  fatty  acids.  The  object  of  this  investigation  was  to  deter- 
mine whether  acetaldehyde  on  condensation  yields  the  straight-chain 
compounds  which  would  be  necessary  for  the  production  of  the  hight  r 
fatty  acids,  as  previous  observations  on  the  condensation  of  aldehydes 
point  to  the  formation  of  compounds  with  branched-chains. 

This  objection  to  the  above  hypothesis  has  been  partly  removed,  for 
it  has  been  found  that  /3-hydroxybutyraldehyde,  the  first  product  of 
the  condensation  of  acetaldehyde,  on  further  condensation  yields  an 
aldehyde  containing  eight  carbon  atoms  united  in  a  straight-chain. 
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203.  "  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  X.  Effect  of  the  configuration  and  degree 
of  saturation  of  the  solvent."  By  Thomas  Stewart  Patterson, 
Andrew  Henderson,  and  Frank  Walter  Fairlie. 

Solutions  of  ethyl  tartrate  in  ethyl  fumarate,  ethyl  maleate,  and 
ethyl  succinate  were  examined  as  regards  rotation.  Fumaric  and 
maleic  esters  were  found  to  have  much  the  same  effect,  which  is 
greater  than  the  effect  of  succinic  ester.  The  results  were  discussed 
from  the  point  of  view  of  combination  of  solute  and  solvent. 


204.  "Para-toluidine  monohydrate."     By  James  Walker  and 
Heather  Henderson   Beveridge. 

^}-Toluidine  crystallises  from  water  aiid  from  aqueous  alcohol  as  a 
monohydrate  which  melts  at  about  41  "5°,  the  melting  point  of  the 
anhydrous  base  being  43'5°.  The  monohydrate  effloresces  in  the  air, 
but,  on  the  other  hand,  the  anhydrous  base  absorbs  water  from  air 
saturated  with  moisture,  and  is  converted  into  the  monohydrate.  In 
contact  with  liquid  water,  the  anhydrous  base  is  converted  into  the 
monohydrate  at  all  temperatures  up  to  the  melting  point  of  the  latter. 
The  pressure  of  water  vapour  over  the  monohydrate  at  the  ordinary 
temperature  is  somewhat  more  than  half  that  of  liquid  water. 


205.  "  Hydrates  of  some  quaternary  bases." 
By  David  Cowan  Crichton. 

Solutions  of  tetraethylammonium  hydroxide,  tetrapropylammonium 
liydroxide,  and  trimethylaulphine  hydroxide  were  prepared  from  the 
corresponding  chlorides  by  means  of  potassium  hydroxide  (compare 
Walktr  and  Johnston,   Trans.,  1905,  87,  955). 

A  telrahydrate  and  a  he.mhydrute  of  tetraethylammonium  hydroxide 
were  described.  When  the  totrahydrato  is  made  to  lose  water  at  the 
ordinary  temperature,  the  base  decomposes  with  formation  of  triethyl- 
aniin(>,  etliylene,  and  water. 

A  fieptahi/drute  of  tetrapropylammonium  hydroxide  was  separated 
by  cooling  the  aqueous  solution  in  a  freezing  mixture.  This  hydrate 
molts  when  raited  to  the  ordinary  temperature. 

Atlenn)lH  to  prepare  a  cry.stallinu  hydrate  of  trimethylsulphine 
hydroxide  were  unsuccessful. 
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206.  "  Two  volumetric  methods  for  the  determination  of  chromium." 
By  Arnold  William  Gregory  and  James  McCallum. 

The  authors  have  modified  the  persulphate  method  for  the  esti- 
mation of  chroiniurn  in  iron  and  steel,  with  the  object  of  obtaining 
accurate  results  in  a  minimum  time. 

In  the  presence  of  manganese,  the  permanganic  acid,  formed 
simultaneously  with  the  chromic  acid,  is  reduced,  either  by  the 
addition  of  a  little  ammonium  chloride  or  by  means  of  hydrogen 
peroxide. 

The  chromic  acid  formed  is  titrated  with  ferrous  sulphate  solution 
of  known  strength, 

A  method  of  oxidising  the  chromium  with  sodium  bismuthate 
was  also  described.     It  is  found  to  give  very  satisfactory  results. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Beadle,  Clayton.  Chapters  on  papermaking.  Vol.  II.  Comprising 
answers  to  questions  on  papermaking  set  by  the  examiners  to  the  City 
and  Guilds  of  London  Institute.  Vol.  III.  Comprising  a  short 
practical  treatise  in  which  boiling,  bleaching,  loading,  colouring,  and 
similar  questions  are  discussed.  Vol.  IV.  Containing  discussions 
upon  water  supplies  and  the  management  of  the  paper  machine  and  its 
influence  upon  the  qualities  of  papers.  pp.  vii  +  174,  viii  +  134, 
vii  +  156.      London  1906—1907.     {Reed.   17/10/7.) 

From  the  Author. 

Curtius,  Theodoi'.  Festschrift  Theodor  Curtius  zum  25  jahrigen 
Doktor-Jubilaum  gewidmet.  Arbeiten  aus  dem  Chemischen  Institut 
der  Universitat  Heidelberg  von  G.  Bredig,  A.  Darapsky,  A'.  Ebler, 
H.  Franzen,  P.  Jannasch,  A.  Klages,  E.  Knoevenagel,  E.  Mohr, 
R.  StoUe.  pp.  xc-l-245.  [pp.  1 — 245  reprinted  from  Verhandl.  d. 
Naturhist.-Med.  Vereins.  N.F.  1907,  9.]  Heidelberg  1907.  {R«cd. 
31/7/7.)  From  Geheimrat  Professor  Dr.  Theodor  Curtius. 

Dibdin,  W.  J.  Recent  improvements  in  methods  for  the  biological 
purification  of  sewage.  2nd  edition,  pp.  68.  ill.  London  1907. 
{Reed.  18/7/7.)  From  the  Author. 

Fischer,  Emil.  Untersuchungen  in  der  Puringruppe  (1882 — 1906). 
pp.  viii  +  608.     Berlin  1907.     {Reed.  30/9/7.)  From  the  Author. 
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RESEARCH  FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in 
December  next.  Applications  for  Grants,  to  be  made  on  forms  which 
can  be  obtained  from  the  Assistant  Secretary,  must  be  received  on,  or 
before,  Monday,  December  9th,  1907. 

Those  Fellows  who  received  grants  in  December,  1906,  or  whose 
grants  allotted  in  December  of  previous  years  have  not  been  closed, 
are  reminded  that  reports  must  be  in  the  bauds  of  the  Hon.  Secretaries 
not  later  than  Monday,  Decembe    2nd,  next. 


At  the  next  Ordinary  Meeting  on  Thursday,  November  7th,  1907, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  Gaseous  nitrogen  trioxide."     By  H.  B.  Baker  and  Mrs.  M.  Baker. 

"  The  atomic  weight  of  tellurium."  By  H.  B.  Baker  and  A.  H. 
Bennett. 

"  The  isomerism  of  the  double  sulphites  of  sodium  and  potassium." 
By  M.  H.  Godby. 

"  Studies  in  the  camphane  series.  Part  XXIV.  Camphoryldithio- 
carbamic  acid  and  camphorylthiocarbimide."  By  M.  0.  Forster  and 
T.  Jackson. 

"The  vapour  pressures  of  triethylamiue,  of  2:4:6-trimethylpyridine, 
and  their  mixtures  with  water."     By  R.  T.  Lattey. 

"Liquid  triethylamine."     By  R.  T.  Lattey. 

"  The  action  of  hydrogen  sulphide  on  solutions  of  sodium  hypo- 
sulphite."    By  F.  S.  Sinnatt. 

"  The  alkyl  compounds  of  gold.  Diethylauric  bromide.  Preliminary 
note."     By  W.  J.  Pope  and  0.  S.  Gibson. 

"Note  on  the  constitution  of  homoeriodictyol."  By  F.  B.  Power 
and  F.  Tutin. 

"The  interaction  of  methylene  chloride  and  the  sodium  derivative 
of  ethyl  malonate."     By  F.  Tutin. 

"  Preparation  of  aliphatic  uitro-compounds  by  the  interaction  of  the 
alkyl  iodides  and  mercurous  nitrite."     By  P.  C.  Rky  and  P.  Neogi. 

"Some  mercury  derivatives  of  camphor."  By  J.  E.  Marsh  and 
R.  de  J.  F,  HtrutherH. 

"  Cotitribution  to  the  chemistry  of  the  terpenes.  11.  The  oxida- 
tion of  liraonone  with  chromyl  chloride."     By  G.  G.  Henderson. 

"The  syntheHis  of  acridines  and  phenonaphthacridines :  Tetra- 
and  ImxnniothyhicridinoH  :  Dimethylpheiionaphthacridines :  Dixylyl- 
methylenediamineH."     Uy  A.  Senior  and  A.  Compton. 
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Thursday,  November  7th,  1907,  at  8.30  p.m..  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  P.  C.  Austin,  C.  HoUins,  and  L.  G.  Killby  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Edward  de  Barry  Barnett,  40,Queensborough  Terrace,  Hyde  Park,  W. 
Frederic  William  Caton,  B.A.,  B.Sc,  6,  King  Street,  Snow  Hill,  E.C- 
George  Hugh  Crisp,  B.A.,  62,  Gainsboro'  Road,  Crewe. 
Claude  Scott  Fawcitt,  Darlington,  England  ;  and  Shimoga  S.M.Ry., 
India. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*207.  "Gaseous  nitrogen  trioxide."     By   Herbert  Brereton  Baker 
and  Muriel  Baker. 

The  authors  have  found  that  liquid  nitrogen  trioxide  can  be  con- 
verted into  the  gaseous  state  if  it  is  dried  completely.  Seventeen 
determinations  of  the  density  of  the  gas  have  been  made  by  Victor 
Meyer's  method  in   very  dry  nitrogen.     Several    different    prepara- 
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tions  were  used  and  the  densities  varied  from  38  to  62.  The 
density  corresponding  to  the  formula  NgOg  is  38,  and  it  is  concluded 
that  there  is  partial  polymerisation  to  the  double  molecule  N^Og. 
The  analysis  of  the  substance  gave  63'12  per  cent,  of  oxygen  (mean 
of  5  experiments),  the  calculated  value  for  the  trioxide  being  63"09. 
Determinations  of  the  molecular  weight  by  the  cryoscopic  method  in 
dried  benzene  gave  83  and  83-2  for  one  sample  and  95  for  another. 
The  liquid  is  green  at  the  ordinary  temperature,  but  becomes  blue 
below  -  2°.  It  does  not  solidify  at  -  80",  but  in  liquid  air  it  solidifies 
to  a  mass  of  very  dark  blue  crystals. 

Discussion. 

Dr.  Yeley  asked  if  the  authors  had  examined  the  effect  of  sunlight 
on  nitrogen  trioxide,  as  it  appeared  possible  that  the  variations  in  com- 
position and  density  of  the  several  samples  examined  might  be  due  to 
this  cause. 

The  observation  of  the  authors  that  nitrogen  trioxide  does  not 
dissolve  in  water  to  form  nitrous  acid,  as  such,  seemed  of  especial 
interest ;  although  this  acid  was  frequently  represented  as  a  reagent 
in  chemical  change,  yet  those  who  had  worked  on  the  subject  had 
begun  to  realise  that  nitrous  acid  was  possibly  no  better  than  a 
convenient  fiction. 

Dr.  Divers  called  attention  to  the  fact  that,  two  years  ago,  .Raschig 
{Zeitsch.  angew.  Ghem.,  1905,  18,  1281),  and  R&y  and  Gafiguli  {Proc, 
1905,  21,  280),  showed,  independently,  that  nitric  oxide  distinctly 
forms  nitrogen  trioxide  with  oxygen  before  it  goes  on  to  produce 
nitric  peroxide,  and  thus  furnished  chemical  evidence,  for  the  first 
time,  of  the  existence  of  nitrous  anhydride,  N20g,  in  the  gaseous 
state. 

Dr.  Bakek,  in  reply,  stated  that  sunlight  had  not  been  observed  to 
exert  any  effect  on  nitrogen  trioxide. 


♦208.  "The   atomic  weight  of  tellurium."     By   Herbert    Brereton 
Baker  and  Alexander  Hutcheon  Bennett. 

The  investif^ation  of  tellurium  and  the  possibility  of  its  containing 
another  element  has  been  the  subject  of  study  for  the  last  thirteen 
yeani.  The  following  methods  were  used  in  attempting  to  split  up 
the  element.  (1)  Fractional  crystallisation  of  telluric  acid  prepared 
by  two  distinct  processes.  (2)  Solution  of  baritim  tellurate  in  water. 
(3)  Fraotioual  distillation  of  (a)  tellurium,  (6)  tellurium  tetrachloride, 


241 

and  (c)  tellurium  dioxide.  (4)  Conversion  of  tellurium  into  the 
hydride.  (5)  Fractional  electrolysis  of  tellurium  tetrachloride  and 
tetrabromide.  (6)  Fractional  precipitation  of  tellurium  tetrachloride 
by  water. 

In  none  of  these  processes  was  any  difference  found  in  the  various 
fractions.  Two  methods  were  described  for  finding  the  equivalent  of 
the  element.  The  first,  which  depends  on  the  reduction  of  the  dioxide 
to  the  element  by  means  of  sulphur,  gave  12760  as  the  atomic  weight 
{mean  of  25  determinations),  and  the  second,  depending  on  the 
conversion  of  the  element  into  the  tetrabromide,' gave  127  61  (mean 
of  18  determinations). 

DlSCUSSIOK. 

The  President  remarked  that  no  research  is  final,  but  this  one  must 
go  a  long  way  to  settle  the  question  of  the  homogeneity  of  tellurium. 

Dr.  Percy  Williams,  many  years  ago,  carried  out  at  University 
College  some  experiments  on  the  subject.  Tellurium,  puri6ed  by  crys- 
tallisation of  its  double  bromide  with  potassium,  gave,  on  reducing  its 
oxide  with  hydrogen  and  absorbing  volatilised  metal  with  silver  foil, 
the  number  1276  for  the  atomic  weight.  The  double  bromide,  owing 
to  the  crystals  retaining  mother-liquor,  was  not  adapted  for  an  atomic 
weight  determination. 


'"209.  "The   isomerism  of  the    double    sulphites    of    sodium    and 
potassium."     By  Michael  Harry  Godby. 

By  neutralising  potassium  hydrogen  sulphite  with  sodium  hydroxide 
and  sodium  hydrogen  sulphite  with  potassium  hydroxide,  two  solutions 
are  produced  from  which  opaque,  greasy  crystals  are  obtained  with 
some  difficulty.  They  are  of  somewhat  variable  composition  as  regards 
water  of  crystallisation,  and  contain  the  metals  in  unequal  atomic 
proportions,  generally  about  60  atoms  of  sodium  to  40  of  potassium. 

These  crystals,  when  heated  with  ethyl  iodide  to  130 — 140°  in 
a  sealed  tube,  yield  a  salt  which  can  be  crystallised  from  boiling 
alcohol  and  contains  ethyl,  sodium,  potassium,  iodine,  and  SOg.  In 
each  case,  there  are  present  about  76  atoms  of  f>otassium  for  every 
24  of  sodium. 

An  attempt  was  made  to  prepare  the  double  sulphites  from  the  two 
solutions  by  precipitating  with  alcohol,  as  recommended  by  Kohrig. 
Fine  powdery,  white  crystals  were  obtained  having  almost  exactly  the 
composition  required  for  KNaSOg. 
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These  crystals,  when  heated  with  ethyl  iodide  as  before  and  the 
product  extracted  with  boiling  alcohol,  gave  a  white,  finely-crystalline 
salt,  which  was  recrystallised  from  boiling  alcohol.  This  salt,  whether 
obtained  from  the  solution  made  originally  by  neutralising  potassium 
hydrogen  sulphite  with  sodium  hydroxide  or  by  neutralising  sodium 
hydrogen  sulphite  with  potassium  hydroxide,  contained  sodium,  potass- 
ium, ethyl,  SO3,  and  iodine  in  the  same  proportions,  and  approximated 
fairly  closely  to  the  salt  prepared  by  Schwicker  {Ber.,  1889,  22,  1728) 
to  which  he  ascribes  the  formula  4(KEtS0g)NaI,  but  contained  28 
atoms  of  sodium  to  72  of  potassium,  instead  of  20  to  80  respectively. 

There  is  no  evidence  for  the  existence  of  two  isomeric  salts, 
KO'SOjjNa  and  NaO-SOgK. 


*210.  "Studies  in  the  camphane  series.  Part  XXIV.  Camphoryl- 
dithiocarbamic  acid  and  camphorylthiocarbimide."  By  Martin 
Onslow  Forster  and  Thomas  Jackson. 

Camplioryldithiocarbamic    acid,    ^g"  14  \nrk  '    prepared 

from  aminocamphor  and  carbon  disulphide,  is  much  more  stable  than 
compounds  of  this  class  which  have  been  hitherto  described,  and  does 
not  decompose  below  its  melting  point,  128°.  The  methyl  ester, 
CjjHjgONSj,  melts  at  147°,  and  is  resolved  into  camphorylthio- 
carbimide and  methyl  mercaptan  at  170°;  the  benzoyl  dex'ivative, 
CigHjiOgNSg,  crystallises  from  petroleum  in  colourless,  silky  needles 
melting  at  105°.  Nitrous  acid  oxidises  the  dithiocarbamic  acid  to  the 
thiocarbimide  and  sulphur,  but  if  amyl  nitrite  is  added  to  an  ethereal 
solution  of  the  acid  an  intermediate  compound,  CuH^jONS^,  is  pro- 
duced, which  melts  at  110°,  and  breaks  up  readily  into  sulphur  and 
the  mustard  oil. 

CH'NICIS 
Camphorylthiocarbimide,  CgHj^^^I         *    *  ,  obtainable  in  a  variety 

of  ways  from  the  dithiocarbamic  acid,  molts  at  106  5°,  and  combines 
readily  with  bases,  but  less  freely  with  alcohols ;  camphorylthio 
carbamide,  CjjHjgONjS,  arising  from  it  by  the  action  of  dry  ammonia, 
meltH  at  180°,  and  dicamphorylthiocarbamide,  C.^iHj^OjjN.^S,  obtained 
by  prolonged  treatment  with  water,  melts  at  176°.  Camphorylpfienyl- 
thioMtmioa/rbazide,  Cj^HjgONgS,  occurs  in  two  modifications,  melting  at 
18.'i°  and  163°  respectively;  these  are  distinguishable  by  a  variety  of 
colour  reactions,  and  by  the  readiness  with  wliich  the  less  fusible  form 
passes  into  the  anhydride,  Cj^^UjiNgS,  which  melts  at  235°. 
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Discussion. 

Mr.  W.  C.  Reynolds  observed  that  supersaturated  solutions  of  the 
alkaloid  hyoscyamine  in  some  solvents,  such  as  water  and  wet  ether, 
behaved  in  a  similar  manner  to  the  case  described  by  Dr.  Forster. 

Mr.  A.  C.  Chapman  remarked  that  the  glucoside  apiin  was  another 
substance  in  which  a  remarkable  relationship  existed  between  the  jelly 
and  the  crystalline  forms. 

The  President  suggested  the  analogy  between  the  phenomena  men- 
tioned by  Dr.  Forster  and  other  gentlemen  and  superfusion.  Alcohol, 
when  cooled,  solidifies  to  a  glass ;  on  standing  for  a  couple  of  days, 
crystallisation  sets  in,  as  indeed  it  does  in  the  long  run  with  ordinary 
glass.  In  the  instances  adduced  by  Dr.  Forster,  no  doubt  surface 
tension  phenomena  are  concerned. 


*211.  "The  vapour  pressures  of  triethylamine,  of  2  : 4  : 6  trimethyl- 
pyridine,  and  of  their  mixtures  with  water."  By  Robert  Tabor 
Lattey. 

A  study  of  the  total  pressure  curves  for  these  mixtures  shows  that 
they  conform  to  the  type  predicted  by  theory.  The  partial  pressure 
curves  can  be  calculated  by  a  form  of  the  Duhem-Margules  equation. 
In  both  cases  the  curves  show  a  maximum  where  the  compositions  of 
vapour  and  liquid  are  identical.  At  temperatures  where  the 
miscibilities  of  the  components  are  limited  there  are  indications  of  a 
second  maximum  inside  the  "  unreal  "  parts  of  the  curves. 


*212.  "Liquid  triethylamine."     By  Robert  Tabor  Lattey. 

A  comparison  of  the  vapour  pressures  and  critical  constants  of 
triethylamine  and  other  liquids  leads  to  the  belief  that  the  amine  is  a 
unimolecular  liquid.  This  is  confirmed  by  a  determination  of  the 
temperature -coefficient  of  the  molecular  surface  energy. 


*213.  "  Note  on  the  constitution  of  homoeriodictyol." 
By  Frederick  Belding  Power  and  Frank  Tutin. 

At  the  meeting  of  the  American  Pharmaceutical  Association  held 
in  September,  1906,  a  paper  was  communicated  by  the  authors  entitled 
"Chemical  Examination  of  Eriodictyon"  (/'roc.  Amer.  Pharm.  Assoc, 
1906,  54,  352;  Abstr.,  1906,  ii,  885).  In  this  communication,  we 
described  the  isolation  and  properties  of  three  new  crystalline  sub- 
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stances,  one  of  which  possessed  the  formula  C^gHj^Og,  an*d  was 
designated  homoeriodictyol.  Early  in  the  following  year,  G.  Mossier 
{Annalen,  1907,  351,  233)  described  the  results  of  an  examination 
of  the  same  drug.  Mossier  had  also  isolated  from  Eriodictyon  leaves 
the  substance  possessing  the  formula  C^gH-^^Og,  but  proposed  to  name 
it  "  eriodictyonon." 

At  the  time  of  the  appearance  of  the  latter  paper,  we  were  engaged 
in  further  work  on  homoeriodictyol,  the  results  of  which  (IVans.,  1907, 
91,  889)  led  us  to  assign  to  this  substance  the  following  constitutional 
formula  : 

OH 


HO/        ^-CHICH-CO'/  ^OH. 

CHj-O"  0H~ 

We  have  recently  been  favoured  by  Dr.  Mossier  with  a  reprint  of  a 
paper  communicated  by  him  to  the  Academy  of  Sciences  in  Vienna 
(Sitzungsber.  K.  Akad.  Wise.  Wien.,  1907,  116,  ii,  June,  1907)  at  a 
time  when  he  was  unaware  of  our  second  investigation.  In  this  most 
recent  paper,  he  sets  forth  the  conclusion  that  homoeriodictyol 
(*'  eriodictyonon  ")  is  represented  by  one  of  the  following  formulae  : 


HO,^^, C(0H)-/~\0H 


V0(     ^, C(0 


CH2 

CH3-o!^^l^^6(OH).<;J>OH. 
CH, 

lb  is  stated  by  Mossier  that  the  action  of  alkalis  on  homoeriodictyol 
results  only  in  the  formation  of  a  red  resin,  but  this  is  not  the  case,  as 
it  was  shown  in  our  second  communication  that  the  product  of  this 
action,  although  highly  coloured  and  containing  a  considerable  amount 
of  tarry  matter,  consists  to  a  large  extent  of  a  mixture  of  phloro- 
glucinol  and  ferulic  acid.  It  follows  from  this  that  neither  of  the 
above  formulae  proposed  by  Mossier  can  correctly  represent  the  con- 
stitution of  homoeriodictyol,  as  substances  possessing  such  configura- 
tions could  not  possibly  give  rise  to  phlorogluciuol.  On  the  other 
hand,  a  ready  explanation  of  the  formation  of  all  the  substances 
obtained  from  homoeriodictyol  by  Mossier  is  afforded  by  assigning 
to  this  compound  the  constitution  which  we  have  proposed. 

Although  the  observation,  rocordod  by  Mossier,  that  the  action  of 
bromine  on  homoeriodictyol  is  one  of  substitution,  and  not  of  addition, 
might  be  taken  as  evidence  in  support  of  the  conclusion  that  the  latter 
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substance  was  saturated,  it  cannot  be  considered  as  proof  that  an 
ethylenic  linking  is  not  present. 

The  statement  made  by  Mossier  that  homoeriodictyol  possesses 
optical  activity,  is  in  direct  conflict  with  our  views  regarding  the 
constitution  of  this  substance,  as  the  formula  we  have  proposed 
contains  no  asymmetric  carbon  atom.  We  had  previously  examined 
tetra-acetyl homoeriodictyol  polarimetrically,  but  without  being  able  to 
detect  any  optical  activity,  and  have  now  repeated  this  experiment 
with  the  same  result,  Homoeriodictyol,  also,  has  now  been  examined 
in  this  direction,  and  we  can  definitely  state  that  our  material  is 
optically  inactive.  So  far  as  we  are  aware,  therefore,  no  facta  have 
yet  been  recorded  which  are  not  in  harmony  with  the  formula  we 
have  assigned  to  homoeriodictyol. 


214.  "  The  alkyl  compounds  of  gold.  Diethylauric  bromide." 
(Preliminary  note.)  By  William  Jackson  Pope  and  Chariot 
Stanley  Gibson. 

Auric  bromide  reacts  vigorously  with  magnesium  ethyl  bromide 
in  ethereal  solution,  and  from  the  product  diethylauric  bromide, 
(C2H5)2AuBr,  has  been  separated ;  this  is  the  first  alkyl  gold 
compound  to  be  described. 

Diethylauric  bromide  dissolves  in  the  ordinary  organic  solvents,  but 
is  insoluble  in  water.  It  crystallises  in  long,  colourless  needles  which 
melt  at  58°  with  slight  decomposition  ;  on  rapid  heating,  it  decom- 
poses explosively  at  about  70°.  The  compound  has  an  odour  resembling 
that  of  bromocamphor,  and  volatilises  on  warming  in  a  vacuum.  It 
is  much  more  readily  acted  on  by  reagents  than  is  the  recently 
discovered  trimethylplatinic  iodide,  (CH3)3PtI ;  thus  the  former  yields 
crystalline  products  on  treatmentwith  ammonia  and  nitric  acid,  whilst 
the  latter  is  unaffected  by  those  reagents. 

The  study  of  the  alkyl  compounds  of  the  metals  of  groups  I  and 
VIII  of  the  periodic  classification  is  being  continued. 


215.  "  The  interaction  of  methylene  chloride  [and  ^the  sodinm 
derivative  of  ethyl  malonate."  (A  correction.)  By  Frank 
Tntin.^ 

In  a  paper  beariog  the  above  title  (Trans.,  1907,  91,  1141),  three 
crystalline  substances  were  described  as  by-products  of  the  reaction 
which  takes  place  when  methylene  chloride  is  heated  with  the  sodium 
derivative  of  ethyl  malonate.     It  has  now  been  ascertained  that  one  of 
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these  substances,  described  as  "  the  yellow  sodium  salt,"  is  the  sodium 
derivative  of  "  ethyl  dicarboxyglutaconate,"  and  had  been  formed 
from  chloroform  which  was  present  as  an  impurity  in  the  methylene 
chloride.  The  acid  obtained  by  the  hydrolysis  of  this  sodium  compound, 
and  to  which  the  formula  CjoH^gOg  was  assigned,  must,  therefore,  have 
been  glutaconic  acid,  CjHgO^. 


216.  " Preparation  of  aliphatic  nitrocompounds  by  the  interaction 
of  the  alkyl  iodides  and  mercurous  nitrite."  By  Prafulla 
Chandra  Kay  and  Fanchanan  Neogi. 

By  the  interaction  of  mercurous  nitrite  and  the  alkyl  iodides, 
namely,  methyl,  ethyl,  isopropyl,  and  T«oamyl  iodides,  the  corresponding 
nitro-compounds  and  the  esters  are  formed.  In  this  respect,  mercurous 
nitrite  behaves  exactly  like  silver  nitrite.  The  yields  obtained  were 
as  follows  :  [(a)  =  with  silver  nitrite,  (6)  =  with  mercurous  nitrite]. 
Methyl  iodide  (28  grams)  gave  (o)  methyl  nitrite,  3"6  grams,  and 
nitromethane,  4*0  grams,  (b)  2"1  grams  aud  2*6  grams  respectively. 
Ethyl  iodide  (60  grams)  gave  (a)  ethyl  nitrite,  12-8  grams,  and  nitro- 
ethane,  12*1  grams,  (6)  8-8  grams  and  9'2  grams  respectively. 
MoPropyl  iodide  (34  grams)  gave  (a)  isopropyl  nitrite,  8*0  grams,  and 
nitroMopropane,  6*3  grams,  (b)  41  grams  and  3*8  grams  respectively. 

MoAmyl  iodide  (76  grams)  gave  (a)  woamyl  nitrite,  3'2  grams,  and 
nitrowopentane,  12 '4  grams,  (b)  3*2  grams  and  7 "8  grams  respectively. 


217.  "  Some  mercury  derivatives  of   camphor."     By  James  Ernest 
Marsh  and  Aobert  de  Jersey  Fleming  Struthers. 

When  camphor  is  heated  with  an  alkaline  solution  of  mercuric 
iodide,  mercury  derivatives  of  camphor  are  formed.  By  treat- 
ment with  glacial  acetic  acid,  camphor  dimer curt-iodide,  CjQHj^O,Hg2l2, 
is  precipitated.  The  filtrate,  when  diluted  with  water,  gives 
with  potahsium  iodide,  or,  better,  with  a  solution  of  mercuric 
iodide  in  potassium  iodide,  an  orange  precipitate  of  the  double  salt, 
CjQU,50,HgI  +  HgIj  This,  on  treatment  with  potassium  iodide  in 
neutral  Kolution,  gives  cam/^Aor  7»wrcurt-u)rftd«,  CjoHjf,0,Hgl,  which  is 
pale  yellow.  The  above-mentioned  acetic  acid  solution  also  gives  with 
potaHhium  chloride  and  bromide  white  precipitates  of  camphor  inercuri- 
ohloride,  (JjQll,jO,UgCI,  and  camphor  mercuribroinide,  C,oHjjj(),HgBr, 
rMpeotivoly,  which,  however,  liave  not  yet  been  obtained  quite  free 
from  iodide. 
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218.  "  Contributions   to    the  chemistry  of  the  terpenes.    Part  II. 
T  of  limonene  with  chromyl   chloride."     By 

George  Gerald  Henderson. 

When  a  dilute  solution  of  chromyl  chloride  in  carbon  disulphide  is 
slowly  added  to  a  similar  solution  of  limonene,  an  additive  product, 
CjQHjg,2Cr02Cl2,  is  precipitated.  This  compound  is  a  brown  powder, 
which  begins  to  decompose  in  moist  air,  and  at  once  reacts  with  water, 
yielding  a  solution  of  chromic  chloride,  some  resinous  matter,  and  a 
brown,  viscous  liquid  insoluble  in  water.  When  subjected  to  distillation 
in  steam,  the  brown  liquid  yields  a  further  quantity  of  resinous  matter 
and  a  clear  yellow  oil,  which  is  composed  of  an  aldehyde,  a  ketone,  and 
a  very  unstable  substance  containing  chlorine  as  well  as  oxygen.  The 
aldehyde,  CjoH^^O,  is  a  strongly  odorous,  oily  liquid,  b.  p.  221 — 222°/ 
755  mm.  It  yields  a  crystalline  «er/itcor6a«<m«,  m.  p.  166°.  It  is  un- 
saturated, and  on  exposure  to  air  it  is  converted  into  the  corresponding 
acid,  CjoHj^Og,  which  forms  small,  colourless  crystals,  m.  p.  172°.  The 
silver  salt  of  the  acid  crystallises  in  small,  white  prisms.  Boiling 
dilute  nitric  acid  converts  the  aldehyde  slowly  into  p-toluic  acid; 
this  is  also  the  chief  product  when  the  aldehyde  is  oxidised  with 
a  dilute  solution  of  potassium  permanganate.  The  ketone,  CgH^gO,  is  the 
chief  constituent  of  the  oxidation  product.  It  is  an  almost  colourless, 
oily  liquid  with  a  strong  odour,  b.  p.  112 — 113°/15  mm.  It  is  un- 
saturated. The  semicarbazone  of  the  ketone  crystallises  with  one  mole- 
cule of  methyl  alcohol  in  colourless  prisms  which  quickly  effloresce  in 
the  air.  After  heating  at  100°,  it  melts  at  205°.  When  heated  with 
ammonium  formate  in  a  sealed  tube,  the  ketone  is  converted  into  the 
formyl  derivative  of  an  amine,  from  which  the  free  amine,  CgH^g-NHg,  is 
obtained  by  hydrolysis  with  alcoholic  potash.  It  is  a  colourless,  oily 
liquid  with  a  disagreeable  odour  and  an  alkaline  reaction,  and  is  almost 
insoluble  in  water.  The  hydrochloride  and  the  sulphate  of  the  amine 
are  deliquescent  and  very  readily  soluble  in  water  or  alcohol ;  the 
platinickloride,  which  is  very  sparingly  soluble  in  water,  crystallises  in 
small,  brownish-yellow  needles.  The  chlorinated  oxidation  product  is 
so  unstable  that  it  could  not  be  isolated. 


219.  "  The  synthesis  of  aoridines  and  phenonaphthacridines :  tetra- 
and  hexa-methylacridiues  :  dimethylphenonaphthacridines :  di- 
xy lylmethylenediamines."  By  Alfred  Senior  and  Arthur 
Gomptou. 

By  the  interaction  of  methylene  dichloride  and  xylidines,  with  or 
without  xylenols,  two  methylenediamines  are  formed  which  by  mean^ 
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of  UUmanu's  method  of  substitution  (Ber.,  1903,  36,  1019)  give  rise 
to  two  corresponding  acridines.  One  of  the  latter  can  also  be  obtained 
by  heating  the  methylenediamine  to  a  higher  temperature,  whereas  the 
other  cannot.  This  is  explained  by  assuming  that,  when  the  jt?-position 
with  respect  to  the  amino-group  in  the  arylamine  is  not  substituted, 
the  methylenediamine  first  formed  is  changed  by  metastasis  to  a 
methylenebenzidine  (pjo-diaminodiaryl methane)  from  which  no  acridine 
can  result. 

When,  however,  the  />-position  Ls  occupied  by  an  alkyl  group, 
the  metastatic  action  produces  an  oo-diaminodiarylmethane  from 
which  an  acridine  is  easily  derived.  By  the  interaction  of  methylene 
dicliloride  and  mixtures  of  xylidines  and  naphthols,  corresponding 
dimethylphenonaphthacridines  are  obtained. 

The  folio  vviug  compounds  were  described.  Di-l  :  3  :  A:-xylyl'methyleiie- 
diamine  (compare  Senior  and  Goodwin,  Trans.,  1902,  81,  284). 
l:S:7:9-Tetramtthi/lacridine;  its  platinichloride,  aurichloride,  and 
picrale.  Di-1  :  4  :  b-xylylmethylenediamine  and  its  platinichloride. 
1:4:6  : 9-Tetramethylacridine  and  its  aurichloride.  1:3:4:6:7:9- 
Hexamethylacridine    (compare   Senier  and  Goodwin,  loc.  cit.).       Di-\\/- 

ctrniylmethylenediamine.         9  :  11  - Dimethylp/ieno-  L        -tiaphtlkacridine 

N-/8 
and    its    platinichloride.       9  :  ll-Dimethylpheno- L        -naphthacrtdine 

(compare Ullmann,  Chem.  Centr.,  1901,  ii,  568).     8  :  ll-JJimethi/lpfieno- 

\       -naphthacridine    and    its   jdatinichloride.       8  :  ll-Dimethylpheno- 

-Ii 


I 


-naphVuicridine  and  itsplatinvcldoride. 
iia 


220.  "  Chemical  examination   of  the  oroot  and  leaves  of  Morinda 
longiflora."     By  Marmaduke  fiarrowcliff  and  Frank  Tutin. 

The  root  and  leaves  of  Morinda  longijiora,  G.  Don,  a  West  African 
plant  known  as  "  Ojuologbo/'  aud  stated  to  possess  valuable  medicinal 
properties  {Joum.  Soc.  Arts.,  1905,  53,  1069),  have  been  chemically 
examined. 

'J'ho  ground  materials  were  extracted  with  hot  alcohol,  and  the 
resulting  extracts  separately  investigated.  No. alkaloid  was  present 
in  either  material. 

The  extract  yielded  by  the  root  gave  a  small  quantity  of  a 
hydroxyvietkoxyvietkylanthraquinom,  OjjHj.^0^  (m.  p.  290°),  aud  a 
■Qinll  amount  of  a  monoetbyl  ether  of  alizarin.  It  also  yielded,  in 
ftdditiun    to    roHinB   and    other   amorphous    products,    formic,    acetic, 
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butyric,  palmitic,  and  citric  acids,  a  phytosterol,  CjyH^gO  (m.  p.  130°), 
and  a  large  amount  of  a  sugar  which  gave  cJ-phenylglucosazone 
(m.  p.  215°). 

The  extract  of  "Ojuologbo"  leaves  gave,  in  addition  to  some  of  the 
substances  mentioned  above,  a  small  amount  of  the  hydrocarbon 
hentriacontane,  and  a  new,  crystalline  alcohol,  CggHgjOg'OH  (m.  p. 
278°;  [a]ij  +  65*9°),  designated  viorindanol.  Tuis  compound,  on 
treatment  with  sodium  ethoxide  and  methyl  iodide,  yields  methyl- 
morindanol,  C3gHgj03*OCH3  (m.  p.  116°). 

The  above-mentioned  hydroxymethoxymethylanthraquinone  yields, 
on  methylation,  1  :  ^-diinethoxy-2-inethylanthraquiuone  (m.  p.  181°),  and, 
on  heating  with  70  per  cent,  sulphuric  acid,  it  gives  1  :  3-dihydroxy-2- 
methylanthraquinone.  It  must  therefore  be  represented  by  one  of 
the  following  formulse  : 

CO    0-CH„  CO    OH 


CH, 

OH  ^* 

CO  CO 

On  heating  with  hydriodic  acid,  it  yields  a  dihydroxyviethylanthranol, 
0,,U,,0,  (m.  p.  235°). 

The  monomethyl  ether  of  alizarin  is  identical  with  the  compound  of 
this  nature  which  was  isolated  by  Perkin  and  Hummel  {Trans.,  1893, 
63,  1174)  from  "Chay  root." 

Neither  of  the  extracts  possessed  any  pronounced  physiological 
activity. 

221.  "  Ethyl  a-cyano-y-phenylacetoacetate." 
By  Arthur  Richard  Smith  and  Jocelyn  Field  Thorpe, 

Contrary  to  the  observation  of  Haller,  it  is  found  that  ethyl 
o-cyano-y-phenylacetoacetate,  CH2Ph*CO*CH(CN)C0.2Et,  is  a  well- 
defined,  crystalline  substance,  which  melts  at  25°,  and  distils  without 
decomposition  at  178°  (20  mm.).  The  compound  is  a  strong  acid, 
readily  decomposing  carbonates,  and  yielding  salts  which  can  be  re- 
crystallised  from  water  without  undergoing  dissociation.  The  alkali 
salts  are  not  acted  on  by  alkyl  iodides,  but  if  the  silver  salt  is  treated, 
in  dry  ether  solution  with  ethyl  iodide  a  mixture  of  ethyl  a-cyano-y- 
pfienyl-a-ethylacetoacetate,  CH2Ph*CO*CEt(CN)C02Et,  and  ethyl  a-cyano- 
/i-ethoxy-y-phenylcrotonate,  CH2Ph'C(0Et)!C(CN)C0jjEt,  is  produced. 
The  former  is  a  liquid  boiling  at  190 — 191°  (20  mm.),  and  the  latter  a 
solid  melting  at  66°.  Characteristic  derivatives  of  ethyl  a-cyano-y- 
phenylacetoacetate  and  of  the  two  forms  of  its  ethyl  derivative  were 
described. 
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222.  ''  Aromatic  amides  and  imides  of  camphoric    acid." 
By  William  Ord  Wootton. 

The  substance  obtained  by  the  action  of  nitrous  acid  on  camphoryl- 
phenylhydrazide    is    found  to  be    ^-nitrosocamphorylphenylhydrazide, 

C8Hj^<^p^O>N*N(NO)'CgH5,  m.  p.  157°,  and  not  a  nitro-compound 
as  stated  by  E.  M.  Chaplin  {Ber.,  1892,  25,  2565).  N-iVi7ro- 
camphorylphenylhyd/razide,  CgHj^<^p,^]>N'N(N02)'Cj;H5,  may  be  pre- 
pared by  the  action  of  nitric  acid  and  acetic  anhydride  on  camphoryl- 
phenylhydrazide,  and  forms  colourless  prisms  melting  and  decomposing 
at  115—116° 

Camphor yl-A:-hromophenylhydrazide,  CgHj^<!^p.^]>'N'NH'CgH^Br,  and 

catnphoryldibromophe7iylhydrazide  have  been  prepared,  together  with 
their  'N-nitroso-  and  N-wt7ro- derivatives.  It  is  found  in  each  case 
that  the  nitroso-derivatives  are  pale  yellow,  whilst  the  nitro-compounds 
are  colourless.  The  fact  that  the  latter  are  readily  reduced  with 
elimination  of  ammonia  indicates  that  the  nitro-group  is  not  attached 
to  the  benzene  nucleus. 

Camphoric  anhydride  combines  with  jo-bromoaniline  at  1 20°  to  form 
4-bromophenyl-a-camphoramic  acid,  COgtl'CgHj^'CO'NH'CgH^Br,  m.  p. 
207°.  Reduction  of  the  nt<ro-derivative  of  this  acid  yields  4:-bro7no- 
3-aminophenyl-a-ca7nphoramic    acid,    m.     p.     207°.     4:-Bromo-S-amino- 

phenylcamphorimide,  CgHj^<C[p/^v^N*CgH3Br*NHj,  has  also  been  ob- 
tained. These  two  amino-compounds  are  optically  active,  and  it  is  the 
author's  intention  to  utilise  them  and  certain  of  their  derivatives  in 
the  study  of  racemic  aldehydes. 

Camphoric  anhydride  and  aminoazobenzene  combine  to  form 
i-bemeneazophenyl-a-camphoramic  acid, 

COaH-CgHj^-CO-NH-CoH^-Ng-CflHj, 
m.  p.  223 — 224°.     On   reduction,  ^raminophenyl-a-camphoramic  acid  is 
obtained. 


223.  "  The  melting  point  of  f/phenylglucosazone."     By  Frank  Tutin. 

During  the  past  few  years  a  number  of  plants  have  been  submitted 
to  exhauHtive  investigation  in  the  Wellcome  Chemical  Research 
LaboratorieR,  and  in  all  cases  where  sugar  was  found  to  be  present  the 
omtoneB  wore  pre[)ar(9d.  In  a  number  of  instances  the  phonylosazone 
obtained  melted  at  u  t«ni}>erature  considerably  higher  than  that  at 
which  (£-phenylglucoHuzono  is  stated  to  fuse,  namely  205°.     Several  of 
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these  preparations  melted  at  or  above  2 1 5°  whilst  the  osazone  yielded 
by  the  sugar  contained  in  the  leaves  of  Gymnenia  aylveatre  (Power  and 
Tutin,  Pkarm.  J.,  1904,  73,  234)  fused  at  218—219°.  Analyses  of 
these  preparations  of  high  melting  point  showed  that  they  were  the 
osazones  of  hexoses,  and  as  the  only  compound  of  this  class  stated  to 
melt  above  206°  is  a-acrosazone  (m.  p,  217°),  it  was  at  first  thought 
that  they  must  be  identical  with  this  compound  and  were  derived  from 
inactive  sugars. 

It  was,  therefore,  deemed  of  importance  to  recrystallise  and  examine 
a  number  of  the  specimens  of  osazones  which  had  been  prepared  from 
plant  sugars  by  different  workers  in  these  laboratories.  With  this  end 
in  view  experiments  were  instituted  with  the  object  of  finding  a  better 
means  of  purifying  osazones  than  by  recrystallisation  from  alcohol,  and 
it  was  ascertained  that  the  use  of  pyridine  was  attended  with  excellent 
results.  The  osazone  was  dissolved  in  a  small  quantity  of  boiling 
pyridine,  hot  alcohol  and  subsequently  a  little  water  added,  when,  on 
allowing  the  mixture  to  cool,  the  osazone  separated  in  a  pure  condition. 
Specimens  of  osazones  prepared  from  plant  sugars  were  then 
recrystallised  in  this  manner,  with  the  results  shown  in  the  following 
table  : 

Original  melting  Melting  point  aft«r 

Source  of  sugar.  point  of  osazone.  recrystallisation. 

B7ucea  antidyaeiiterica  {{tmt)   205'  217* 

,,  (bark)   205  215—216 

Oymnema  sylvestre  (le&VKa)    218 — 219  217 

Aethusa  cynapium  {herb)  218  217 

Grindelia  camporum  (h»rh)   205—206  216 

ChailUtia  toxicaria  (fruit) 211—212  216 

Eriodicty(>nCalifornicum{\ii&\Qs)...  205  216 — 217 

Morinda  longijiora  (root)  . .  215  216 

Lippia  scaberrima  (\\Qv\>)    210  216 — 217 

Ipoinoea  purga  [ixxhrx)    217 — 218  217 — 218 

Olea  Europam  {h&xV) 216  217 

Micromeria  Vhamissonia  Qxtth) 205  217 

A  specimen  of  (/-phenylglucosazone  (from  dextrose)  melting  at  205° 
was  then  recrystallised  in  a  similar  manner,  after  which  it  melted  at 
217°.  Furthermore,  it  was  found  that  ti-phenylglucosazone,  when  pre- 
pared from  dextrose  by  the  aid  of  freshly  distilled  phenylhydrazine, 
and  avoiding  a  too  protracted  period  of  heating,  exhibited  an  initial 
melting  point  of  216°. 

It  is  evident,  therefore,  that  d-phenylglucosazone,  when  pure,  melts 
at  about  217°,  and  not  at  205°  as  stated  by  Fischer  {Ber.,  1884,  17, 
579). 

On  referring  to  the  original  papers  on  the  subject  it  will  be  found  that 
a-acrosazone  was  originally  obtained  melting  at  205°  (Fischer  and 
Tafel,  Ber.,  1887,  20,  1093),  and  that  it  was  only  after  careful  puri- 
fication that  it  exhibited  a  melting  point  of  217°  {ibid.,  p.  3389).     It  is 
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evidently  owing  to  the  fact  that  d-phenylglucosazone  was  not  sub- 
mitted to  an  equally  elaborate  process  of  purification  (loc.  cit.)  that  the 
correct  melting  point  of  this  substance  was  not  initially  observed. 


224.  "  The  interaction  of  cyanodihydrocarvone,  amyl  nitrite  and 
sodium  ethoxide.  Part  II.  The  constitution  of  the  products." 
By  Arthur  Lapworth  and  Elkan  Wechsler. 

The  compound  obtained  as  the  product  in  the  above  reaction  and 
referred  to  in  the  first  paper  (Trans.,  1907..  91,  978)  as  "  the  lactam  " 
(Z/),  has  the  constitution  : 

CH/^  ^CHg-CO-NH-C 0- 

The  derived  amino-acid  [A),  when  acted  on  by  acids,  is  converted  into 
the  "  lactonic  base  "  (B), 

CH3>,  ^"^CH -CO  C(NH2)0-^^' 
O I 

and  the  "  lactonic  acid," 

o 

successively. 

On  reduftion  with  ferrous  hydroxide  in  alkaline  solution,  the  latter 
yields  pure  cMiomoterpenoyl  methyl  ketone, 

CHg     ^       ^CH^-CHa'CO-CHg 


CHg^  ,  ^CHj-CO 


o u 

ammonia  and  cnrbonate. 

The  isomeric  "  lactonic  base"  (B'),  erroneously  nssijjned  [ajn  6'21,  is 
quite  inactive  and  on  reduction  yields  inactive  liomoterpenoyl  methyl 
ketone.  TniH  base  is  therefore  a  racemic  form  of  B.  The  isomeric 
lactam  {L'),  is  strongly  active,  but  also  yields  the  inactive  keto-lactone 
on  reduction. 
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ADDITIONS   TO  THE   LIBRARY. 

I.  Donations. 

Hazen,  Allen.  Clean  water  and  how  to  get  it.  pp.  x  +  178.  ill. 
New  York  [1907].     {Reed.  16/10/7.) 

From  the  Publishers :  Messrs.  John  Wiley  and  Sons. 

Luxmoore,  C.  M.  The  soils  of  Dorset.  A  report  on  their  mechanical 
and  chemical  composition  and  on  their  physical  properties,  pp.  36. 
1907.     (/?ecd.  14/10/7.)  From  the  Author. 

Martin,  Geoffrey.  Practical  chemistry  for  army  and  matriculation 
candidates,     pp.  viii+144.     ill.     London  1907.     (-ff^cd.  5/10/7.) 

From  the  Publishers  :  Messrs.  Crosby  Lockwood  and  Son. 

Muir,  M.  M.  Pattiton.  A  history  of  chemical  theories  and  laws, 
pp.  XX +  555.     New  York  1907.     {Reed.  Mlljl.) 

From  the  Publishers  :  Messrs.  John  Wiley  and  Sons. 

Nissenson,    H.    Die    Untersuchungsmethoden    des    Zinks     unter 
besouderer  Beiucksichtigung  der  technisch  wichtigen  Zinkerze.      (Die 
chemische   Analyse,    Vol.    II.)     pp.     140.      Stuttgart    1907.     {Rec 
31/7/7.)  From  the  Publisher  :  Ferdinand  Enke. 

Palmer,  John  Dahney.  Practical  test-book  of  chemistry, 
pp.   x  +  190.     New  York  1907.     {Reed.  16/9/7.) 

From  the  Publishers :  Messrs.  John  Wiley  and  Sons. 

Royal  Society  of  London.  Some  account  of  the  "  classified  papers  " 
in  the  archives.  With  an  index  of  authors.  Compile^l  by  A.  H. 
Church,     pp.  38.     Oxford  1907.     {Reed.  11/10/7.) 

From  Professor  A.  H.  Church,  F.R.S. 

Schmidt,  Julius.  Die  Anwendung  der  Hydrazine  in  der  analytischen 
Chemie.  (Die  chemische  Analyse,  Vol.  I.)  pp.  92.  Stuttgart  1907. 
(Reed.  31/7/7.)  From  the  Publisher  :  Ferdinand  Enke. 

Seidell,  Atherton.  Solubilities  of  inorganic  and  organic  substances. 
A  handbook  of  the  most  reliable  quantitative  solubility  determina- 
tions,    pp.  X 4-367.     New  York  and  London.     {Reed.  Zljljl.) 

From  the  Publishers  :  Messrs.  Crosby  Lockwood  and  Son. 

II.  By  Purchase. 

Archiv  fiir  experimentelle  Pathologic  und  Pharmakologie.  Edited 
by  H.  Naunyn  and  C.  Schmiedeberg.    Vol.  LVI,  <kc.    Leipzig  1907  -i-. 

Arrheuius,  Svante.  Theories  of  chemistry.  Being  lectures  delivered 
at  the  University  of  California,  in  Berkeley.  Edited  by  T.  Slater 
Price,     pp.  xii  +  212.     London  1907.     {Reed.  26/6/7.) 
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RESEARCH  FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in 
December  next.  Applications  for  Grants,  to  be  made  on  forms  which 
can  be  obtained  from  the  Assistant  Secretary,  must  be  received  on,  or 
before,  Monday,  December  9th,  1907. 

All  persons  who  received  grants  in  December,  1906,  or  in  December 
of  any  previous  year  whose  accounts  have  not  been  declared  closed  by 
the  Council,  are  reminded  that  reports  must  be  in  the  hands  of  the 
Hon.  Secretaries  not  later  than  Monday,  December  2nd,  next. 


At  the  next  Ordinary  Meeting  on  Thursday,  November  21st,  1907, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  The  interaction  of  metallic  sulphates  and  caustic  alkalis."  By 
S.  P.  U.  Pickering. 

"The  chemistry  of  Bordeaux  mixture."     By  S.  P.  U.  Pickering. 

*'  Aromatic  azoimides.  Part  III.  The  naphthylazoimides  and  their 
nitro-derivatives."     By  M.  O.  Forster  and  H.  E.  Fierz. 

"Studies  of  dynamic  isomerism.  Part  VII.  Note  on  the  action 
of  carbonyl  chloride  as  an  agent  for  arresting  isomeric  change."  By 
T.  M.  Lowry  and  E.  H.  Magson. 

"  Emulsions."     By  S.  P.  U.  Pickering. 

"  The  electi'ometric  measurement  of  the  hydrolysis  of  the  salts  of 
aniline,  ammonium,  aluminium,  chromium,  thallium,  zinc,  magnesium,, 
cerium,  thorium,  nickel,  and  cobalt."     By  H.  G.  Denhani. 
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K.C.B.,  F.K  a,  President,  in  the  Chair. 

The  President  announced  that  the  Society  has  received  a  portrait 
of  Faraday  and  Daniell  from  Professor  Meldohv,  and  a  silver  medal 
from  the  Societe  Chimique  de  France,  struck  in  commemoration  of  the 
recent  Jubilee  celebration. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

John  Arthur  Carpenter,  B.A.,  New  College,  Oxford. 
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Of  the  following  paperj*,  those  marked  *  were  read  : — 

*225.  "  Emulsions."     By  Spencer  Pickering. 

Paraflfin  oil,  when  churned  with  solutions  of  soap,  glue,  starch, 
albumin,  ikc,  forms  an  emulsion  which  rises,  like  cream,  to  the 
surface  of  the  excess  of  water,  and  contains  from  65  to  82  per  cent,  by 
volume  of  the  oil.  Close-packing  of  uniform  globules  would  give  an 
emulsion  containing  74  per  cent.  The  percentage  of  oil  can  be 
increased  to  99  per  cent.,  the  emulsion  then  being  practically  solid. 
Emulsitication  seems  to  depend  on  the  separation  from  the  liquid  of 
very  minute,  solid  particles  which  are  attracted  by,  and  surround,  the 
oil  globules,  thus  preventing  them  from  coalescing.  Any  precipitated 
substance  which  is  sufficiently  finely  divided  will  act  as  an  emulsifying 
agent,  but,  after  becoming  agglomerated  by  drying,  it  loses  this 
property.  The  basic  sulphates  of  iron  and  copper  are  conspicuously 
good  emulsitiers,  and,  when  they  are  used  instead  of  soap,  it  is  possible 
to  mix  with  the  emulsions  substances  which  could  not  be  added  if 
soap  had  been  used ;  for  example,  sodium  hydroxide.  Solids  which 
are  not  sufficiently  fine  grained  to  make  true  emulsions  with  oil,  will 
sometimes  made  quasi-emulsions,  in  which  the  oil  globules  are  merely 
entangled  with  the  solid  particles.  In  this  case,  dilution  with  water 
separates  the  oil  from  the  solid,  which  is  not  the  case  with  true 
emulsions. 

Discussion. 

Dr.  Lewkowitsch  thought  that  all  the  phenomena  mentioned  by  the 
author  could  be  best  explained  by  the  colloidal  state  of  the  substances 
employed.  He  would  therefore  take  exception  to  the  explanation 
that  the  parafiin  oil  emulsified  the  soap  solution,  and  would  prefer  to 
say  that  the  soap  solution  emulsified  the  paraffin  oil.  Soap  solutions 
were  typical  colloids,  easily  gelatinisable  even  in  dilute  solutions,  and 
it  was  also  well  known  how  disconcerting  soap  solutions  were  once 
they  had  formed  an  emulsion  with  other  substances,  notably  vegetable 
or  mineral  oils.  The  percentage  (97)  of  paraffin  oil  in  the  emulsion 
shown  appeared  very  high,  and  he  therefore  asked  how  much  water 
and  how  much  soap,  presumably  soft  soap,  were  in  the  remaining 
3  per  cent.  Soap  solutions  emulsified,  not  only  paraffin  oils,  but  also 
alcoliol  and  notably  very  large  amounts  of  water. 

The  ferric  sulphate  and  also  the  copper  salt  mentioned  by  the 
author  were  known  to  occur  in  the  colloidal  state,  and  therefore  their 
pro|)erty  of  funning  emulsionH  would  explain  the  i)lienomena  referi'ed 
to.  The  expcrimontH  shown  with  the  emulsions  produced  by  soap 
would  fall  in  well  with  that  explanation.  On  adding  hydrochloric 
acidi  the  Hoap  wrh  decom[>o8ed  with  the  formation  of  free  fatty  acids, 
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These,  at  any  rate  those  formed  in  the  given  case,  were  not  colloids, 
and  therefore  the  emulsion  was  "  broken "  at  once  and  water 
separated,  the  fatty  acids  remaining  dissolved  in  the  petroleum.  The 
fact  that  caustic  soda  "  broke  "  the  emulsion  was  also  easily  explained, 
as  caustic  soda  "  salts  out  "  soaps,  that  is,  precipitates  them  from 
their  colloidal  solution,  and  therefore  water  must  separate  out  again. 
That  in  the  experiment  with  lime  no  emulsion  was  formed  could  also 
be  readily  explained  by  adopting  his  view,  for  under  the  given 
conditions  lime  would  not  behave  like  a  colloid. 

Mr.  J.  Castell-Evans  thought  that  surface-tension  had  a  great 
deal,  if  not  all,  to  do  with  the  formation  of  emulsions,  and  that  many 
finely-divided  substances  may  be  found  which  will  induce  the  formation 
of  emulsions  of  petroleum  and  water.  He  instanced  a  case,  falling 
within  his  own  personal  observation,  in  an  attempt  at  "  oil  concentra- 
tion "  of  the  metalliferous  contents  of  some  calcined  tailings.  These 
tailings  consisted  largely  of  ferric  oxide  and,  after  calcination,  had 
been  "  weathered  "  for  many  years.  On  shaking  up  with  water  and 
mineral  oil  of  about  0"89  sp.  gr.,  the  silicious  matter,  as  expected, 
sank  to  the  bottom  of  the  cylinder ;  so  also  did  the  coarser  particles  of 
ferric  oxide,  whilst  the  finer  particles  of  the  oxide  remained  in  the  oil, 
forming  apparently  a  true  emulsion.  This  "  emulsion  "  did  not  make 
the  sides  of  the  cylinder  oily,  and  remained  persistent  for  many 
months.  The  coarser  particles  of  the  oxide  did  not  present  a 
sufliciently  large  surface,  in  proportion  to  their  mass,  to  be  retained  by 
the  petroleum. 

Dr.  BoRNS  inquired  whether  the  author  had  succeeded  in  obtaining 
any  emulsions  of  oil  and  pure  water.  K.  Beck  {Zeitach.  physilud. 
Cheni.,  1907,  58,  409)  had  found  that  the  viscosity  of  water  was  not 
affected  when  the  water  was  churned  with  oil.  When  he  prepared 
an  emulsion  of  oil  and  water  by  rubbing  the  oil  with  some  gum  arable 
in  a  mortar  and  adding  water,  however,  the  viscosity  of  the  water  was 
increased. 

The  President  -suggested  that  the  suspended  particles  in  an 
emulsion  may  be  similarly  electrified,  and  so  repel  each  other  and  fail 
to  coalesce.  No  doubt  this  phenomenon  is  closely  connected  with 
surface-tension  phenomena.  The  addition  of  electrolytes  may  possibly 
discharge  the  electrified  particles  and  cause  coalescence. 

Mr.  Pickering,  in  reply,  stated  that  the  strongest  emulsion  which  he 
had  obtained  contained  only  1  per  cent,  of  a  1  per  cent,  soap  solution. 
The  action  of  soap  as  an  emulsifying  agent  was  very  uncertain,  but 
that  was  not  the  case  with  insoluble  emulsifiers.  Such  colloids  as  he 
had  tried  did  not  emulsify,  but,  on  the  contrary,  became  gelatinised. 
The  basic  sulphates  were  clearly  not  colloids ;  the  particles  composing 
them  could  be  seen  under  the  microscope.     No  doubt  surface-tension 
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played  an  important  part  in  emulsification,  but  that  offered  no 
explanation  of  the  phenomenon.  Electi'olytes,  as  such,  had  no  effect 
on  emulsions. 


*226.  "  Aromatic  azoimides.  Part  III.  The  naphthylazoimides  and 
their  nitro-derivatives."  By  Martin  Onslow  Forster  and  Hans 
Eduard  Fierz. 

For  the  purpose  of  studying  further  the  triazo-group,  and  the  con- 
ditions under  which  its  properties  are  influenced  by  other  groups,  azo- 
imides of  the  naphthalene  series  have  been  examined. 

a-Naphthylazoimide,  Q-^(^^'l^^(a),  melts  at  12°,  and  does  not  yield 
hydrazoic  acid  when  heated  with  alcoholic  potash;  the  \Lnitro-  and 
4-nj<ro-derivatives,  melting  at  103 — 104°  and  99°  respectively,  are 
resolved  into  the  corresponding  nitronaphthols  and  hydrazoic  acid. 
The  heteronucleal  5-nitro-  and  8-nitro-l-naphthi/lazoimides,  melting  at 
121°  and  130 — 131°  respectively,  do  not  furnish  hydrazoic  acid. 

fi-Naphthylazoimide,  CjqHj.'N3(j8),  melts  at  33°,  and,  like  the 
heteronucleal  5-nitro-  and  8-nitro-2-naphthi/lazoimides,  melting  at 
133-5°  and  108°  respectively,  does  not  give  hydrazoic  acid.  l-]Vit7'0- 
l-naphthylazoimide,  melting  at  116 — 117°,  is  characterised  by  the  readi- 
ness with  which  it  loses  nitrogen  when  heated,  passing  into  the 
peroxide  of  ^-naphthaquinonedioxime,  which  is  also  obtained,  but  less 
readily,  from  the  2-nitro-l-naphthylazoimide  ;  the  l-nitro-2-naphthyl- 
azoimide  yields  hydrazoic  acid  when  heated  with  alcoholic  potash. 


*227.  "  The  triazo-group.  Part  I.  Triazoacetic  acid  and  triazo- 
acetone  (acetonylazoimide)."  By  Martin  Onslow  Forster  and 
Hans  Eduard  Fierz. 

The   interesting   properties    displayed    by   the   triazo-group   when 

~CH*N 
occurring  iu  the  complex,  _I,^      ^  have   led  the   authors  to  prepare 

the  KJmplest  typical  compounds  of   this  clixss,  triazoacetic  acid  and 
triazoacetone. 

2'riazoacetio  acid,  Nj'CHj'CC^H,  is  a  colourless  substance,  which 
cryHtallJHeM  in  lustrouK,  transparent,  liygroscopic  plates,  melting  at 
16°;  it  IH  u  strong  acid,  has  a  faint  odour  rooalling  that  of  butyric 
acid,  but  much  less  pungent,  and  when  dropped  on  a  hot  iron  plate 
dotonatuM  with  a  moderate  explosion,  taking  fire.  The  silver  salt, 
CjlI.jO.^jNjAg,  (;ry«talliK(!s  from  boiling  water  in  lustrous,  colourless 
ueedleM,  which  decompose  HJowly  when  oxposod   to   light ;   the  ethyl 
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ester,  O4H7O2N3,  is  a  limpid,  colourless  oil,  which  boils  at  45°  under 
2  mm,  pressure,  and  has  a  very  faint  odour  recalling  chloroform 
rather  than  ethyl  acetate.  Triazoacetamide,  Ng'CHg'CO'NH.^, 
crystallises  from  benzene  in  long,  lustrous,  colourless  needles, 
melting  at  58°. 

The  derivatives  of  triazoacetic  acid  are  much  more  sluggish  in  their 
reaction  with  concentrated  sulphuric  acid  than  is  usually  the  case 
among  compounds  containing  the  triazo-group ;  when  shaken 
vigorously  with  the  acid,  however,  nitrogen  is  liberated.  A  neuti-al 
solution  of  potassium  triazoacetate  may  be  boiled  without  undergoing 
change,  but  in  presence  of  free  alkali,  two-thirds  of  the  azidic  nitrogen 
is  eliminated  in  the  elemental  form,  the  remainder  separating  as 
ammonia. 

Triazoacetone  {acetonylazoimide),  N3*CH2'CO*CH3,  is  a  colourless, 
limpid  oil,  which  boils  at  54°  under  2  mm.  pressui'e  ;  the  freshly 
prepared  substance  has  a  very  faint  odour  recalling  that  of  chloro- 
acetone,  but  much  less  pungent,  spontaneously  acquiring  a  suggestion 
of  carbylamine  after  a  few  days.  It  is  moderately  soluble  in  water, 
and  when  shaken  with  dilute  aqueous  potash  briskly  liberates 
nitrogen,  gas  evolution  being  almost  explosive  when  a  40  per  cent, 
solution  of  alkali  is  used  ;  dropped  on  a  hot  iron  plate,  the  substance 
detonates  feebly,  taking  fire,  and  concentrated  sulphuric  acid 
decomposes  it  immediately.  The  semicarbazone,  C^HgONg,  crystal- 
lises from  hot  water  or  absolute  alcohol  in  long,  lustrous  needles, 
which  melt  without  evolving  gas  at  152''. 

The  triazo-derivatives  of  acetone  and  acetic  ester  were  prepared 
by  the  action  of  sodium  azide  on  the  respective  chloro-compounds. 
The  authors  are  engaged  in  a  study  of  the  products  obtainable  from 
salts  of  hydrazoic  acid  and  the  halogen  derivatives  of  acids,  esters, 
ketones,  aldehydes,  and  alcohols. 

Discussion. 

Dr.  Keane  asked  whether  Dr.  Forster  had  examined  the  decomposi- 
tion products  of  the  azoimides  of  acetic  acid  and  ethyl  acetate  when 
two-thirds  of  the  total  nitrogen  was  eliminated,  and  if  so,  whether 
imide  derivatives  of  the  aldehydes  were  obtained  as  in  the  case  of  the 
camphorylazoimide  1 

Dr.  Forster  replied  that  these  compounds  were  being  investigated. 
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*228.  "  Studies  of  dynamic  isomerism.  Part  VI  r.  Note  on  the 
action  of  carbonyl  chloride  as  an  agent  for  arresting  isomeric 
change."  By  Thomas  Martin  Lowry  and  Egbert  Hockey 
Magson. 

Labile  solutions  of  nitrocamphor,  in  which  isomeric  change  has  been 
suspended,  have  been  prepared  (1)  accidentally  by  dissolving  nitro- 
camphor in  chloroform,  and  (2)  deliberately  by  adding  acid  to  the  solvent 
chloroform.  In  the  latter  case,  the  solutions  acquired  a  powerful  odour 
of  carbonyl  chloride,  and  there  can  be  no  doubt  that  this  is  the 
eflScient  agent  in  arresting  isomeric  change  in  chloroform  solutions. 

By  means  of  this  new  agent,  it  is  possible  to  arrest  the  isomeric 
change  of  nitrocamphor  in  other  solvents.  Thus  a  solution  in  benzene 
and  iV/ 10,000  carbonyl  chloride,  when  stored  in  a  quartz  flask,  showed 
a  change  of  rotatory  power  of  only  1'4°  in  twenty-five  days,  whilst 
a  solution  to  which  no  carbonyl  chloride  had  been  added  showed 
a  similar  change  in  four  hours.  In  the  same  way,  the  velocity  of 
isomeric  change  in  ether  was  reduced  to  one-twentieth  by  the  addition 
of  i\^/ 10,000  carbonyl  chloride,  but  no  retardation  was  produced  by  the 
addition  of  acetic  anhydride  to  acetic  acid. 


*229.  "  The   electrometric  determination  of  the  hydrolysis  of  salts." 
By  Henry  George  Lenham. 

The  author  has  measured  the  hydrolysis  of  salt  solutions  with  the 
hydrogen  electrode.     The  E.M.F.  of  the  cell,   Pt„2  |  salt   solution  | 
saturated  sol.  of  NH^NOg  |  calomel   electrode,    was    measured,    and 
from  this  the  concentration  of  the  hydrogen  ion  was  calculated, 

A  redetermination  of  the  hydrolysis  of  solutions  of  aniline, 
chromium,  and  aluminium  salts  gave  results  agreeing  well  with 
those  obtained  by  Ley  {Zeitsch.  phi/sikal.  Ckem.,  1899,  30,  193  ; 
Bruner,  ibid.,  1900,  32,  133;  iJrodig,  ibid.,  1894,  13,  289,  and 
Bjerrum,  ibid.,  1907,  59,  336).  In  the  case  of  the  green  chromium 
sulphate,  the  results  obtained  point  to  the  conclusion  that  tho 
equation  given  by  Kecoura  {Ann.  Chim.  Phys.,  1895,  [vii],  4,  494) 
for  the  conversion  of  the  blue  sulphate  into  tho  green  is  not  valid, 
but  that  the  acid  formed  is  produced  through  hydrolysis,  and  its 
amount  depends  only  on  the  concentration  aiul  the  temperature 
of  the  solution. 

In  the  case  of  the  salts  of  zinc,  magnesium,  thorium,  cobalt,  and 
nickel,  peculiar  variations  in  tho  hydrogen  ion  concentrations  have 
been  noticed  from  day  to  day.     The   most  probable  oxi)Ianation  of 
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this  appears  to  be  that  the  hydrolysis  of  these  salts  lead  to  hetero- 
geneous systems,  in  which  the  second  phase  (hydroxide  or  basic  salt) 
is  present  in  a  colloidal  form. 


230.  "  The  interaction  of  metallic  sulphates  and  caustic  alkalis." 
By  Spencer  Pickering. 

Alkalis,  added  to  solutious  of  various  metallic  sulphates,  precipitate 
a  definite  basic  sulphate,  except  in  the  case  of  manganese  and  mag- 
nesium, where  the  hydroxide  is  precipitated.  After  the  precipita- 
tion is  complete,  the  further  addition  of  alkali  converts  the  basic  sul- 
phate either  into  another,  sometimes  consecutively  into  two  other, 
more  basic  products  (for  example,  copper  and  nickel),  or  into  the 
hydroxide  (aluminium).  When  one  of  the  stronger  alkalis  (potash, 
soda)  is  used  in  excess,  the  product  is  probably  always  the  hydroxide, 
but  in  the  case  of  lime  this  does  not  appear  to  be  so,  at  any  rate  not 
with  the  sulphates  of  copper  and  nickel  (see  the  following  communi- 
cition).  In  every  case  examine;!,  different  alkalis  have  given  the  same 
results  as  regards  the  basicity  of  the  sulphates  precipitated  by  them 
in  each  particular  case.  The  existence  of  the  following  eleven  basic 
sulphates  has  been  established  in  this  way  ;  the  predominenco  of  5 
as  the  coefficient  of  equivalents  of  metallic  oxide  present  is  very 
noticeable.  Those  marked  with  an  asterisk  are  the  ones  formed  when 
the  whole  of  the  metal  has  been  precipitated  from  the  solution ;  the 
others  are  products  of  the  action  of  further  quantities  of  alkali  : 
SNiO.SSOg*,  5NiO,2S03,  SAl.Og.S  x  2SO3*,  4CuO,S03*  ^CoO.SOj*, 
4CdO,S03*,  SCuO.SOo,  5Ni0,S0'    5ZnO,iiO*,  10CuO,SO3,  lOFeO.SO,* 


231.  "  The  chemistry  of  Bordeaux  mixture." 
By  Spencer  Pickering. 

The  substances  formed  on  the  addition  of  lime  to  copper  sulphate, 
as  in  the  preparation  of  Bordeaux  mixture,  are  dependent  on  the  pro- 
portions of  lime  used,  and  may  be  either  (1)  4CuO,SO3,0'06CaSO^  ; 
(2)  5CuO,SO3,0-25GaSO^ ;  (3)  10CuO,SO3,l-3CaSO^; 

(4)10CuO,SO8,4CaO,SO3; 
(possibly  5)  lOCuO.SOg.lOCaO.SOg,  or  (6)  CuO,3CaO  ;    that    present 
in  most  cases  probably  being  (4). 

The  fungicidal  action  of  Bordeaux  mixture  seems  to  depend  on  the 
liberation  of  normal  copper  sulphate  by  the  action  of  carbon  dioxide 
on  the  basic  sulphate.  The  action  begins  only  after  a  certain  lapse  of 
time,  the  basic  calcium  sulphate  having  to  be  decomposed  before  the 
basic  copper  sulphate  is  attacked.     By  using  only  sufficient  lime  to 
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form  4CuO,S03,  the  presence  of  basic  'calcium  sulphate  and  the  con- 
sequent delay  in  the  action  is  avoided ;  in  addition  to  this,  the  amount 
of  normal  copper  sulphate  liberated  (for  a  given  amount  of  copper 
sulphate  taken)  and  the  insecticidal  value  of  the  mixture  will  be  two 
and  a  half  times  as  great  as  when  it  consists  of  lOCuOjSOg.iCaOjSOg. 

The  basic  sulphates,  when  precipitated  by  lime  in  presence  of  excess 
of  sodium  sulphate,  contain  sodium  sulphate  as  well  as  calcium  sul- 
phate ;  the  formula  of  the  most  basic  sulphate  is  10CuO,SO^,(Na2,Ca)SO4. 
When  precipitated  by  soda,  they  contain  no  appreciable  amount  of 
sodium  sulphate,  unless  a  large  excess  of  the  latter  is  present  in  the 
liquid. 

Nickel  sulphate  with  lime  gives  a  basic  sulphate  containing  a  very 
little  calcium  sulphate,  but,  if  the  lime  is  at  all  times  in  excess,  the 
basic  sulphate  is  deprived  of  most  of  its  acid,  the  precipitate  consist- 
ing essentially  of  a  double  oxide. 


232.  "  The  alcohols  of  the  hydroaromatic  and  terpene  series.  Part  I. 
Resolution  of  the  alcohols  into  their  optically  active  components 
and  the  preparation  of  the  borneols."  By  Robert  Howson 
Pickard  and  William  Oswald  Littlebury. 

An  alternate  method  to  that  of  the  authors'  {Proc,  1906,  22,  71) 
for  the  resolution  of  racomic  alcohols  was  described.  The  alcohol  is 
combioed  with  phthalic  or  succinic  anhydride,  and  the  resulting  acid 
ester  resolved  by  Z-menthylamine  or  other  strong  optically  active  base. 
The  optically  active  acid  ester  thus  obtained  is  readily  hydrolysed  and 
yields  the  active  alcohol  in  a  pure  state. 

Z-Borneol  was  purified  by  three  independent  methods  and  found  to 
have  [ajo  -379°  in  toluene  solution.  d-Borneol  was  obtained  from 
the  reduction  products  of  camphor  by  (i)  treatment  with  zinc  chloride 
in  benzene  solution,  followed  by  (ii)  couversion  in  the  hydrogen 
phthalate  and  purification  by  means  of  the  ^menthylamine  salt.  It 
then  has  [a]„  +37*8°  in  toluene  solution. 

woJJorneol  (from  camphone)  was  converted  into  the  hydrogen 
phth  ilato  and  resolved  by  moans  of  Z-monthylamino  and  cinciionine. 
The  wobornyl  hydrogen  phthalates  have  [a],,  ±76'8°  in  cliloroform 
solution,  and  when  hydrolysed  readily  yield  the  pure  tsoborneols,  which 
have  [a]|,  ±34*3°  in  ethyl  alcoholic  solution.  The  identity  of  Haller's 
Mocamphols  (obtained  by  reduction  of  camphor),  wiiich  had  [a]„  ±  329° 
in  ethyl -alcoholic  solution,  with  the  inactive  Moborneol  from  camphene 
has  long  been  assumed.  The  results  described  may  be  taken  as  proof 
of  this,  although  it  is  probuble  that  the  product  obtained  from 
"  caniphooe  "  contains  other  substances  besides  d-  and  ^t«oborneol. 
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233.  "  The  electrolytic  preparation  of  disulphides.  Parti.  Dibenzyl- 
disulphide  and  diethyldisulphide."  By  Thomas  Slater  Price  and 
Douglas  Frank  Twiss. 

The  electrolysis  of  the  alkyl  thiosulphates  (compare  Proc,  1906,  22, 
260),  which  are  used  to  prepare  the  disulphides,  was  originally  per- 
formed in  a  beaker,  without  any  diaphragm  between  the  anode  and 
the  cathode,  and  the  formation  of  disulphides  was  assumed  to  be  due 
to  the  decomposition  of  the  discharged  anions,  according  to  the 
equation  2R-S.p3  =  H.^S^  +  2SO3. 

Subsequent  experiments,  however,  with  divided  cells,  have  proved 
the  formation   of  disulphide  to  be  due  to  the  reduction  of  the  alkyl 
thiosulphate  anion  at  the  cathode,  according  to  the  equation 
2R-S.P3'  +  2H  =  R2S2  +  2HSO3'. 

The  best  yield  of  disulphide  is  obtained  by  using  a  low  current 
density,  a  concentrated  solution,  and  current  in  excess  of  that 
theoretically  required  ;  the  addition  of  sodium  carbonate  or  bicarbonate 
to  the  electrolyte  is  also  advantageous. 

Although  the  pure  alkyl  thiosulphate  compounds  were  used  in  the 
earlier  experiments,  it  has  been  found  quite  satisfactory  to  electrolyse 
the  mixtux'e  obtained  by  heating  together  sodium  thiosulphate  and  the 
organic  halide  in  aqueous-alcoholic  solution  ;  a  divided  cell  is  then  used. 

The  bearing  of  the  above  results  on  the  constitution  of  sodium 
thiosulphate  was  discussed,  since  Gutmann,  in  a  series  of  recent  papers 
{Ber.,    1005,    38,    1728   and    3276,   &c.),    favours  the    constitutional 

formula  ^.^S(0Na)2    in    place     of    the    usually    accepted    formula 

802(ONa)(SNa).  It  was  shown  that  the  former  formula  is  not  satis- 
factory, and  that  all  Gutmann's  results  are  in  accordance  with  the 
latter. 


234.  "  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  XI.  Ethyl  tartrate  in  aliphatic  halogen 
derivatives."  By  Thomas  Stewart  Patterson  and  David  Thomson. 

The  rotation  of  ethyl  tartrate  has  been  determined  in  methylene 
chloride,  carbon  tetrachloride,  ethylene  chloride,  ethylidene  chloride, 
acetylene  tetrachloride,  bromoform,  ethyl  bromide,  ethylene  bromide, 
acetylene  tetrabromide,  methyl  iodide,  methylene  iodide,  and  ethyl 
iodide  at  various  temperatures  and  concentrations.  The  values  found 
were  compared  with  those  for  molecular  solution-volume.  To  some 
extent  an  inverse  relationship  holds  between  these  variables.  In  all 
the  solvents  under  consideration,  the  rotation  of  the  dissolved  ethyl 
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tartrate  is  depressed  below  that  of  the  homogeneous  ester,  whilst,  on 
the  other  hand,  the  molecular  solution-volume  becomes  greater  than 
the  molecular  volume.  Amongst  the  individual  dati  also  an  inverse 
proportionality  often  obtains,  but  a  correlation  between  the  two 
variables  cannot  be  traced  through  all  the  solvents  examined,  since 
exceptions  are  both  numerous  and  important. 


235.  "  The  interaction  in  solution  of  ferrous  sulphate  and  copper 
sulphate."    By  Henry  Russell  Ellis  and  William  Henry  Collier. 

"When  ammonia  is  added  to  copper  sulphate  solution,  the  distinctive 
blue  coloration  is  not  obtained  or  is  rendered  indistinct  if  ferrous 
sulphate  is  present. 

If  excess  of  ferrous  sulphate  is  present,  no  coloration  is  produced, 
whilst  the  iron  is  precipitated  as  ferrous  and  ferric  hydi'oxides  ;  the 
solution  contains  cuprous  compounds,  and  a  small  quantity  is  present 
in  the  precipitate.  The  production  of  the  ferric  hydroxide  is  brought 
about  by  the  oxidising  action  of  the  compound  CuSO^,5NHjOH,  and 
the  amount  of  oxidation  is  proportional  to  the  amoi;nt  of  this  sub- 
stance present. 

Complete  oxidation  is  brought  about  when  both  the  copper  and 
ammonia  are  present  in  excess. 

The  authors  have  been  able  to  oxidise  the  whole  of  the  iron  in  a  few 
minutes  in  the  cold  by  using  the  proportions  lONH^OH,  CuSO^,  and 
^FeSO^.  Solutions  of  ferrous  sulphate,  on  boiling,  become  hydrolysed, 
giving  an  acid  solution. 

No  action  takes  place  between  ferrous  sulphate  and  copper  sulphate 
solutions  in  the  cold,  but,  on  boiling,  the  copper  sulphate  slowly 
oxidises  the  ferrous  hydroxide  produced  by  hydrolysis. 


236.  "Mercurous  hyponitrite."     By  Edward  Divers. 

A  paper  with  the  above  title,  by  P.  C.  liay,  published  in  the  August 
number  of  the  IVansactions,  having  been  taken  as  read,  opens  with 
the  following  words  :  "  Mercurous  hyponitrite,  wliich  has  already 
been  obtained  in  a  somewhat  impure  condition  by  the  author  (7VrtM.s'., 
181)7,  71,  348),  may  be  prepared  («)  by  precipitating  mercurous  nitrate 
with  (Uirefully  neutralised  sodium  hyponitrite  made  according  to 
Divers'  method  {Tram.,  18i)9,  75,  96,  119);  (i)  by  precipitating 
mercuroso  njurcuric  nitrite  (liiiy,  Trans,,  1902,  81,  C44)  with  the 
crude  alkulinu  hyponitrite  ;  or  (c)  by  precipitating  mercurous  nitrate 
with  acid  jKitiiPKium  hyponitrite  (Thum,  /natiy.  Dissert.,  1893)."     Any 
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one  unacquainted  with  the  facts  referi'ed  to  will  hardly  get  a  correct 
notion  of  them  from  this  obscure  sentence.  These  facts  are  (1)  that 
Thum  in  an  unusually  brilliant  inaugural  dissertation  on  hyponitrous 
acid  gave,  in  1893,  a  description,  accompanied  by  excellent  analyses, 
of  the  mercurous  salt  among  others  ;  (2)  that,  in  1897,  there  appeared 
a  paper  by  Ray  describing,  as  new,  mercurous  hyponitrite  (in  admixture 
with  a  mercuric  salt)  obtained  from  sodium  hyponitrite  by  adding  it  to 
a  solution  of  mercuroso-mercuric  nitrite,  a  solution  he  had  resort  to 
(notwithstanding  the  complications  likely  to  ensue  consequent  upon 
the  presence  in  it  of  mercuric  salt  and  upon  its  being  a  solution  of  a 
nitrite)  because  he  supposed  that  mercurous  nitrate  would  not  serve 
for  the  purpose,  in  consequence  of  the  acidity  of  its  solution  ;  and  (3) 
that,  beyond  this  pointless  substitution  of  a  solution  of  one  mercurous 
salt  for  another,  Ray's  paper  contained  nothing  new,  nothing  so  good 
as  had  been  already  published,  and  yet  something  beneath  criticism 
about  a  supposed  mercuric  hyponitrite  (see  Trans.,  1899,  75,  119). 

Ray's  recent  paper,  besides  implying  that  mercurous  hyponitrite, 
prepared  by  Ray's  reagent,  has  now  been  obtained  free  from  mercuric 
salt  in  some  way  not  even  alluded  to  (the  evidence  for  this  being  some 
new  analyses,  three  out  of  four  of  which  are  not  a  whit  better  than 
those  of  the  admittedly  impure  preparations),  contains  only  the  state- 
ment that  this  preparation  of  Ray's  (possibly  containing  nitrite) 
cannot  be  dissolved  in  nitric  acid  without  immediately  yielding  metallic 
mercury,  notwithstanding  the  fact  that  Thum  was  able  to  reprecipitate 
the  salt  in  a  pure  state  from  its  solution  in  nitric  acid,  as  his  analysis 
and  description  establish,  and  that  the  writer  {Trans.,  1899,  75,  li51) 
has  published  experience  similar  to  Thum's,  each  working  with  salt  of 
high  purity. 


237.  "Decomposition    of   mercurous    and    silver    hyponitrites    by 
heat."     By  Edward  Divers, 

Ray  and  Ganguli  have  not  succeeded  in  giving  a  definite  and 
consistent  intei'pretation  of  the  results  which  they  have  recorded 
in  their  rocent  paper  on  the  decomposition  of  mercurous  and  silver 
h^'ponitrites  by  heat  {Trans.,  1907,  91,  1397).  They  have  not 
perceived  that  these  results  ai"e  impossible  as  they  stand,  and  must  be 
corrected  if  they  can  be.  The  corrections  called  for  in  the  case  of  the 
silver  salt  lie  well  within  the  limits  of  errors  in  the  experimental 
analyses,  whilst,  in  the  case  of  the  mercury  salt,  the  justifiable 
assumption  of  the  presence  of  nitrite  fairly  well  accounts  for  numbers 
otherwise  too  far  from  what  the  pure  salt  would  have  given.  Had 
the  authors  been   aware  of   the  imperfect    nature   of    their   results, 
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in  the  case  of  the  mercury  salt,  they  would  presumably  have  deferred 
publication  of  them.  But,  even  as  published,  these  results  seem 
capable  of  such  revision  and  subsequent  interpretation  as  may  make 
them  add  materially  to  the  knowledge  of  the  decomposition  of  hypo- 
nitrites  by  heat. 

The  two  hyponitrites  examined  evidently  decompose  when  heated 
each  in  three  ways,  which  are  expressed  by  the  following  equations. 
For  the  mercury  salt,  these  are:  (HgON).,  =  2Hg  +  2N0  (1); 
(HgON),  =  Hg  +  HgO  +  N^O  (2) ;  3(HgON)2  =  4Hg  +  (Rg^O,),  + 
2N2  (3).  In  Ray  and  Gauguli's  mode  of  procedure,  it  would  seem, 
on  probable  calculation,  as  tabulated  below,  that  2*96  out  of  6*09 
parts  of  the  salt  will  have  decomposed  according  to  (1);  2'32  parts 
according  to  (2),  and  0'8l  part  according  to  (3).  Or,  in  percentage 
numbers,  48'6,  38,  and  13'3  according  to  equations  (1),  (2),  and  (3) 
respectively. 

In  the  case  of  the  silver  salt,  where  we  are  on  much  surer  ground, 
two  of  the  equations  are  just  like  (1)  and  (3)  for  the  mercury  salt, 
whilst  the  other,  which  only  differs  from  (2)  as  given  for  the  mercury 
salt  because  of  the  instability  of  silver  oxide,  is  ( AgON)2  =  2Ag  + 
O  +  NgO  (2'),  the  free  oxygen  of  which  with  2N0  by  equation  (1) 
becomes  first  NjOg,  let  us  say,  and  then  nitrite,  on  contact  with  the 
solution  of  potassium  hydroxide,  as  Ray  and  Ganguli  explain. 
Ultimately,  therefore,  the  second  equation  becomes  2(AgON)2  = 
4 Ag  +  NgOg  +  NgO,  but,  for  the  sake  of  comparison  with  the  mercury 
salt,  it  seems  better  to  use  the  equation  showing  free  oxygen  and 
count  the  nitrite  nitrogen  along  with  that  as  nitric  oxide.  The 
conclusion  that  must  be  come  to,  after  inspecting  the  tables,  will  be 
that  Ray  and  Ganguli  had  really  7*84  (  =  6-58  + 1-26)  parts  out  of 
10'15  of  the  silver  salt  decomposed  according  to  equation  (1);  126 
parts  according  to  (2'),  and  r05  parts  according  to  (3)  (Ag  being 
read  for  Hg).  Or,  83,  133,  and  3  7  per  cent,  respectively  according 
to  equations  (1),  (2'),  and  (3).  Reference  to  the  authors*  paper  will 
show  that  they  have  themselves  put  forward  equations  (1)  and  (2), 
that  they  reject  (3),  and  that  they  suggest  others  which,  it  may 
here  be  said,  could  not  be  worked  in  with  their  results  in  any  likely 
way. 

The  interpretation,  here  submitted,  of  the  effects  of  heating  the 
two  hyponitrites  is  derived  from  the  numbers  exhibited  in  the 
subjoined  tables. 
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Distribution  of  the  Nitrogen  and  Oxygen  of  Mercurous  HyponitHte  in 
the  Products  of  its  Decomposition  by  Heat. 

Product.         N^.        NjO.        NO.        NjO^.       NO3.       HgO.      Total.     Theory. 
N  found   ...     0-54         2-32         2-53         024         0-48  —  6-11         609 

O      ,,       ...       —  1-33        2-89        0-41         1-65        119*     7-47         6-96 

N  calc 0-54        2-32        2-96  —  027  —  6-09        6-09 

0     ,,     —  1-33        3-38  —  0-92         1-33        696        6-96 

Distribution   of  the   Nitrogen   and    Oxygen   oj   Silver    Hyponitrite   in 
the  Products  of  its  Decomposition  by  Heat. 

Product.  No.         N2O.        NO.        N.P3.       NO3.       Total.      Theory. 

N  found  106         115        6-58         1-26        035        10-40        10-15 

0      ,,      —  0-66         7-52        2-16         1-20         1154         11-60 

Ncalc 0-70        1-26         6-58        1*26        0-35         10-15        10-15 

0     ,,    —  0-72        7-52        2-16         1-20         1160        11-60 

*  See  note  ou  page  1400  in  Riy  and  Gaflguli's  paper. 

The  numbers  in  the  first  line  of  each  table  are  the  mean  numbers  of 
those  given  by  the  authors  for  the  nitrogen  of  the  several  products 
as  parts  per  cent,  of  the  salt.  The  column  headed  "  N.^Oj  "  shows 
the  nitrogen  of  the  nitrite  in  the  potassium  hydroxide  solution  they 
made  use  of.  The  column  "  NO3  "  shows  the  nitrogen,  obtained  or 
calculated,  as  mercurous  or  silver  nitrate.  In  the  case  of  the  mercurous 
hyponitrite,  the  distribution  of  the  nitrogen  as  nitrite  and  nitrate  has 
been  assumed  to  have  been  in  all  three  experiments  as  1  :  2,  in  agree- 
ment with  what  it  was  found  to  be  in  the  only  reported  experiment  in 
which  it  was  determined  by  the  authors. 

The  numbers  in  the  second  line  of  each  table  are  for  the  oxygen 
corresponding  with  those  for  the  nitrogen  in  the  first  line.  Their  sum, 
in  the  case  of  the  mercury  salt,  is  much  in  excess  of  the  percentage  of 
oxygen  in  mei'curous  hyponitrite.  Since  the  mercurous  hyponitrite, 
which  the  authors  made  use  of,  had  been  prepared  from  mercuroso- 
mercuric  nitrite,  the  excess  of  oxygen  found  may  be  attributed  to  the 
presence  of  nitrite  in  the  salt  as  prepared.  The  column  headed,  HgO, 
shows  the  oxygen  left  as  mercuric  oxide  as  being  necessarily  equal  to 
that  in  the  nitrous  oxide,  less  (in  the  second  line)  by  one-third  of  that 
as  nitrous  anhydride  (1-33— O'U  =  119). 

The  numbers  in  the  third  and  fourth  lines  of  each  table  have  been 
calculated  in  accordance  with  the  equations  already  given,  and  in 
such  a  way  as  to  make  them  differ  the  least  possible  from  the  numbers 
furnished  by  the  experiments,  under  the  necessary  condition  that 
their  respective  sums  shall  be  identical  with  the  percentages  of 
nitrogen  and  oxygen  in  the  pure  mercurous  and  silver  hyponitrites. 
In  the  case  of  the  mercury  salt,  it  b»s  been  assumed  that,  when  free 
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from  nitrite,  mercurous  hyponitrite  yields  no  red  fumes  and  very 
little  nitrate,  which  is  in  accordance  with  the  writer's  experience, 
referred  to  by  the  authors.  The  numbers  for  the  silver  salt  have 
been  altered  to  make  the  free  nitrogen  equal  to  only  twice  that 
found  as  nitrate ;  that  found  as  nitrous  oxide  to  be  equal  to  that 
as  nitrite,  and  total  nitrogen  and  oxygen  to  be  equal  respectively  to 
the  percentages  of  these  elements  in  the  pure  salt. 

A  noticeable  point  in  iRay  and  Gafiguli's  paper  is  their  experience 
of  the  conversion  by  heat  of  nearly  one-eighth  of  silver  hyponitrite 
into  silver,  nitrous  oxide,  and  oxygen.  The  writer  did  not  observe 
the  presence  of  any  nitrous  oxide  in  his  experiments  [Trans.,  1899, 
75,  108).  Nor  has  any  other  worker  recorded  the  fact  of  having 
done  so.  On  the  evidence  afforded  by  Ray  and  Ganguli's  experi- 
ments, the  writer  is  prepared  to  admit  that  nitrous  oxide  may  never 
be  absent  altogether  in  the  products  of  the  decomposition  of  silver 
hyponitrite  by  heat.  As  to  the  matter  of  quantity  of  nitrous  oxide, 
the  details  of  their  experiments  and  his  are  sufficiently  different 
to  account  for  the  fact  of  their  obtaining  so  much  of  it  and  he 
so  little  as  to  pass  unnoticed.  The  salt  they  used  contained,  they 
think,  impurities  enough  to  be  mentioned,  and  began  to  decompose 
very  slowly  at  100°,  and  at  140°  suffered  rapid  decomposition.  It 
had  been  dried  cold  over  sulphuric  acid  under  reduced  pressure, 
but  was  heated  to  decomposition  in  a  tube  between  which  and  the 
Sprengel  pump  a  tube  of  "aqueous  potash"  intervened.  A  very 
little  moisture  would  have  given  a  lower  temperature  of  decomposi- 
tion, and  caused  free  generation  of  nitrous  oxide.  In  the  writer's 
experiments,  .salt  of  high  purity,  dried  finally  in  a  Sprengel  vacuum 
at  98°,  was  used.  Thus  dried,  the  pure  salt  hardly  begins  to  decom- 
pose at  140°,  and  is  not  in  free  decomposition  much,  if  at  all,  below 
160°.  It  would  seem  highly  probable  from  the  difference  in  the 
effects  of  heat  that  the  generation  of  nitrous  oxide  is  largely,  if 
not  wholly,  a  matter  of  hydrolysis. 

Another  point  worthy  of  attention  in  R&y  and  Ganguli's  paper  is 
their  contention  that  nitric  peroxide  is  a  secondary  product  arising 
out  of  the  union  of  nitric  oxide  with  the  oxygen  set  free  along  with 
nitrouH  oxide.  The  writer  thinks  this  to  be  highly  probable.  His 
position  as  to  nitric  oxide  and  nitric  peroxide  being  primar^y^  products 
has  been  that  for  twenty  years,  he  held,  without  proof,  that  nitric 
oxide  was  the  primary  product  which  produced  red  fumes  by  contact 
with  air.  Thum  proved,  in  1893,  that  out  of  contact  with  air  the  salt 
Htill  gave  nitric  |)oroxide  when  heated.  The  writer  then  examined  the 
matter  hiniHelf  for  the  first  time  and  found  Thum  right.  Having 
u^(•e^taine(i  that  nitric  peroxide  and  silver  gave  silver  nitrate  and 
nitric  oxido,  ho  concluded,  in  1899,  that  nitric  peroxide  was  the  primary 
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product  and  nitric  oxide  secondary.  Now  he  returns  to  his  first  view 
and  agrees  with  Ray  and  Ganguli  that  nitric  oxide  is  the  primary 
product,  at  the  same  time  being  certain  that  it  is  also  reproduced  by 
reduction  of  the  nitric  peroxide  by  silver. 

It  is  much  to  be  desired  that  Ray  and  Ganguli  would  repeat  their 
experiments,  making  use  of  pure  mercurous  hyponitrite  prepared  by 
Thum  and  the  writer's  process,  and  of  the  driest  pure  silver  hypo- 
nitrite,  in  their  apparatus  supplied  with  some  solid  potassium  hydroxide 
in  the  near  end  of  their  absorption  tube. 

238.  "  Cupric  nitrite."     By  Edward  Divers. 

A  paper  appeared  not  long  ago  in  the  Transactions  (1907,  91, 
1405)  on  cupric  nitrite,  in  which  Ray  sets  forth  his  observations  on 
what  he  regards  as  being  the  atmospheric  oxidation  and  autoxidation  of 
this  salt.  Now  nitrites,  as  such,  do  not  oxidise  and,  in  the  cases  where 
they  do  not  hydrolyse  in  water,  they  are  stable  in  solution.  (The  passage 
of  cobaltous  into  cobaltic  nitrite  is,  of  course,  no  exception  to  t}ie  state- 
ment.) What  Ray  has  occupied  himself  with  is  simply  the  oxidation 
of  nitrous  acid,  not  cupric  nitrite,  in  aqueous  solution.  For  when 
a  cupric  salt  is  dissolved  in  water,  it  is  always  hydrolysed  to  some 
extent,  as  is  shown  by  its  acid  reaction  and  other  facts.  Nitrous  acid 
in  aqueous  solution  becomes  nitric  acid  and  nitric  oxide,  and  nitric 
oxide  oxidises  in  the  air.  When  it  is  added  that  nitric  acid  decom- 
poses some  of  the  cupric  nitrite  to  form  nitrate  together  with  more 
free  nitrous  acid,  there  seems  to  be  no  more  to  be  said.  As  to  the 
oxidation  of  cupric  nitrite,  as  such,  we  are  left  as  we  were,  without 
any  evidence  whatever  of  its  occurrence. 
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Experiments  on  the  availability  of  phosphates  and  potash  in 

soils.     (From  the  Mem.  Dept.  Agric.  India,  1,   1907.) 

Midland  Agricultural  and  Dairy  College.  Reports  on  experi- 
ments with  crops  and  stock,  carried  out  ...  in  the  year  1906 — 1907. 

Mingaye,  J.  C.  A.  Notes  on  analyses  and  tests  of  Japanese  coals. 
(From  the  Records  Geol.  Sur.  N.  S.  Wales,  8,  1907.) 

Oshima,  Kintaro.  On  the  constituents  of  rush-pith.  (From  the 
J.  Sapporo  Agric.  Coll.,  Japan,  2,  1906.) 

Plimmer,  R.  II.  Aders.  The  work  of  Emil  Fischer  and  his  school 
on  the  chemistry  of  the  proteins.     (From  Science  Progress,  1907.) 

Power,  Frederick  B.,  and  Tutin,  Frank.  Chemical  examination  of 
Grindelia.     (From  the  Proc.  Amer.  Pluirm.  Assoc,  1905.) 

Reade,  J.  Mellard,  and  Holland,  Philip.  Analyses  of  Ludlow  rocks. 
(From  the  Proc.  Liverpool  Geol.  Soc,  1906 — 1907.) 

Richards,  Theodore  William,  Staehler,  /I. ,  Forbes,  G.  S.,'M.ne]leT,E., 
and  Jones,  G.  Further  researches  concerning  atomic  weights  of 
potassium,  silver,  chlorine,  bromine,  nitrogen,  and  sulphur.  Carnegie 
Institution  of  Washington,  Publication  No.  69,  1907. 
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Richards,  TJieodore  William,  StuU,  W.  N.,  Brink,  F.  K,  and 
Bonnet,  F.  The  compressibilities  of  the  elements  and  their  periodic 
relations.    Carnegie  Institution  of  Washington,  Publication  ^o.  76,  1907. 

Waidner,  C.  W.,  and  Burgess,  G.  K.  Preliminary  measurements  on 
temperature  and  selective  radiation  of  incandescent  lamps.  (From 
the  Bvll.  Bureau  of  Standards,  Washington,  2,  1906.) 

Radiation  from,  and  melting  points  of,  palladium  and  platinum. 

(From  the  Bidl.  Bureau  of  Standards,  Washington,  3,  1907.) 


RESEARCH  FUND. 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in 
December  next.  Applications  for  Grants,  to  be  made  on  forms  which 
can  be  obtained  from  the  Assistant  Secretary,  must  be  received  on,  or 
before,  Monday,  December  9th,  1907. 

All  persons  who  received  grants  in  December,  1906,  or  in  December 
of  any  previous  year  whose  accounts  have  not  been  declared  closed  by 
the  Council,  are  reminded  that  reports  must  be  in  the  hands  of  the 
Hon.  Secretaries  not  later  than  Monday,  December  2nd,  next. 


At  the  next  Ordinary  Meeting,  on  Thursday,  December  6th,  1907, 
at  8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated  : 

"  The  affinity  constants  of  bases  as  determined  by  the  aid  of  methyl- 
orange."     (Preliminary  note.)     By  V.  H.  Veley. 

"  The  velocity  of  reduction  of  the  oxides  of  lead,  cadmium,  and 
bismuth  by  carbon  monoxide,  and  the  existence  of  the  suboxides  of 
these  metals."     By  F.  J.  Brislee. 

"  The  relation  between  unsaturation  and  optical  activity.  Part  I. 
The  menthyl  and  bornyl  esters  of  ^-phenylpropionic,  cinnamic,  and 
phenylpropiolic  acids."     By  T.  P.  Hilditch. 

"  The  constituents  of  the  essential  oil  of  nutmeg."  By  F.  B.  Power 
and  A.  H.  Sal  way. 

"  Methyl  others  of  some  hydroxyanthraquinones."    By  A.  G.  Perkin. 

"The  colouring  matters  of  the  stilbene  group.  Part  IV.  The 
action  of  caustic  alkalis  on  paranitrotoluene  and  its  derivatives."  By 
A.  O.  Green,  A.  JI.  Davies,  and  R.  S.  Horsfall. 

"  The  replacement  of  alkyl  radicles  by  methyl  in  substituted 
amiDonium  compounds."     By  H.  ().  Jones  and  .1.  R.  Hill. 
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CERTIFICATES   OF  CANDIDATES   FOR   ELECTION 
AT  THE  NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  December  5th,  1907. 

Banks,  Arthur  John, 

61,  Lawton  Road,  Waterloo,  Liverpool. 
Research  Chemist.  Studied  Theoretical  and  Practical  Chemistry 
and  Microscopy  in  the  laboratory  of  the  late  A.  Norman  Tate, 
F.LC,  F.C.S.,  7-11,  Hackins  Hey,  Liverpool  (1881-2-3-4) ;  have  since 
been  continuously  engaged  in  analytical  and  research  work  ;  the  past 
4^  years  (1902-7)  have  been  devoted  to  an  enquiry  into  the 
factors  governing  the  "  strength  and  other  qualities "  of  wheat. 
Contributions  :  *•  Note  on  the  Laboratory  Drying  Oven,"  Cliem.  News, 
58,  54  (1888).  Note  on  "A  New  Chemical  Test  for  Strength  in 
Wheat,"  Nature,  75,  460—1  (1907).;  Collaborated  with  F.  W.  Fellowes 
in  the  preparation  of  the  following  papers,  viz.  :  (1)  "Some  of  the 
Micro-organisrus  Causing  the  Diseases  of  Beer,"  Trans. ,  North  of 
England  Institute  of  Technical  Brewing,  3,  107 — 136  (1894),  on  p.  129 
reference  is  made  to  my  apparatus  for  cultivating  anaerobic  organisms 
by  means  of  plate  growths  ;  (2)  "  Facts,  Fancies,  and  Fallacies,"  Trans, 
of  the  Federated  Institutes  of  Brewing,  2,  247 — 272  (1896).  Further 
reference  to  my  work  was  made  by  Alf.  Jorgensen  in  his  paper  "  Han- 
sen's System  of  Pure  Yeast  Culture  in  English  Top  Fermentation," 
Trans.,  Institute  of  Brewing,  7,  235,  246  (1894). 

Horace  T.  Brown.  W.  J.  Cousins. 

Arthur  R.  Ling.  Francis  Henry  Tate. 

George  T.  Holloway. 

Barnett,  Edward  de  Barry, 

40,  Queensborough  Terrace,  Hyde  Park,  W. 
Research  Student,  University  College,  London. 

William  Ramsay.  J.  Norman  Collie. 

R.  W.  Gray.  Edward  C.  Cyril  Baly. 

B.  D.  Porritt. 
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Bell,  John  Forbes, 

Craiginillar,  Edinburgh. 
Brewer's  Chemist.  Bronze  Medallist  and  First  Class  Honours 
Certificate  in  Brewing,  City  and  London  Guilds  Institute.  Studied 
Chemistry  under  Mr.  John  Hunter,  F.I.O.,  F.C.S.,  Analyst  for  County 
of  Midlothian,  tfcc.  jMember  of  Committee  of  the  Scottish  Section  of 
the  Institute  of  Brewing. 

John  Hunter.  John  S.  Ford. 

Matthew  J.  Cannon.  John  M.  Guthrie. 

John  Doull. 

Buckney,  Frank, 

51,  Highbury  Park,  London,  N. 
Demonstrator  in  Cambridge  University  Laboratory.     Honours  in 
Chemistry,   Tripos   Parts   I.  and  IT.  Cambridge.     Original  research  : 
"  A  New  Optically  Active  Tetrahydroquinoline  Compound,"  delivered 
before  Cambridge  Philosophical  Society. 

F.  H.  Neville.  H.  O.  Jones. 

VV.  J.  Sell.  F.  E.  E.  Lamplough. 

J.  Parkin.  F.  W.  Dootson. 

Callan,  Thomas, 

22,  Chui'ch  Street,  Egreraont,  Cheshire, 
Kesearch  Chemist.  Assistant  Chemist  to  Messrs.  J.  Woolley,  Sons, 
and  Co.,  Manchester,  1900-3.  B.Sc,  Victoria  University  of  Man- 
chester, with  First  Class  Honours  in  Chemistry,  1906.  Am  now 
Research  Assistant  to  Prof.  J.  Campbell  Brown,  Liverpool  Univer- 
sity. 

J.  Campbell  Brown.  D.  L.  Chapman. 

A.  W.  Titherley.  H.  B.  Dixon. 

J.  F.  Thorpe. 

Caton,  Frederic  William, 

6,  King  Street,  Snow  Hill,  E.C. 
llesearch  Chemist  at  Wellcome  Chemical  Research   Laboratories. 
B.A.  (Oxford),  B.Sc.  (London).     Have  spent  one  year  in  Research  in 
Mr.  J.  E,  Marhh's  Laboratories  at  Oxford. 

Frederick  B.  Power.  J.  E.  Marsh. 

John  Watts.  W.  W.  Fisher. 

Allan  F.  Walden.  R.deJ.Fleming-Struthers. 

Oriap,  George  Hugh, 

62,  GaiiiHl>(>ro'  Road,  Orewe. 
ChoiiilHtry  Ma«ter  at  the  Cheshire  County  School,   Crewe.     B.A. 
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(Oxon.) ;  Third  Class  Honours  in  Natural  Science  (main  subject : 
Chemistry).  Wishes  to  keep  in  touch  with  recent  researches  in 
Chemistry. 

K  V.  Sidgwick.  H.  B.  Hartley. 

A.  F.  Walden.  A.  Angel. 

D.  H.  Nagel.  U.  Brereton  Baker. 

Day,  Edward  Joseph, 
Darchester. 
Doctor   of   Medicine   (Durham    University).      Medical    Otiicer    of 
Health  (Rural    and    Urban),    Dorchester    Borough    and    Dorchester 
Rural   Sanitary   District.       Over   twenty   years    both    appointments. 
M.D.  (Durham) ;  M.R.C.S.  (Ens^'land) ;  L.S.A.  (London).    I^te  Public 
Analyst  for  Boroughs  of  Dorchester,  Bridport,  and  Lyme  Regis. 
John  Hunter.  Fredk.  Hudson-Cox. 

A.  H.  M.  Muter.  Edward  Russell. 

Chas.  J.  Waterfall. 

Dupre,  Frederick  Harold, 

Mount  Edgcumbe,  Sutton,  Surrey.     Business  address  :  2,  Edin- 
burgh Mansions,  Howick  Place,  S.W. 
Analytical  and  Consulting  Chemist.     Ten  yeai's  As.sistant  to  the 
late  Dr.  A.  Dupr6,  F.R.S.     At  present,  jointly  with  my  brother,  P.  V. 
Dupro,  Acting  Chemical  Adviser  to  the  Explosives  Depsirtment  of  the 
Home  Office. 

Otto  Hehner.  Bernard  Dyer. 

W.  J.  Dibdin.  Henry  E.  Armstrong. 

Gerald  T.  Moody. 
Dupr6,  Percy  Vivian, 

Mount  Edgcumbe,  Sutton,  Surrey. 
Analytical  and  Consulting  Chemist.  Associate  of  the  City  and 
Guilds  of  London  Institute.  Eight  years'  work  under  the  late  Dr.  Dupre, 
F.R.S.  Have  had  two  papers  published  in  the  Analyst  (Aug.,  1905, 
and  July,  1906).  Acting  Chemical  Adviser  to  the  Explosives  Depart- 
ment of  the  Home  Office  in  conjunction  with  my  brother. 
Otto  Hehner.  Bernard  Dyer. 

W.  J.  Dibdin.  Henry  E.  Armstrong. 

Gerald  T.  Moody. 

Dutton,  Francis  Bridger, 

Birch  Hall,  Windlesham,  Surrey. 
Student  in  Chemistry,  Oxford,  Magdalen  College. 

A.  F.  Walden.  D.  H.  Nagel. 

N.  V.  Sidgwick.  T.  S.  Moore. 

H.  B.  Hartley. 
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Fawcitt,  Claude  Scott, 

Darlington,  England,  and  Sliimoga,  S.M.  Ry.,  India. 
Analytical  Chemist.  Undergraduate  of  Durham  University.  Seven 
years  in  laboratory  of  Messrs.  J.  and  H.  S.  Pattinson,  N'ewcastle-on- 
Tyne.  Three  yeai-s  Chemist  at  Messrs.  The  Vizianagram  Mining 
Coy.'s  Manganese  Mines,  and  at  present  Analyst  to  The  Mysore  Man- 
ganese Coy.,  Ltd. 

A.  W.  Comber.  J.  T.  Dunn. 

John  Pattinson.  P.  Phillips  Bedson. 

F.  G.  Gaii-eU. 


Greenough,  Thomas  Rigby, 

Beechwood,  Leigh,  Lancashire. 
Graduate  of  University  of  Cambridge  (Natural  Science  Tripos,  1907). 
Analytical  Chemist  under  Sir   Charles    Cameron,    Dublin.      Worked 
three  years   in  Caius  College   Laboratory,   Cambridge,    under  M.   M. 
Pattison  Muir. 

M.  M.  Pattison  Muir.  Percy  Bean. 

W.  11.  Leek.  Frank  Scudder. 

Charles  T.  Heycock.  Robert  Petligrew. 

'B.B.J,  William, 

Holton  House,  Beverley  Koad,  Hull. 
Student  in  the  Research  Laboratory  of  the  Pharmaceutical  Society. 
"Minor"  and  "Major"  examinations  of  the  Pharmaceutical  Society. 
Arthur  W.  Crossley.  F.  Filmer  De  Morgan. 

E.  Towyn  Jones.  W.  Palmer  Wynne. 

M.  0.  Forsler. 


Hutchinson,  William  Doge, 

Lythmore,  Tennyson  Road,  Harpenden,  Herts. 
Engaged    in    Research    at     Rothamsted      Kxperiuiental     Station. 
Second  Class  Honours  in.  Chemistry  at  Oxford. 

A.  D.  Hall.  D.  H.  Nagel. 

N.  H.  J.  Miller.  H.  B.  Hartley. 

R.  T.  Lattey. 

Ingham,  Harry, 

26,  Hamilton  St.  liury,  Lanes, 
I^ecturer  at  the  Technical  School,  Bury.     Master  of  Sc.ionco  (Vict.). 
Contributed   to  tho  "  Transactions  of  the  C.S.,  11107,  Vol.  91,"  in 
conjunction  with  Dr.  J.  F.  Thorpe  and  Dr.  V).  V\  .1.  AtUiiison,  a  paper 
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on   the  ."  Formation  and  Keactions  of   Imino-compounds.      Pt.   III." 
I  wish  to  keep  in  touch  with  the  progress  of  Chemical  Research. 
W.  H.  Perkin,  jun.  Norman  Smith. 

J.  F.  Thorpe.  J.  C.  Cain. 

William  Dixon. 
Jones,  Benjamin  Owen, 
Boksburg,  Transvaal. 
Chemist  (M.P.S.,  Gt.  Britain).    Member  of  the  Legislative  Assembly, 
Transvaal.     Member  of  the  Transvaal  Pharmacy  Board  (Government 
Nominee).     Examiner  in  Pharmacy  to  above  Board.      Member  and 
Vice-Chairman  of  Rand  Provisional  Joint  Committee  (Hospitals)  and 
Chairman  of  East  Rand  Hospitals  (Witwatersrand). 

M.  Carteighe.  Peter  MacEwan. 

J.  Rymer  Young.  John  C.  Hewlett. 

E.  J.  Millard. 
Kaye,  John, 

Westerfield,  Perth. 
Reseaich  Chemist  (on  Glass  in  N.B.  Glass  Works,  Perth). 
M.A.,  B.Sc.  (Glasgow)  in  Pure  Science.  Chemistry  taken  both  in 
First  and  Final  Examinations.  Acted  as  Demonstrator  in  Senior 
Laboratory  (Glasgow  University).  Eighteen  months'  research  on 
"Optically  Active  Compounds."  Two  papers  published  on  "Optical 
Superposition,"  Trans,  of  Chem.  Soc,  1906,  Vol.  89  ;  1907,  Vol.  91. 
T.   S.  Patterson.  Charles  E.  Fawsitt. 

Frederick  Soddy.  Thomas  Gray. 

John  Ferguson. 
Marsden,  Herbert, 

Bramford,  Ipswich. 
Chemist.     B.Sc,  Manchester.     Assisted  Prof.    Kipping  during  the 
past  12  months  in  his  work  on  "  Organic  Silicon  Compounds."     Chemist 
at  Messrs.  Packard  it  Co.'s  Agricultural  Works,  Ipswich. 

Harold  B.  Dixon.  W.  H.   Perkin,  jun. 

F.  Stanley  Kipping.  J.  L.  Simonsen. 

R.  M.  Caven.  Francis  Jones. 

Marshall,  Hubert  Frederick  Sankey, 
High  Street,  Burwell,  Cambs. 
Analyst.     Pupil  to  E.  ISI.  Chaplin,  Esq.,  Ph.D.,  two  years.    Student 
Wakefield  and  Glo'ster  Technical  Schools,  three  years.    Junior  Analyst 
to  Messrs.  Stephenson's,  Ltd.,  Cement  Works,  Burwell.     Now  Chemist- 
in-Charge  to  Messrs.  Stephenson. 

Edward  M.  Chaplin.  George  Embrey. 

Robert  Stephenson.  J.  M.  Collett. 

Jack  V.  J.  Hayman.  Robert  J.  CcddvieU. 
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Martin,  Gerald  Hargrave, 

Delce,  Park  Rd.,  Wallington,  Surrey. 
Wholesale     Optician's     Assistant.     Chemical     Student,     Birkbeck 
College. 

Alex.  McKenzie.  George  W.  Clough. 

W.  G.  Tonner.  Henry   Wren. 

H.  F.  C.  Goltz, 

Moore,  John  Ed^ward  Langford, 

Walton  Cottage,  Loughboro'  Park,  S.W. 
Head  Dispenser  to  St.  Bartholomew's  Hospital,  E.G.  Teacher  of 
Practical  Pharmacy  and  Demonstrator  in  Materia  Medica  to  St. 
Bartholomew's  Hospital  Medical  School.  Member  of  the  Pharmaceu- 
tical Society.  My  desire  for  Fellowship  arises  from  my  wish  to  have 
access  to  the  Society's  Library  and  Literature  and  to  keep  myself  in 
touch  with  advanced  chemical  knowledge. 

F.  D.  Chattaway.  J.  A.  Ormerod. 

W.    H.  Hurtley.  W.  L.  Howie. 

Kenneth  S.  Caldwell.  W.  J.  liussell. 

Mummery,  Charles  Samuel, 

Christ's  Hospital,  West  Horsham. 
Undergraduate  of  London  University,  and  at  present  engaged  in 
advanced  experimental  work  in  Chemistry.     Is  desirous  of  being  in  a 
position  to  attend  the  Scientific  Meetings  of  the  Society,  and  also  of 
receiving  the  Society's  Journal  and  Proceedings. 

Henry  E.  Armstrong.  Chas.  E.  Browne. 

Gerald  T.  Moody.  W.  A.  Davis. 

T.  H.  Boardman.  WiUiani  Robertson. 

Saunders,  George  Joseph, 

School  of  Mines,  Charters  Towers,  Queensland,  Australia. 
Demonstrator  and  Assistant  Lecturer  in  Chemistry,  Assaying,  and 
Metallurgy,  School  of  Mines,  Charters  Towers,  Queensland.  Three 
years  Student  in  Chemical  and  Metallurgical  Laboratories,  University 
of  Sydney,  N.S.W.  Graduated  as  B.E.  (Mining  and  Metallurgy), 
1904,  8yd.  Univ.  Eight  months  Assaying  and  Manager  of  Cyanide 
WorJcH,  Nil  Desporandum  Gold  Mine,  Forbes,  N.S.W.  Nine  months 
AsHayiog,  Mt.  Eurow  (.'oppor  Mine,  N.S.W.  One  month  Assaying, 
North  Ijachlau  Gold  Mine,  Forbes,  N.S.W. 

J.  A.  Schoflold.  Charles  Walkor. 

BttMil  Turner.  A.  Livorsidge. 

Georffe  Ilarktr. 
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Smith,  Robert  Harry, 

Apsley  House,  Priory  Road,  Sheffield. 
Undertaking    private    analysis    and    research.      Science    Teacher, 
holding  South  Kensington  (Science  and  Art  Department)  Certificates 
in  Inorganic  and   Organic  Chemistry.     Trained  at  the  Royal  College 
of  Chemistry,  London. 

Frank  Clowes.  G.  T.  W.  Newshnlme. 

VV.  Gowlaud.  J.  U.  Cosle. 

Wm.  Jno.  Livingston. 

Stobie,  Harold  Ramsay, 

"Clovelly,"  Craighall  Gardens,  Edinburgh. 
Analytical  Chemist.    Certificates  in  Physics  and  Chemistry  (Part  I) 
of  the  Heriot-Watt  College,  Edinburgh.     Certificate  for  the  complete 
course  of  Chemistry  and  Allied  Subjects  of  the  Royal  College  of  Science, 
Kensington,  S.W. 

James  C.  Philip.  H.  E.  Fierz. 

M.  O.  Forster.  G.  T.  Morgan. 

Chapman  Jones. 

Thomas,  Frederick,  B.Sc, 

29,  Fairhaven  Road,  St.  Anne's-on-the-Sea,  Lanes. 
Assistant  Research  Chemist.  Hons.  in  Chemistry,  University 
of  Manchester,  1906.  Research  Student  till  March,  1907.  Joint 
author,  with  Drs.  Bentley,  Friedl,  and  Weizmann,  of  "Derivatives  of 
Naplithaceuequinone "  (Trans.,  1907,91,411).  Since  March,  1907, 
Research  Assistant  to  Messrs.  A.  G.  Perkin  and  W.  P.  Bloxam  at 
Leeds  University  for  Research  on  Indigo  under  the  Government  of 
India. 

H.  B.  Dixon.  Norman  Smith. 

W.  H.  Perkin,  jun.  A.  G.  Green. 

J.  F.  Thorpe.  A.  G.  Perkin. 

W.  P.  Bloxam. 

Timpany,  Harold  Munkman, 

St.  Winifrede's  Gardens,  Shrewsbury. 
Principal,  Technical  Schools,  Shrewsbury.  M.Sc.  (Vict.).  Principal 
of,  and  Lecturer  in  Chemistry  at,  Shrewsbury  Technical  Schools. 
Author  of  following  School  Text-Books  :  "  Arithmetic  of  Chemistry 
and  Physics"  (Blackie);  *•  Qualitative  Analysis  Tables  with  Equa- 
tions and  Notes"  (Blackwood). 

H.  B.  Dixon.  Norman  Smith. 

G.  H.  Bailey.  J.  F.  Thorpe. 

D.  L.  Chapman. 
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^on,  George  Arthur, 

7,  Koseneath  Villas,  Cork. 

/     Chemistry   Lecturer,    Co.   Cork   Technical   Instruction    Committee. 

Consulting  Chemist.     Associate  of  Hoyal  College  of  Science,  Faculty 

of  Applied  Chemistry.     Teacher  of  Chemistry,  Cork  Grammar  School. 

W.  N.  Hartley.  H.  M.  Atkinson. 

James  H.  Pollok.  Jno.  Northing. 

A.  J.  O'Farrelly,  P.  Bertram  Foy. 

Wechsler,  Marcus, 

136,  Sinclair  Road,  Kensington,  W. 
Analytical  Chemist.  D.Sc,  Gi-enoble  (France).  Contribution  to 
"The  Study  of  Acenaphthene "  (Dissertation,  Grenoble,  December, 
1906).  Contribution  to  Th.  Zincke's  *'  Method  for  Condensing  Hydro- 
carbons with  Benzylchloride "  (Dissertation,  Grenoble,  December, 
1906).  "  The  Constitution  of  Benzylacenaphthene  "  (i?M^^.  ISoc.  Chim., 
(3*)  T.  31-32,  p.  922).  At  pi-esent  engaged  on  Analytical  and 
Research  Work  at  Gillman  and  Spencer,  London. 

Alex.  McKenzie.  G.  ^V.  Clough. 

Henry  Wren.  H.  B.  P.  Humphries. 

W.  G.  Tonner. 
Wheeler,  Edward, 

113,  Highbury  Quadrant,  London,  N. 
Assistant  in  Chemical  Dept.,    at  Central  Technical   College,  South 
Kensington.     As.sociate  of  the  City  and  Guilds  Institute  (A. C.G.I.)  in 
Chemical  Dept. 

Henry  E.  Armstrong.  William  A.  Davis. 

William  Robertson.  Eihvard  Horton. 

T.  Martin  Lowry.  John  Vargas  Eyre. 

Walter  11.  Glover. 
Whymper,  Robert, 

St.  Clare,  St.  Mary's  Road,  Ditton  Hill,  Surrey. 
Research  Chemist.    Associate  of  City  and  Guilds  Institute.   Salters' 
Coy.'s  Research  Fellow. 

Henry  E.  Armstrong.  Robert  J.  Caldwell. 

Wm.  Robertson  William  A.  Davis. 

John  Vargas  Eyre.  Edward  Horton. 

Williams,  Percy, 

c/o  The  Wilholmina  Co.,  Pontianak,  Dutch  West  Borneo. 

Chemist.     B.Bc,  London.      "The  Borides  of  Calcium,  Strontium, 

and  Barium,"  in  collaboration  with  H.  Moissan  {C.li.,  1897).     Two 

papers  on  "  I^oublo  Carbides"  {C.li.,  1898).    "  The  Tran.-ition  Point  of 

Sobdnit/' in  collaboration  with  Prof,  vau't   IluiT.     "  Tiio  Hydrates  of 
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Mauganese  Chloride,"  in  collaboration  with  H.  M,  Dawson  (Zeit.  Phy. 
Chem.,  1899).  "  A  New  Method  for  the  Determination  of  Transition 
Points,"  in  collaboration  with  H.  M.  Dawson  (Anier.  Jour.  Phy. 
Chem.,  1899).  1900-1906,  Chemist  to  the  "  British  Uralite  "  Com- 
pany, Higham,  Kent.  190G,  Chemist  to  the  *' Wilhelmina"  Co., 
Pontianak,  Dutch  West  Borneo. 

William  Ramsay.  J.  Norman  Collie. 

Frank  Collingridge.  N.  T.  M.  Wilsmore. 

G.  Nevill  Huntly.  Samuel  Smiles. 

Noel  Heaton. 
Willott,  David,  B.Sc, 

Rosedale,  Thorncroft  Road,  Sutton,  Surrey. 
Science  Lecturer.  Was  a  student  of  Chemistry  at  the  Manchester 
Technical  School,  and  afterwards  at  the  South- Western  Polytechnic, 
Chelsea.  Have  been  a  lecturer  in  Chemistry  for  15  years  at  the 
Swansea  Municipal  Technical  School,  the  Sutton  Technical  School,  kc. 
Took  the  B.Sc.  Degree  of  the  London  University  with  Honours  in 
Chemistry.  I  wish  to  become  a  Fellow  of  the  Chemical  Society  that  I 
may  keep  in  touch  with  current  chemical  literature. 

F.  H.  Lowe.  J.  C.  Crocker. 

Sidney  Skinner,  John  Wilson. 

J.  L.  White. 
Wilson,  William  John, 

28,  Windmill  Street,  Gravesend,  Kent. 
Analytical  Chemist.     Associate  of  the  City  and  Guilds  of  London 
Institute.     Assistant   Chemist   to    the   Associated    Portland    Cement 
Manufacturers  (1900),  Ltd. 

Henry  E.  Armstrong.  Edward  Horton. 

William  Robertson.  W.  A.  Davis. 

Gerald  T.  Moody. 

Wootton,  Hubert  Arthur,  B.A.  (Cantab.),  B.Sc.  (Lond.). 
20,  Great  College  Street,  Westminster. 
Science     Master     in    Westminster     School.      Formerly    Assistant 
Demonstrator    in   the  University   Chemical   Laboratory,  Cambridge. 
Formerly  Assistant  Lecturer  of  Clare  College,  Cambridge. 

W.  J.  Sell.  H.  J.  H.  Fenton. 

T.  B.  Wood.  H.  0.  Jones. 

//.  Brereton  Baker. 

The  following  certificates  have  been  authorised  by  the  Council  for 
presentation  to  Ballot,  under  Bye-law  I  (3) : 

Croghan,  Edward  Henry, 

c/o  Messrs.  H.  Eckstein  &  Co.,  P.O.  Box  149,  Johannesburg. 
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Analytical  Chemist.  Matriculation  and  full  chemical  course  at  the 
South  African  College,  Cape  Town,  from  1899 — 1902.  Also  Laboratory 
Assistant  to  Professor  Hohn  for  2  years.  1903 — 1906,  Assistant 
Analytical  Chemist  to  Messrs.  H.  Eckstein  &  Co.  At  present,  Chief 
Chemist  to  this  firm.  I  have  written  Uoo  papers  for  the  Chemical, 
Metallurgical,  and  Mining  Society  of  South  Africa,  and  one  for  the 
British  Association  at  their  meeting  in  South  Africa.  I  wish  to  keep 
in  touch  with  Chemical  progress. 

James  Moir.  J.  McCrae. 

Foreman,  Charles  Thomas, 

Janialpur,  E.I.E.,  Bengal,  India. 
(Chief)  Chemist    and    Metallurgist    to    the    East    Indian   Bailway. 
From  March,  1887,  to  Dec,  1899,  Assistant  Chemist  to  the  Consett 
Iron  and  Steel  Co.,  Durham. 

Paul  Bruhl.  W.  K.  Griper. 

David  Hooper.  W.  T.  Grice. 

Schober,  William  Bush, 

Lehigh  University,  South  Bethlehem,  Pa.,  U.S.A. 
Professor   of    Chemistry.     B.Sci.,    1886;    A.M.,    1890,    St.    John's 
College,   Annapolis,   Maryland.     Pli.D.,   Johns    Hopkins    University, 
1892.      Instructor   in    Chemistry,    Lehigh    University,    1892—1902 ; 
Assistant  Professor,  1902—1906;  Professor,  1906. 

Ira  Remsen.  Chas.  H.  Herty. 

Chas.  B.  Dudley.  Ghas.  Baskerville. 

Marston  T.  Bogert. 
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Thursday,  December  5th,  1907,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

The  President  announced  that  Professor  Wislicenus,  of  Tubingen, 
was  arranging  to  establish  a  memorial  to  the  late  Professor  Lothar 
Meyer. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Edward  Philip  Andreae,  Ph.D.,  Cresbalba,  Champion  Hill,  S.E. 
Marie  Joseph  Arseiie  Br.iun,  Pli.D.,  5,  Aspinall  Road,  Brockley,  S.K 
William  Henry  Collier,  13,  Powis  Gardens,  Bayswater,  W. 
John  Maxwell  Heron,  North  House,  Manningtree,  Essex. 
Thomas  Percy  Hilditch,  4,  Park  Hall  Place,  E.  Fiuchley,  N. 
Capet  Darcy  Morewood,  Ferudale,  Frodinghain,  Doncaster. 
AlfredjWilliam  Oke,  B.A.,  LL.M,,  32,  Denmark  Villas  Hove. 
Douglas  Robert  Piimoik,  31,  The  Gardens,  E.  Dulwich,  S.E. 
Arthur  Robert  Runeekles,  68,  Kyrle  Road,  New  Wandsworth,  S.W. 
Adolph  Octavius  Trechmann,  The  Old  Palace,  Rochester. 
Alfred  Wade,  Government  Pharmacist,  Fiji. 
Herbert    Edineston    Watson,    B.Sc.,     Tringhurst,    Cranes     Park, 

Surbiton. 
Harry  Percy  Wilson,  3,  Audley  Road,  Colchester. 
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A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
subsequently  declared  duly  elected  : 


Arthur  John  Bauks. 
Edward  De  Barry  Barnett. 
John  Forbes  Bell. 
Frank  Buckiiey,  B.A. 
Thomas  Callan,  B.Sc. 
Frederic      William     Caton, 

B.Sc. 
Geurgo  Hugh  Crisp,  B.A. 
Kdward  Henry  Croghan. 
Hdward       Joseph       Day, 

M.R.C.S. 
Frederick  Harold  Dupr^. 
Percy  Vivian  Dupr4. 
Francis  Bridger  Button. 
Claude  Scott  Fawcitt 
Charles  Thomas  Foreman. 
Thomas  Ivigby  Greenongh,  B.A. 
William  Hay. 

William  Doge  Hutchinson,  B.A 
Harry  Ingham,  M.So. 
Benjamin  Owen  Jones. 
John  Kaye,  M.A.,  B.Bc. 


Herbert  Marsdeu,  B.Sc. 

Hubert  Frederick  Saukey  Marshall. 

Gerald  Ilargrave  Martin. 

John  Edward  I^ngford  Moore. 

Charles  Samuel  Mummory. 
B.  A.,  < George  Joseph  Saunders,  B.E. 

William      Bush     Schober,      A.M., 
B.Sci.,  Ph.D. 

Robert  Harry  Smith. 
M.D.,  Harold  Ramsay  Stobie. 

Frederick  Tlionias,  B.Sc. 

Harold  Munkman  Timpany,  M.Bc. 

George   Arthur  Watson. 

Marcus  Weehsler,  D.Sc. 

Fid  ward  Wlieeler. 

Robert  Whymper, 

Percy  Williams,  B.Sc. 

David  Willott,  B.Sc. 

William  John  AVilsou. 

Hubert     Arthur    Woottou,     B.  .\., 
B.Sc. 


Of  the  following  papers,  those  marked  *  were  read 


*239.  "  The  affinity  constants  of  bases  as  determined  by  the  aid  of 
methyl-orange."  (Preliminary  note.)  By  Victor  Herbert  Veley. 

In  a  former  communication  {I'rans.,  1907,  91,  155),  it  was  shown 
that  if  X  be  the  units  of  01  c.c.  hydrochloric  acid  added  to  an  i\740,O00 
solution  of  methyl-orange,  and  y  be  the  heights  of  a  variable  tinto. 
meter  column,  expressed  in  centimetres,  reqvured  to  produce  the 
required  match  in  tint,  t\xen  y  =  kx-  b.  In  this  expression,  A;  is  the 
essential  factor  (or  constant)  of  y  in  terras  of  x  and  h  is  accidental. 

Certain  values  of  k  were  obtained  for  hydrochloric  acid,  as  also  for 
the  hydrochlorides  of  some  aminocarboxylic  acids. 

As  it  was  thought  that  such  values  might  serve  to  determine  the 
amount  of  free  hydrochloric  acid,  and  honce  the  degree  of  hydrolysis  of 
the  hydrochlorides  of  bases,  preliminary  experiments  were  made  with- 
out any  Kj>ecial  caro  with  a  sample  of  m-phenylenediamine  hydro- 
chloride. It  was  then  found  with  aqueous  solutions  of  this  salt  con- 
taining an  equi-acidio  quantity  of  this  acid,  whether  free  or  combined, 
that  the  ratio  il[iCflII^(NUj)^,2HCll/4HCI]  =  0-5  approximately.  In 
other  words,  50  j)er  cent,  of  the  salt  is  hydrolysed  into  the  free  base 
and  acid.     As  the  result  is  identical   with  that  obtained  by  Bredig 
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(Zeitsch.  [jhysikal.  Cheni.,  1894,  13,  21  4),  it  was  tliought  that  this  very 
simple  line  of  investigation  might  be  pursued  further.  So  far,  the 
jiydrochlorides  of  about  40  bases  of  various  degree  of  complexity, 
ranging  from  hydroxylamine  to  cinchonidine,  have  been  examined. 
Several  results  are  found  to  be  in  accordance  with  the  expression  of 
Arrhenius,  kb/ku,  =  {i  ~x)v/x'^  {ZeAtsch.  phyaikal.  Cheni.,  1881,  5,  17), 
even  at  the  great  dilutions  examined,  whilst  in  the  case  of  bases  of 
analogous  composition  the  ratio  of  the  hydrolysis  values  found  is 
nearly  e<jual  to  the  ratio  of  the  heats  of  neutralisation  with  hydro- 
chloric acid. 


*240.  ''The    constituents    of   the    essential    oil    of   nutmeg." 
By  Frederick  Belding  Power  and  Arthur  Henry  Salway. 

The  material  employed  in  this  investigation  consisted  of  an  oil 
which  was  distilled  from  unlimed  Ceylon  nutmegs  of  good  quality, 
ind  was  obtained  in  a  yield  of  694  per  cent.  It  had  d  \b°l\b°=* 
0-8690  ;  ai,  +  38°4'  in  a  1-dcm.  tube  ;  acid  value,  O'Sl  ;  ester  value,  3-15. 
The  more  complete  examination  of  the  oxygenated  constituents  of  the 
oil  was  a(.'Complished  by  means  of  a  product,  designated  heavy  oil  of 
nutmeg,  from  which  the  terpenes  had  been  to  a  large  extent  removed. 
i'his  had  d  20720°=  1-102 ;  a^  +  1°17'  in  a  1-dcm.  tube ;  saponification 
value,  G'lO. 

This  investigation  has  shown  that  the  essential  o\\  of  nutmeg 
contains  the  following  substances:  (I)  eugenol  and  (2)  Vsoeugenol 
(about  0*2  per  cent.) ;  (3)  ti-pinene  and  (4)  (/-camphene  (about 
<S0  jter  cent.);  (5)  dipentene  (about  8  per  cent.);  (6)  d-linalool, 
(7)  rf-borneol,  (8)  »-terpineol,  and  (9)  geraniol  (about  6  per  cent.); 
(10)  a  new  alcohol,  yielding  on  oxidation  a  diketo)ie,  C^ll■^^0.,  (a  very 
small  amount);  (11)  a  trace  of  au  aldehyde  resembling  citral,  but 
yielding  a  /S-naphthaciiwhoniuic  acid  derivative  melting  at  248"; 
(12)  safrolo  (about  0*6  percent.);  (13)  myristiciu,  CjjHjoO^  (about 
4  per  cent.) ;  (14)  myristic  acid,  in  a  free  state  (about  0*3  per  cent.), 
and  apparently  a  small  amount  in  the  form  of  esters;  (15)  formic, 
acetic,  butyric,  and  octoic  acids,  and  a  new  monocarhoxylic  acul, 
CjglljgOg,  all  in  the  form  of  esters,  and  in  relatively  small  amount. 

This  investigation  has  also  shown  that  the  portion  of  nutmeg  oil 
which  has  hitherto  been  designated  "  myristicol "  is  a  mixture  of 
alcohols,  of  which  terpineol  appears  to  be  the  pi-edominating 
constituent. 

Discussion. 

Dr.  Wade  remarked  that  none  of  the  constituents  which  had  been 
isolated  seemed  to  possess  the  characteristic  odour  of  nutmeg,  and 
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asked  whether  the  authors  had  been  able  to  trace  this  odour  to  its 
source. 

Dr.  Power  stated  that  the  characteristic  odour  of  nutmeg  oil  is  not 
that  of  any  individual  substance,  but  is  due  to  the  mixture  of  odorous 
compounds  contained  in  the  oil. 


♦241    "The    resolution  of  sec.-octjl  alcohol    (methylhexylcarbinol. 
Octane-2-ol)."     By  Robert  Howson  Pickard  and  Joseph  Kenyon. 

sec.-Octyl  alcohol  is  readily  converted  into  the  acid  phthalic  ester. 
The  dextro-sec.-oc<2/^  hydrogen  phthalate  is  then  obtained  by  the 
fractional  crystallisation  of  its  bi'ucine  salt  from  acetone,  and  the 
corresponding  ^oevo-compound  by  the  fractional  crystallisation  of  the 
dnchoniditie  salt  from  aqueous  acetone. 

The  «ec.-octyl  hydrogen  phthalates  have  [a]t)  48*2°  in  ethyl-alcoholic 
solution,  aud  when  hydrolysed  yield  the  pure  alcohols  which  have 
[a]'J  9-87^. 


242.  "  The  velocity  of  redaction  of  the  oxides  of  lead,  cadmium,  and 
bismuth  by  carbon  monoxide,  and  the  existence  of  the  sub- 
oxides of  these  metals."     By  Francis  Joseph  Brislee. 

The  pioduction  of  lead,  cadmium,  and  bismuth  suboxides  by  the 
reduction  of  the  higher  oxides  with  carbon  monoxide  has  been 
investigated.  The  velocity  of  reduction  of  the  oxides  was  determined 
by  heating  the  oxides,  contained  in  a  porcelain  boat,  to  300°  in  an 
apparatus  in  which  carbon  monoxide  was  circulated.  The  boat  was 
withdrawn  from  time  to  time  and  the  loss  in  weight  observed.  The  time 
interval  varied  from  one  and  a  half  to  six  hours.  The  results  were  then 
plotted  as  time-reduction  curves,  and  these  showed  a  distin  ct  break  at  the 
point  at  which  the  analytical  composition  of  the  product  was  near  that 
required  for  the  suboxide.  The  position  of  the  break  was  not  always 
at  the  Hul)Oxtde  point,  the  position  depending  on  the  relative  velocities 
of  the  two  reductions,  namely  : 

(1)  Oxide — >■  suboxide. 

(2)  Suboxide  — >-  metal. 

When  the  velocity  of  (1)  is  very  different  from  (2),  then  the  break 
will  occur  at  the  point  when  the  oxide  is  entirely  reduced  to 
■uboxide.  When  these  two  velocities  are  not  very  ditl'ereut,  the 
first  stage  of  the  reduction  is 

(la)  Oxide  — y  suboxide  — >>-  metal, 
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and  the  second  is : 

(2a)  .Suboxide  — y  metal, 

and  then  the  break  will  occur  below  the  point,  corresponding  to 
complete  reduction  of  the  oxide  to  suboxide.  The  experiments  made 
on  the  velocity  of  reduction  of  the  oxides  of  lead,  cadmium,  and 
bismuth  confirm  Tanatar's  results  (Zeitsch.  anorg.  Chem.,  1901,  27, 
30'!)  that  the  suboxides  of  these  metals  are  definite  chemical  com- 
pounds, but  do  not  prove  the  stability  of  these  compounds.  The 
suboxides  of  lead,  cadmium,  and  bismuth  are  formed  as  intermediate 
phases  in  the  reduction  of  tlie  oxide  to  metal  by  carbon  monoxide. 


243.  "The  relation  between  unsaturation  and  optical  activity. 
Part  I.  The  menthyl  and  bornyl  esters  of  /3-phenylpropionic, 
cinnamic,  and  phenylpropiolic  acids."  By  Thomas  Percy 
Hilditch. 

In  order  to  throw  further  light  on  Walden's  statement  that  increase 
of  unsaturation  in  a  compound  is  accompanied  by  increase  in  rotatory 
power,  the  author  ha.s  prepared  and  investigated  the  properties  of  the 
menthyl  and  bornyl  esters  of  the  above  three  acids.  Menthyl  hydro- 
cinnamate  (m.  p.  28"^),  menthyl  phenylpropiolate  (m.  p.  33°),  and  bornyl 
phenylpropiolate  (m.  p.  45°)  were  obtained  as  nearly  colourless, 
crystalline  solids,  whilst  the  other  three  esters  were  found  to  be  liquid 
at  the  ordinary  temperature.  The  boiling  points  of  the  compounds,  as 
well  as  the  .specific  gravities,  seem  to  show  a  regular  increase  with  in- 
crease of  unsaturation,  whilst  the  refractive  indices  rise  with  a  change 
to  an  ethylenic  linking,  but  fall  to  an  intermediate  value  for  the  further 
cliange  to  an  acetylenic  compound. 

The  following  conclusions  were  arrived  at  as  regards  optical 
activity  : 

(1)  The  change  in  rotation  for  either  change  of  constitution  is 
relatively  small. 

(2)  The  changes  are  nevertheless  perfectly  definite,  and  occur  in  a 
regular  manner  for  corresponding  stages  of  unsaturation  (the  rotations 
being  measured  at  three  successive  concentrations  in  each  of  two 
solvents,  chloroform  and  acetone). 

(3)  The  conversion  of  a  saturated  to  an  etiiylenic  bond  is  accompanied 
by  an  increase  in  optical  activity,  whilst  the  change  from  a  saturated  to 
an  acetylenic  linking  produces  a  decrease  in  rotatory  power. 

(4)  In  the  case  of  esters,  the  change  in  rotation  must  be  measured 
with  reference  to  the  difference  l)etween  the  specific  rotation  of  the 
ester  and  that  of  the  active  alcohol  from  which  it  was  formed. 
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(5)  Walden's  results  are  confirmed  so  far  as  the  change  to  an  ethylenic 
linking  is  concerned,  but  there  is  a  discrepancy  with  regard  to  the 
influence  of  the  triple  bond  on  the  optical  activity. 


244.  "  Methyl  ethers  of  some  hydroxyanthraquinoues." 
By  Arthur  George  Perkin. 

The  author  has  re-examined  the  principal  nou-tiuctorial  derivatives 
of  anthraquinone  present  in  Chay-root,  Oldenlandia  umhellata  (Perkiu 
and  Hummel,  Trans.,  1893,  63,  1160,  and  1895,  87,  817),  and  finds, 
contrary  to  the  suggestion  of  Bock  {Monatsh,,  1902,  23,  1008),  that 
these  compounds  possess  the  constitution  previously  assigned  to  them, 
and  do  not  contain  reduced  anthraquinone  nuclei.  The  antliragallol 
dimethyl  ether  {A),  m,  p.  209,  when  treated  with  alcoholic  potassium 
acetate,  gives  the  salt,  C^^Hj^Oj^K,  in  violet-coloured  leaflets,  and  on 
methylation  forms  anthragaUol  triniethyl  ether,  which  crystallises  in  pale 
yellow  needles,  m.  p.  167 — 168°.  AnthragaUol  dimethyl  ether  {B)  on 
methylation  gives  the  same  trimethyl  ether,  but  the  melting  points  of 
this  dimethyl  ether  and  its  acetyl  derivative,  previously  given  a.-> 
225—227°  and  175°  respectively,  are  now  found  to  be  230—232°  and 
176 — 178°.  Experiments  indicate  that,  whereas  in  the  compound  {A) 
the  methoxy-groups  are  present  in  the  positions  1:3,  in  (B)  they 
occupy  the  positions  1  : 2.  Alizarin  a-methyl  ether,  m.  p.  177 — 179°, 
on  methylation  gives  alizarin  dimethyl  ether,  m.  p.  210 — 211°,  and  its 
acetyl  compound,  m.  p.  212°,  contains  only  one  acetyl  group.  "With 
potassium  acetate,  it  gives  a  potassium  salt,  which  forms  garnet-red, 
prismatic  needles. 

Hystazarin  monomethyl  ether  on  methylation  gives  %s<a2aWnt£iwi«<%^ 
ether,  yellow  needles,  m.  p.  235 — 236°,  identical  with  the  compound 
prepared  from  hystazarin  itself.  Finally,  the  natural  y/j-hydroxy- 
anthraquinone  gave  the  methyl  ether,  m.  p.  192 — 193°,  The  so-called 
anthragaUol  dimethyl  ether  {€)  was  previously  i.solated  in  so  small  an 
amount  that  it  could  not  be  profitably  re-examined,  but,  as  the 
description  of  Bock's  dimethyl  ether  {loc.  cit.)  does  not  agree  with 
that  assigned  to  this  compound,  it  is  possibly  not  a  distinct 
Bubstance. 

A  re-examination  of  emodiu  monomethyl  ether  (Perkin  and  Kitnimel, 
7Va7W.,  1894,  66,  923)  has  confirmed  the  properties,  melting  point, 
Ac-.,  previously  assigned  to  it,  so  that  Oesterle's  conjecture  that  it  is 
identical  with  his  trihydroxyniethylanthraquinone  monomethyl  othci 
{Arch.  I'hartit.,  1907,  245,  287)  is  incorrect. 
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246.  "  The  colouring  matters  of  the  stilbene  group.  Part  IV.  Action 
of  caustic  alkalis  on  para-nitrotoluene  and  its  derivatives."  By 
Arthur  George  Green,  Arthur  Hugh  Davies.  and  Ronald  Smith. 
Horsfall. 

The  authors  find  that  the  product  of  oxidation  of  sub.stituted 
^^-nitrotoluenes  under  the  influence  of  cau.stic  alkalis  i.s  largely 
dependant  on  the  reactivity  of  the  particular  compound  employed, 
this  being  determined  by  the  nature  of  the  ortho-substituent.  Thus, 
whilst  the  cyano-derivative  (like  the  chloro-derivative  and  the  phenyl 
8ulphonate  already  inve.stigated)  gave  only  a  stilbene  derivative, 
dibenzyl  compounds  were  obtained  from  the  methyl,  methoxy-,  and 
earboxy-derivatives,  and  both  stilbene  and  dibenzyl  derivatives  from 
/j-nitrotoluene  itself.  Those  derivatives  which  react  least  easily  with 
production  of  red  condensation  products  yield  dibenzyl  compounds  by 
preference,  whilst  those  which  react  most  I'eadily  and  form  violet  to 
blue  condensation  products  give  chiefly  stilbene  compounds. 

The  results  point  to  the  conclusion  that  the  condensation  in  question 
occurs  in  two  stages,  which  may  be  more  or  less  concurrent  according 
to  the  degree  of  reactivity  of  the  substance.  The  product  of  the  first 
stage,  when  oxidised,  givos  a  dinit rodihfnzvl,  that  of  tlm  seroiul  stAsje 
a  dinitrostilbene  : 

C«ndou«atiou     CH2't)gH^'NO     aondeu*atiou     CH'OgU^'NO 


o 


4 


ytJ 


CH/tJflH^-NO.,  CH-CgH^-NO, 

CH./C,H,'NOj  CH-CfiH^-NOj 

Substituents  which  increase  the  reactivity  of  the  substance  therefore 
favour  the  formation  of  stilbene  compounds. 

A  comparison  of  the  relative  reactivity  of  a  number  of  such  com- 
pounds under  like  conditions  shows  that,  whilst  the  methyl,  methoxy-, 
amino-,  and  carboxy-groups  have  but  little  influence  on  the  reactivity, 
the  more  strongly  electronegative  groups,  such  as  the  sulphophenyl, 
cyano-  and  nitro-groups,  exert  a  powerful  effect,  that  of  the  nitro-group 
being  the  strongest. 
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246.  "The  replacement  of  alkyl  radicles  by  methyl  in  substituted 
ammonium  compounds."  By  Humphrey  Owen  Jones  and  John 
Robertshaw  Hill. 

It  has  been  shown  previously  {Proe.,  1901,  17,  205  ;  Trans.,  1905, 
87,  1726)  that  the  allyl  and  benzyl  groups  are  readily  displaced  from 
amines  or  quaternary  ammonium  compounds  by  the  methyl  groxip  on 
treatment  with  methyl  iodide  either  at  the  ordinary  temperature  or 
at  100°. 

The  authors  now  find  that  the  other  alkyl  groups,  ethyl,  propyl, 
wopropyl,  butyl,  isobutyl,  and  isoamyl,  are  all  replaced  by  methyl, 
sometimes  in  the  cold,  but  more  easily  on  heating  with  methyl  iodide. 

The  two  series  of  ammonium  compounds  derived  from  dimethyl- 
aniline  and  ^-bromodimethylaniline  (Hill,  Proc.  Camb.  Phil.  Soc,  1907, 
14,  166)  have  been  examined,  and  the  phenyltrimethyl  compound  is 
the  final  product  in  each  case.  The  replacement  is  due  to  the  dissocia- 
tion of  the  ammonium  salt,  in  methyl  iodide  solution,  into  tertiary 
amine  and  alkyl  iodide,  the  tertiary  amine  then  combines  with  methyl 
iodide  to  produce  the  trimethyl  compound,  which  is,  in  each  case,  much 
the  least  soluble  of  all.  The  ease  with  which  the  different  groups  are 
replaced  varies  considerably,  and  is  dependent  jointly  on  the  extent 
to  which  the  dissociation  takes  place  and  on  the  solubility  of  the 
ammonium  salt.  The  ethyl  or  wobutyl  group  is  most  readily  replaced, 
and  the  ?aoamyl  gro\ip  is  the  most  diflScult  to  displace. 


247.  "  Note    on    the  formation    of  {'abnormal  platinichlorides.     (A 
correction.)"     By  Albert  Ernest  Dunstan. 

In  a  recent  communication  (Dunstan  and  Cleaverley,  Trans.,  1907, 
01,  1619),  the  preparation  of  three  platinichlorides  of  the  general 
formula  B^,H.3PtCl,5  was  described.  These  were  thought  to  belong  to 
a  new  type  of  platinichlorides,  but  this  is  now  found  to  be  a  mistake, 
as  Werner  {Ber.,  1903,36,  147)  had  collected  all  instances  of  such 
abnormalities  known  up  to  that  date.  Suhsequently,  Morgan  and 
Micklethwuit  {Tranc,  1906,  89,  803)  added  tlie  ca.sea  of  coumarin 
platinichloride  and  aurichloridc,  whilst  Pickard  and  Kenyon  have 
described  {Trans.,  1906,89,  268)  trietliyl  ,  tripropyl,  and  tribonzyl- 
phospbine  oxide  hydrogen  platinichlorides,  the  latter  of  which  had 
l>een  j>repared  by  FleisHner  {litr.,  1880,  13,  1065)  and  by  l^etts  and 
Collie  (Trana.  Hoy.  Soc.  Edin.,  1888,  30,  I,  181). 
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248.  "  The  nitrates   of  dimethyl-  and   methylethyl-thetine  menthyl 
esters."     By  Samuel  Smiles. 

The  nitrates  of  dimethyl-  and  methylethyl-thetine  menthyl  esters 
were  prepared  by  precipitating  concentrated  aqueous  solutions  of  the 
bromides  with  aqueous  ammonium  nitrate.  Dimethi/lt/ietine  \-menthi/l 
ester  nitrate  forms  colourless  prisms  which  melt  at  125 — 127°  and  are 
very  sparingly  soluble  in  cold  water  or  ethyl  acetate,  but  readily  so  in  the 
hot  media.  In  alcoholic  solution,  (1)2  per  cent,  the  salt  has  [a]i,  -  53'9^ 
and  [MJo  - 173°  approximately.  Methylethyl-di-\-theti'iie  Vnventhyl 
enter  nitrate  has  [M]d  about  -  178''  in  the  same  solvent;  it  melts  at 
120 — 122°,  and  is  slightly  more  soluble  than  the  dimethyl  derivative. 

The  methylethyl  salt  was  fractionally  crystallised  from  ethyl 
acetate  with  a  view  to  resolving  the  thetine  into  optical  isoiuerides. 
The  experiments  have  been  hitherto  unsuccessful,  probably  owing  to 
the  instability  of  the  ester  to  which  attention  has  already  been  drawn 
{Trans.,  1905,  87,  451).  The  le.ss  soluble  fraction  contained  the 
dimethylthetine  ester,  indicating  the  decomposition  of  the  salt.  The 
rotatory  powers  of  the  platinichlorides  of  the  dimethyl  and  methyl- 
ethyl  derivatives  are  corrected  from  these  already  given  to  [MJo  -  438° 
for  the  dimethyl  and  [M]i,  -  380°  approximately  for  the  methylethyl- 
thetine,  that  for  the  diethyl  being,  as  before,  [M]d  —  330°. 


249.  Synthesis  of  brazilinic  acid  and  the  lactones  of  dihydro- 
brazilinic  and  dihydrohaematoxylinic  acids.  (Preliminary 
note.)    By  William  Henry  Perkin,  Jan.,  and  Robert  Robinson. 

Brazilinic  acid  is  formed  when  trimethylbrazilin  is  oxidised  by 
permanganate  {Trans.,  1902,  81,  1030)  : 

and,  on  reduction,  is  converted  into  the  lactone  of  diliydrobrazilinic 
acid : 

^'ift^is^g  +  2H  =  CigHigOg  4-  HjO. 

Since  these  two  acids  contain  the  same  number  of  carbon  atoms  as 
trimethylbrazilin,  it  seemed  probable  that  the  determination  of  their 
constitutions  might  yield  information  which  would  definitely  pi'ove  the 
constitution  of  brazilin.  The  authors  have  succeeded  in  synthesising 
brazilinic  acid,  the  lactone  of  dihydrobrazilinic  acid,  and  also  the 
corresponding  lactone  of  dihydrohsematoxylinic  acid  by  methods 
which  leave  no  doubt  as  to  their  constitutions. 
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Brazilinic  acid  (no.  p.  208°)   is  obtained  in  small  quantity  when  a 
mixture  of  m-methoxypheuoxyacetic  ester  and  m-hemipinic  anhydride 

O-OHg-CO.Kt 
II  *^^^  ^<C0l      joMe' 


is  dissolved  in  carbon  disulphide  and  treated  with  aluminium  chloride. 
This  synthesis  clearly  indicated  that  brazilinic  acid  must  be  represented 
by  the  formula  (I), 

O'CH, 


MeOr    ^OH       CO.^Hf    ^OMe 


MeO  MeO 

(I.)  (II.) 

and  further  proof  of  this  was  obtained  by  the  synthesis  of  the  lactone 
of  dihydrobrazilinic  acid,  which  was  accomplished  in  the  following  way. 
A  mixture  of  resorcinol  dimethylether  and  m-hemipinic  anhydride, 
when  treated  with  aluminium  chloride,  yields  hydroxytrimethoxy- 
l>emoylhenzoic  add  (II). 

Reduction  with  sodium  amalgam  converts  this  acid  into  hydroxy- 
inethoxyplienyl-m.-meconine  (m.  p.  207°)  (III) : 

O.9H, 


CH— 

-0 CO 

0M( 

::> 

e  OMe 

(HI.) 

MeU,       ^UH  MeO/^/'     C;0,H 

\/\  \/\ 

CH O — CO 

\         / 

/  '  "\ 

\ .^/ 

OMe  OMe 

(IV.) 

When  tbiri  substance  is  treated  with  chloru.icetic  acid  and  put.issiuui 
hydroxide,  it  is  converted  into  an  acid  wliich  melts  at  226 — 227'  ami 
ia  identical  with  the  lactone  of  dihydrobrazilinic  acid. 

Tl«o  latter  acid  must  therefore  have  the  constitution  (IV). 

ThiH  xynthesis  not  only  conlirms  the  constitution  given  above  to 
brazilinic  acid,  but  the  authors  consider  that  it  proves  clearly  that 
bruxilin    muHt    be   represented    by   the    constitutional    formula    (V), 
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*       0 

OH              OHj, 

0 

\/\/C(OH)\ 

\             / 

/             \ 

\             / 
OH       OH 

\ 

/             \ 

\ / 

OH       \ 

(V.) 

(VI.;: 

first  suggested  by  Werner  aud  Pfeiffer  (Chem.  Zeitsch.,  1904,  3,  421). 

The  lactone  of  dihydrohoematoxylinic  acid  (ui.  p.  192°)  was  similarly 
synthesised  from  pyrogillol  trimethyl  ether  and  m-hemipinic  anhydride 
by  treatment  with  aluminium  chloride  and  subsequent  reduction  aud 
treatment  with  potassium  hydroxide  and  chloroacetic  acid.  The  con- 
stitution for  hsematoxylin  is  therefore  derived  from  the  above  formula 
for  brazilin  by  the  introduction  of  a  hydroxy-group  at  the  point  in- 
dicated by  the  asterisk. 

An  entirely  different  series  of  experiments  on  brazilein,  carried  out 
in  conjunction  with  Paul  Engels,  has  shown  that  the  constitution  of 
tliis  important  substance  is  represented  by  (VI),  an  expression  easily 
derived  from  the  formula  of  brazilin  given  above.  In  the  detailed 
account  of  the  authors'  experiments,  it  will  be  further  shown  that  the 
important  derivatives  of  trimethylbrazilin,  namely,  trimethylbrazilone, 
a-anhydrotrimethylbrazilone  and  i/r-trimethylbrazilone,  have  constitu- 
tions represented  by  the  formula'  : 


0 

0 

^^«0^  Y  ^         OH 

0(0H)      OH, 

<-> 

OMe  OMe 

OMe  OMe 

I'riituihylbrarUone . 

aAnhydrotriinHhylbrazilum 

MeO  '  \/Y 

"^^     1       1        OH 

CO.,H 

\/\^ 

CH, 

C 

\_ 

/ 

\ 

> 

OMe  OMe 

ii-THi>'  ihylb^ra 

zilom. 
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250.  "  Condensations  of  ketones  containing  the  group  •CHg'CO'CHI 
with  esters  in  presence  of  sodium  ethoxide."  By  Reginald 
William  Lane  Clarke,  Arthur  Lapworth,  and  Elkan  "Wechsler. 

It  has  already  been  shown  {Trans.,  1907,  91,  1919)  that  when 
cyanodihydrocarvone,  which  contains  the  above  grouping,  is  acted  on 
by  nitrous  esters  in  presence  of  sodium  ethoxide,  the  attack  occurs  at  the 
*CHI  group.  It  is  now  proved  that  menthone  reacts  in  the  same  way, 
although  when  alkyl  formates  are  used  under  analogous  conditions  it 
is  the  'CHo*  group  which  is  reactive.  Pulegone  appears  first  to  be 
converted  into  isopulegone,  which  then  behaves  like  menthone,  yielding 
a  hydroxttni7io-acid  having  the  structure  : 

^g3^C-C(:NOH)-CH2-CH./CH(CH3)-CH2-C02H. 

Bromocamphor  yields  only  isonitrosocamphor,  and  fenchone,  in 
accordance  with  Semmler's  view  of  its  constitution,  is  quite  un- 
affected. 

The  fact,  that  esters  of  different  kinds,  acting  under  the  influence  of 
sodium  ethoxide  and  similar  agents,  appear  to  select  different  points 
for  attack  on  ketones  containing  the  group  'CHj'CO'CH!,  is  shown  to 
be  of  considerable  importance  in  connexion  with  the  question  of  the 
mechanism  of  syntheses  brought  about  by  such  agents. 


251.    "  Acylogens     and     thiocarbamides."     By   Augustus    Edward 
Dixon  and  John  Taylor. 

Following  up  their  previous  inquiries  in  the  above  direction  (IVatis., 
1907,  91,  912.  Compare  also  Dixon  and  Hawthorne,  ibid.,  122),  the 
authors  have  now  studied  the  behaviour  of  certain  acyl  chlorides  with 
allyl-substituted  thiocarbamides,  and  of  phenylthiocarbamide  with 
halogenised  ncyl  halides. 

Acetyl  chloride  unites  with  allylthiocarbamide  to  form 
03Hj,-NH-C(NH)-SAc,HCl, 
white  crystals,  melting  at  103 — 104°.  On  withdrawal  of  the  com- 
bined halogen  acid  by  weak  alkali,  the  acetyl  group  migrates  with 
pro<luction  of  CjHr/NAcCS'NHj,  m.  p.  96°,  the  latter,  when  melted, 
undergoing  further  change  into  CjHj-NM'CS'NHAc,  m.  p.  74^^;  of 
thene  threo  isomeric  formR,  the  first  alone  is  basic. 

With  «6-photiylallylthiocarbamide,  acetyl  cliloride  yields   iV-phenyl- 
propylene-^-thiourea  (Pragor,  Jkr.,  1889,  22,  2992). 

Methyl  chiorocarbonato  gives  with  a6-pheiiylallylthiocarbamide  the 
compound   C3Hj,-NH-C(NPh)-8'COjMe,HCI,  m.    p.   87°;    from    this, 
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water  eliminates  the  halogen  acid,  and  the  carboxymethyl  group  there- 
upon migrates  to  form  C3H5-N(CO.,Me)-C.S-NHPh,  m.  p.  83°.  Ethyl 
chlorocarbonate  behaves  similarly,  the  hydrochloride  melting  at  96°, 
and  yielding  by  treatment  with  water  the  corresponding  trisubstituted 
thiocarbamide  as  a  non-basic  oil. 

Chloroacetyl  chloride  and  broniopropionyl  bromide  react  readily  with 
phenylthiocarbamide,  but  not  to  produce  additive  compounds  ;  instead, 
two  molecules  of  halogen  acid  are  eliminated,  one  of  which  passes  off, 
the  other  remaining  combined  with  the  product,  a  ring  compound,  either 

NH'CO 
"  phenylthiohydantoin,"    PhN!C<^  Xrr  »    ®'"    ^^'^    methylic    homo- 

logue,  as  the  case  may  be. 

Acetyl  chloride  combines  with  benzyl-i/'-thiourea, 

NH,/C(NH)-S-CH.3Ph, 

Turnishing  the  hydrochloride  of  an  acetyl  derivative,  and,  conversely, 

benzyl   chloride  unites  additively  with  acetylthiocarbamide ;  whethei- 

the  products  are  identical  or  isomeric  could  not  be  decided,  owing  to 

the  readiness  with  which  they  decompose  yielding  benzyl  mercaptan. 


252.  "  The  alkyl  compounds  of  gold."     By  William  Jackson  Pope 
and  Charles  Stanley  Gibson. 

The  authors  have  prepared  vionoethylauric  dibromide,  (C.2H5)AuBrjj, 
and  amminodiethylauric  bromide,  (C,H5).2AuBr,NH3  (compare  also 
Proc,  1907,  23,  245). 


253.  '<  The    refractive  power    of   diphenylhexatriene     and    allied 
hydrocarbons."     By  Ida  Smedley. 

The  molecular  refractions  of  diphenylbutadiene  and  diphenyl- 
hexatriene (Proc,  1907,  23,  162)  were  measured  and  compared  with 
those  of  other  hydrocarbons.  Sufficient  data  have  been  obtained  to 
calculate  the  influence  of  the  phenyl  and  the  ethenoid  groups  in 
unsaturated  hydrocarbons.  In  each  case,  the  refractive  power  of  the 
group  increases  markedly  as  the  number  of  unsaturated  groups  with 
which  it  is  conjugated  increases.  The  influence  of  the  hexatriene 
structure  is  always  greater  thau  that  of  the  benzene  ring,  a  result 
considered  by  the  author  to  be  at  variance  with  the  representation  of 
the  benzene  molecule  as  a  closely  conjugated  system  of  double  bonds. 
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At  the  next  Ordinary  Meeting,  on  Thursday,  December  19th,  1907, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"Derivatives  of  tetramethyl  glucose."  By  J.  C.  Trvine  aiv'  \  M. 
Moodie. 

"The  characterisation  of  mercerised  cotton."  (Preliminary  note.) 
By  J.  Hiibner. 

"Attempted  synthesis  of         L  dinaphthacridine :       Condensft- 

tion   of    methylene   dichloride    and   /-8ub8tituted-2-naphthylamine8." 
By  A.  Senier  and  P.  C.  Austin. 


R.   I'LAV   AND  HONS,   LTD.,    BREAD    ST.    HIH,    K.C.,    AND  BUNOAT,   8VF»X)LK. 


/.<*»../  30/12/07 


PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.  23.  No.  334. 


Thursday,  December  19bh,  1907,  at  8.30  p.m..  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

The  President  referred  to  tlie  death  of  Lord  Kelvin,  and  stated  that 
the  Society  would  be  represented  at  his  fune  ra 

It  was  also  announced  that  the  Society  had  lost  through  death 
Mr.  Samuel  Hall,  and  Prof.  T>.  J.  Harrington,  of  McGill   University, 

Montreal. 

Messrs.  P.  V.  Dupre,  G.  H.  Martin,  C.  P.  Matthews,  W.  S.  Mills, 
M.  Wechsler,  E.  Wheeler,  and  R.  Whymper  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Guy  Barr,  B.A.,  B  Sc.,  79,  Fillebrook  Road,  Leytonstone,  N.E. 

Walter  Bx'own,  jun.,  Brookvale,  Strathaven,  N.B. 

David    Cowan    Crichton,    M.A.,    B.Sc,    A.I.C.,    Backhill    House, 

Musselburgh. 
Andrew  L.  Scott,  F.I.C.,  Fir  Lodge,  Cheshunt,  Herts. 
John  Armstrong  Smy the,  15,  The  Poplars,  Gosforth,  Newcas  tle-on- 

Tyne. 
Charles   Sedgley  Spiers,  The  Woodlands,   Scalford   Road,  Melton 

Mowbray. 
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John  Watson,  B.Sc,  5,  Kendrew  Street,  Darlington. 
William  Henry  Withey,  B.A.,  Stroud,  Glos. 
Joseph  Yates,  18,  Park  Street,  Haslingden,  Lanes. 

Certificates  have  been  authorised  by  the  Council  under  Bye  Law  I 
(3)  in  favour  of  the  following  : 

Puran  Singh,  Dehra  Dun,  India. 

Archibald  Edgar  Collens,  Government  Laboratory,  Port  of  Spain, 
Trinidad. 

Of  the  following  papers,  those  marked  *  were  read : — 


*254.  "  Attempted  synthesis  of  ^    i  J^-dinaphthacridine ;  condensa- 

p~LiH.fi 

tion  of  methylene  dichloiide  and  l-substituted-2-naphthylamines." 

By  Alfred  Senier  and  Fjercy  Corlett  Austin. 

B~N-3 
In  attempting  to  synthesise  derivatives  of  the  unknown  ^    l,„/,- 

p-CHp 

dinaphthacridine  (compare  Senier  and  Austin,  Trans.,  1906,  89,  1387) 

by  condensing  methylene  dichloride  with   derivatives  of  /3-naphthyl- 

amine  in  which  the  hydrogen  of  the  a-position  adjacent  to  the  amino- 

group  had  been  substituted,  the  authors  have  found  that  when  the 

substituent  was  a  halogen,  either  Reed's  dinaphthacridine  or  a  meso- 

derivative  thereof  was  formed,  thus  completing  the  pi'oof  that  this 

base  has  the  constitution  assigned  to  it.     In   the  case  of  1  -nitro-2- 

uaphthylamine,  no  acridine  was  obtained. 

l-Chloro-2-naphthy lamina  reacts  with  methylene  dichloride  to  form 

lJt  -dinaphthacridine.  l-Bromo-2-naphthylamine  and  methylene 
a-CHa 

dichloride  yield  t-hromo-      t^ -dinaphlhaci-idine,    which   crystallises 
a— CMa 

from  benzene  in  yellow  needles,  melting  at  2ir)'r)'^  (corr.).    Its  solutions 

are  fluorescent,  and  it  differs  from  the  halides  of  the  dinaphthacridines 

(Senier  and  Austin,  IVana.,  1904,  85,  1196),  as  it  may  be  boiled  with 

potassium   hydroxide    solution,    and    even    distilled    under    reduceil 

pressure,  without  decomposition. 

The  hydrochlwide,  aurichloride,  and  jdalinichloride  are  yellow 
IMwders. 

With  glacial  acetic  ticid,  the  base  forms  a  deep  yellow,  crystalline 
compound,  melting  at  273*^.     Reduction  with  stannous  chloride  leads 

to  tbo  production  of  bis-       I    ,  -dinaphthacridine  dihydride. 
a-C  Ha 
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*255.  "Cobaltamine  compounds."     (Preliminary  note.) 
By  Charles  Edward  Groves. 

During  the  past  few  years,  the  author  has  investigated  some  of  the 
cobaltamine  compounds,  and  owing  to  the  recent  appearance  of  papers 
on  the  subject,  he  considers  it  advisable  to  publish  a  preliminary 
account  of  some  of  the  results  obtained. 

Crimson  Carbonate. — When  freshly-precipitated  cobalt  carbonate, 
suspended  in  dilute  ammonia,  is  agitated  with  air  and  then  exposed  to 
the  air  for  three  or  four  days,  the  solution  becomes  brownish-red  and 
deposits  bright  crimson  crystals.  These  can  be  purified  by  recrystal- 
lisation  from  water  at  about  45^,  or,  better,  from  a  very  dilute  solution 
of  ammonium  bicarbonate.  The  carbonate  is  readily  decomposed  by 
acids  with  evolution  of  carbon  dioxide,  and  formation  of  the  corre- 
sponding salts.  It  is  almost  insoluble  in  cold  water,  but  on  heating 
gently  (45'^)  the  crystals  dissolve  ;  at  a  higher  temperature,  the  solution 
becomes  brown  and  turbid.  The  substance  is  practically  insoluble  in 
dilute  ammonia  in  the  cold,  and  very  little  dissolves  even  on  heating 
It  is  almost  insoluble  in  dilute  alcohol  even  on  boiling.  The  author 
purposes,  provisionally,  calling  this  compound  carycino-cobcUtamine 
carbonate  {KapvKivo%,  blood-red). 

Blue-black  Compound. — This  is  formed  when  the  crimson  carbonate 
is  treated  with  nitro-hydrochloric  acid.  On  gradually  adding  the 
latter  to  the  carbonate  under  water,  it  dissolves  witli  effervescence, 
but  on  adding  more  of  the  acid  a  red,  crystalline  precipitate  is 
produced,  which  if  left  in  the  liquid  for  a  day  or  more  is  converted  into 
the  "bluish-black"  crystals.  This  compound  dissolves  readily  in 
concentrated  ammonia,  forming  a  rose-coloured  liquid.  When  boiled 
with  hydrochloric  acid,  it  is,  apparently,  completely  converted  into  the 
purpureo-chloride.  In  an  aqueous  solution  of  ammonium  bicarbonate, 
it  dissolves  to  a  purple  liquid. 

Bronze-green  Chloride  and  the  corresponding  Nitrate. — Of  these  two 
salts,  the  nitrate  is  the  more  readily  prepared,  and  it  can  be  easily 
converted  into  the  chloride,  which  is  bronze-green,  the  colour  of  the 
nitrate  being  greyish-green.  The  nitrate  is  most  easily  prepared  by 
gradually  adding  a  solution  of  cobalt  nitrate  in  dilute  nitric  acid,  in 
the  proper  proportion,  to  a  mixture  of  dilute  ammonia  with  a  solution 
of  ammonium  persulphate  contained  in  a  large  flask,  and,  after  it  is 
thoroughly  oxidised  by  shaking  it  with  air,  acidifying  the  mixture 
with  dilute  nitric  acid. 

This  nitrate  is  almost  insoluble  in  water,  but  dilute  ammonia 
dissolves  it  readily,  forming  a  pink  solution,  and  it  is  also  soluble  in 
ammonium  bicarbonate  solution.     It  is  neither  altered  nor  dissolved 
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by  nitric  acid,  whether  concentrated  or  dilute,  and  it  is  also  insoluble 
in  boiling  acetic  acid,  but  on  adding  concentrated  hydrochloric  acid  to 
the  mixture  it  dissolves  at  once. 

The  hydrochloride  is  easily  obtained  from  the  nitrate  by  heating 
the  latter  with  dilute  hydrochloric  acid  (1  :  2)  at  70°  for  twenty  to 
twenty-five  minutes.  It  can  easily  be  recrystallised  from  hot  very  dilute 
hydrochloric  acid,  when  it  separates  in  long,  bronze-green  needles.  The 
purified  hydrochloride  dissolves  in  cold  water,  forming  a  deep  blue 
liquid,  but  this  soon  decomposes,  especially  when  warmed,  depositing 
a  brown  powder,  apparently  cobaltous-cobaltic  oxide. 

Grass-green  Compound. — If  purpureo-cobaltic  chloride  (or  nitrate)  is 
heated  for  some  hours  with  dilute  ammonia,  or,  better,  ammonium 
carbonate  solution,  it  dissolves,  and  the  dark  red  solution  containing 
roseo-cobaltic  salt,  if  kept  for  some  time,  deposits  a  crystalline  mass 
consisting  of  minute,  pink  needles.  After  these  have  been  separated, 
concentrated  nitric  acid  is  added  to  the  mother  liquor,  the  brick-red 
precipitate  tlius  formed  is  removed  by  filtration,  and  a  slow  current  of 
crude  nitrosyl  chloride  passed  into  the  purple-red  filtrate.  This  after 
twenty-four  hours  deposits  a  mixture  of  red  and  green  crystals.  These 
can  be  separated  by  washing  with  water,  which  easily  dissolves  the  red 
crystals,  leaving  the  grass-green  compound,  which  is  comparatively 
insoluble  in  water. 

This  green  salt  is  only  sparingly  soluble  in  water  and  in  dilute 
ammonium  bicarbonate  solution,  and  is  practically  insoluble  in  alcohol 
and  dilute  acids.  When  boiled  with  dilute  hydrochloric  acid,  it 
appears  to  be  converted  into  the  purpureo-chloride. 


*256.  "  The   direct    interaction   of  aryl   halides   and  magnesium." 
By  James  Frederick  Spencer  and  Eleanor  Marguerite  Stokes. 

The  author.s  find  that  cyclic  halogen  compounds  react  with  magnesium 
powder  without  the  use  of  ether  when  the  two  substances  are  heated 
together.  The  products,  which  are  of  the  typeK'MgX,  are  light  grey 
solids,  and  are  readily  decomposed  by  water  with  considerable  evolution 
of  heat  and  production  of  the  hydrocarbon  : 

R-Mgl  4-  ll.fi  -  R-H-  -I-  Mg(OH)I. 

lodo-  and  bromo-benzene  yielded  benzene  and  diphenyl ;  /j-iodo-  and 
o-bromo-toluene  gave  toluene  ;  7n-bromo-  and  o-chloro-auilino  gave 
aDJline ;  />-bromo-phenol  yielded  phenol,  and  a-bromonaphthalene  and 
bromoacenaphtheno  gave  the  respective  hydrocarbon?.  The  yields  in 
all  these  casef  were  extremely  good.     Chloro-substitution  products  do 
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not  react  generally  in  this  way.  In  the  case  of  aliphatic  compounds, 
methyl  iodide,  methylene  iodide,  and  isopropyl  iodide  were  indifferent, 
but  bromosuccinic  acid  gave  succinic  acid. 

Discussion. 

Dr.  MoKE^fZIE  pointed  out  the  interest  of  the  observations  of  the 
authors  in  connexion  with  Tschelinzeff's  results  with  the  "  individual " 
magnesium  compounds  of  the  type  Il'MgX,  obtained  by  the  inter- 
action of  magnesium  and  halogen  compounds  in  benzene  solution  with 
the  vise  of  dimethylaniline  as  catalyst. 

In  view  of  the  results  of  Schroeter  {Ber.,  1903,  36,  3005)  on  the 
action  of  carbon  dioxide  on  magnesium  phenyl  bromide,  Dr.  McKonzie 
asked  if  the  formation  either  of  triphenylcarbinol  or  benzophenone 
had  been  noted  by  the  authors  in  the  experiment  on  the  formation  of 
benzoic  acid  described  by  them. 

Dr.  Spencer  replied  that,  owing  to  the  large  yields  obtained, 
triphenylcarbinol  and  benzophenone  had  not  been  looked  for,  and 
their  formation  could  only  take  place  to  a  small  extent,  if  at  all. 


257.  '•  Derivatives  of  tetramethyl  glucose."     By  James  Colquhoun 
Irvine  and  Agues  Mariou  Moodie. 

Tetramethyl  glucoseoxime,  which  was  obtained  as  a  mixture 
of  a-  and  ^-forms  melting  at  61 — 68°,  shows  in  methyl -alcoholic 
solution  a  specific  rotation  of  +25"9°  without  mutarotation. 
The  constitution  of  the  compound,  deduced  from  its  behaviour  on 
alkylation  and  the  hydrolysis  of  the  product,  shows  that  it  does 
not  possess  the  normal  oxime  structure,  but  is  produced  by  the 
reaction  of  the  sugar  in  its  y-oxidic  forms.  Similar  arguments  point 
to  the  fact  that  tetramethyl  glucoseanilide  also  possesses  the  y-oxidic 
linking,  and  is  not  derived  from  an  alkyloxy-aldehyde.  The  compound 
melted  at  132 — 134°,  and  gave  [a]ii'-l- 229-5'^  in  acetone  solution. 

Tetramethyl  chloroglucose  and  tetramethyl  bi'omoglucose  were  obtained 
as  uncrystallisable  syrups,  which,  in  their  reactions,  closely  resemble 
the  corresponding  tetra-acetyl  compounds.  As  they  were  readily 
converted  into  a  mixture  of  a-  and  )8- tetramethyl  methylglucosides 
when  treated  with  methyl  alcohol  and  silver  oxide,  the  preparations 
doubtless  consisted  of  mixtui'es  of  a-  and  yS-forms. 

Negative  results  were  obtained  in  attempts  to  produce  acetal 
derivatives  of  tetramethyl  glucose,  and  the  application  of  the  Grignard 
reaction  also  led  to  no  result. 

With  one  doubtful  exception,  all  the  derivatives  studied  indicate 
that  the  alkylated  sugar  i*eacts  invariably  in  the  y-oxidic  form,  but 


304 

this  characteristic  linking  appears  to  be  absent  in  tetramethyl  glucose- 
hyclrazone. 

In  the  course  of  the  work,  it  was  found  that  the  silver  oxide  method 
of  alkylation  can  be  readily  applied  to  the  methylation  of  different 
types  of  oximes,  thus  furnishing  a  convenient  method  of  determining 
the  hydroxyl  content  of  such  compounds. 


258.  "  The    characterisation  of  mercerised  cotton."     (Preliminary 
note.)    By  Julius  Hiibner. 

The  author  has  studied  the  action  of  a  number  of  reagents  on 
cotton,  both  before  and  after  mercei*isation,  and  finds  that  the  following 
methods  afford  a  certain  means  of  distinguishing  between  mercerised 
and  non-mercerised  cotton,  and  also  enable  the  degree  of  mercerisation 
to  be  approximately  ascertained. 

The  cotton  to  be  examined  is  steeped  in  a  saturated  solution  of 
potassium  iodide  containing  iodine  ;  after  a  few  seconds'  immersion,  the 
sample  is  withdrawn  and  washed  five  or  six  times  in  a  2  per  cent, 
potassium  iodide  solution.  After  this  treatment,  mercerised  cotton  is 
found  to  have  acquired  a  brownish-black  colour,  whilst  unmercerised 
cotton  remains  white ;  on  then  treating  the  samples  with  water,  the 
mercerised  cotton  turns  bluish-black  and  the  unmercerised  sample 
remains  quite  white. 

Another  convenient  method  for  distinguishing  between  mercerised 
and  untreated  cotton  consists  in  steeping  the  samples  in  an  aqueous 
solution,  100  c.c.  of  which  contain  93'3  grams  of  zinc  chloride  and 
about  0'005  gram  of  iodine ;  in  this  liquid,  non-mercerised  cotton 
remains  practically  white,  whilst  the  mercerised  material  becomes  of  a 
dark  navy-blue  colour. 


259.  "jNote  on  the  action  of  metallic  calcium  on  alcohols." 
By  Frederick  MoUwo  Perkin  and  Lionel  Pratt. 

It  has  been  stated  that  metallic  calcium  has  no  action  on  alcohol, 
and  may  therefore  be  employed  as  a  dehydrating  agent  for  alcohols. 
The  authors  find,  however,  that,  when  metallic  calcium  is  allowed  to 
remain  in  contact  with  ethyl  or  methyl  alcohol  for  from  thirty  to 
sixty  minutes,  reaction  ensues  and  may  become  very  vigorous.  Once 
started  the  reaction  continues  to  completion,  according  to  the 
equation  :  2CH8-OK  -l-  On  -  (CH.,-0)20a  +  IIj. 

If  the  mixture  ifl  heated  to  the  boiling  point  of  the  alcohol,  tho 
reaction  proceeds  m\ich  more  rapidly.  With  proi)yl,  t«obutyl,  amyl,and 
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benzyl  alcohols,  the  reaction  takes  place  exceedingly  slowly  at  the 
ordinary  temperature,  but  completes  itself  in  the  course  of  a  few  hours 
at  the  boiling  point  of  the  alcohol.  Analysis  shows  the  white, 
amorphous  powder  obtained  in  all  cases  to  be  (Alk'0)2Ca. 


260.  "  Note  on  the  iodates  and    periodates  of  the  alkalis  and  the 
ammonium  radicle."     By  Thomas  Vipond  Barker. 

The  author  gave  a  description  of  rubidium  periodate,  together  with 
an  account  of  some  specific  gravity  and  .solubility  determinations  of  the 
iodates  of  rubidium  and  cresium,  and  the  periodates  of  sodium, 
potassium,  rubidium,  ctesium,  and  ammonium. 


261.  "The  colour  of  cupric  salts  in  aqueous  solution." 
By   Nevil  Vincent    Sidgwick    and  Henry  Thomas  Tizard. 

The  authors  have  measured  the  depth  of  colour  of  aqueous  solutions 
of  cupric  salts  from  the  point  where  they  become  blue,  and  the 
influence  on  it  of  the  anion  and  the  concentration,  using  the  Donnan 
tintometer.     The  main  results  are  : 

(1)  All  the  salts  examined  (propionate,  acetate,  formate,  mono- 
chloroacetate,  chloride,  bromide,  sulphate,  nitrate)  showed  the  same 
tint  at  dilutions  greater  than  about  Nji,  but  the  depth  of  colour 
varied  with  the  anion  and  the  dilution.  This  shows  that  they  contain 
at  least  two  substances  of  the  s-ame  tint,  but  of  different  depths  of 
colour. 

(2)  The  weak  acid  salts  are  deeply  coloured  at  high  concentrations, 
and  the  more  so  the  weaker  the  acid.  On  dilution,  the  colour 
diminishes,  tending  to  a  value  from  two  to  four  times  that  for 
copper  sulphate,  according  to  the  acid,  and  hence  greater  than  that 
of  the  cupric  ion.  It  is  therefore  suggested  that  the  change  is  due 
to  the  dissociation  of  CuA.,  into  CuA',  which  must  then  proceed  very 
far  before  the  second  dissociation  giving  Cu"  ions  begins.  The  second 
dissociation  constant  of  a  ternary  salt,  MXj,  should  be  very  small,  in 
accordance  with  Ostwald's  theory  for  dibasic  organic  acids,  as  the 
positive  charge  on  the  metal  in  the  ion  MX*  will  resist  the  appearance 
of  a  second  charge  on  M. 

(3)  The  salts  of  strong  acids  are  always  much  paler  than  those  of 
weak.  On  dilution  the  colour  deepens,  but  only  slightly.  With 
copper  nitrate,  the  complexes  formed  in  very  concentrated  solution  are 
of  the  same  blue  colour  as  the  copper  ion,  but  deeper. 

(4)  It  thus  seems  probable  that  ionisation  affects  the  intensity  of 
the  colour,  but  not  the  tint. 
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262.  ■'  Derivatives  of  -S'-phenylphenazothionium."     Part  I. 
By  Samuel  Smiles  and  Thomas  Percy  Hilditch. 

The  a-  and  )8-dinitro-compounds  obtained  from  thiodiphenylamine 
by  the  action  of  nitric  acid  (Bernthsen,  Annalen,  1885,  230,  116) 
yield  the  sulphates  of  bases  when  condensed  with  phenetole  in  presence 
of  concentrated  sulphuric  acid.  Thus  Bernthsen's  view  that  these 
substances  are  sulphoxides  is  confirmed.  The  condensation  products 
referred_^  to  are  salts  of  >S'-phenetyl-3  :  3'-dinitrophenazothionium  (I) ; 

NH 
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I.  II. 

these  are  converted  by  aqueous  alkali  into  the  reddish-brown,  fluorescent 
thetine  (II).  Hydrolysis  of  the  salts  furnishes  the  crimson  sulphonium 
hydroxide.  Derivatives  of  /S-phenetyl-iV-methylphenazothionium  have 
been  prepared  in  the  same  way  ;  here,  as  with  the  above-mentioned 
compounds,  the  salts  are  green,  but  the  base  is  dull  brown  and  not 
fluorescent.  A  synthesis  of  these  substances  was  attempted  by  the 
condcu.sation  of  di-/)-nitrodipheuylamine  and  phenetole-^J-sulphinic 
acid,  but  the  reaction  could  not  be  carried  beyond  the  intermediate 
stage  of  the  sulphoxide. 


263.  "  A  colorimetric  method  for  the  determination  of  small  per- 
centages of  iron  in  copper  alloys."  By  Arnold  William 
Gregory. 

The  method  is  based  upon  the  colour  reaction  given  by  salicylic 
acid  and  ferric  chloride.  This  reaction  is  modified  by  using  a  solution 
of  salicylic  acid  in  acetic  acid,  and  the  test  is  carried  out  in  the 
presence  of  sodium  acetate.  Umler  those  conditions,  a  deep  red  colour 
iH  produced,  which  is  used  as  a  colorimetric  tost  for  iron  in  small 
quantities.  1'he  interfering  action  of  the  blue  copper  salts  is  over- 
come by  the  addition  of  a  weak  .solution  of  potassium  cyanide, 
which  results  in  the  foniiiilion  of  tho  colourless  complex  cyanide  of 
copper  and  potassium. 

Zinc  and  antimony  do  not  luterluro  with  the  reaction,  but  lead^must 
Ijo  removed  as  sulphate. 
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This  method  has  been  found  to  give  very  accurate  results  in  cases, 
where  the  percentage  of  iron  in  the  copper  alloys  is  so  low  that  the 
ordinary  gravimetric  methods 'of  estimation  involve  the  use  of  a  lai'ge 
quantity  of  the  alloy. 


264.  *'The  eflFect  of  heat  on  the  alkyl  iodides."     By  Zelda  Kahan. 

Experiments  on  the  effect  of  heating  alkyl  iodides  alone  and  in  the 
presence  of  zinc,  sodium,  silver  chloride,  and  barium  peroxide  show 
that  the  probable  course  of  the  reaction  is  : 

(1)  The  dissociation  of  the  alkyl  iodide  into  hydrogen  iodide  and 
an  alkylene  or  alkylidene  derivative. 

(2)  If  alkylidene  is  formed,  its  conversion  into  an  ethylene 
derivative. 

(3)  The  reduction  of  the  ethylene  derivative  by  the  hydrogen 
iodide.  When  heated  alone,  ethyl  iodide  yields  ethane,  ethylene,  and 
a  little  hydrogen,  but  in  the  presence  of  zinc,  butane  is  also  formed 
in  amount  proportional  to  the  quantity  of  zinc  employed.  Methyl 
iodide  decomposes  much  less  readily  than  any  of  the  alkyl  iodidet--^ 
yielding  chiefly  methane  and  ethylene ;  with  zinc,  ethane  is  also 
formed,  but  with  barium  peroxide  the  chief  products  are  carbon 
mono-  and  di-oxides  and  methane. 

The  normal  and  isopropyl  iodides,  when  heated  alone,  yield  only 
propane,  but  with  zinc  or  sodium  much  propylene  and  some  hydrogen 
are  also  formed. 


265.  *'  The  influence  of  acids  and  alkalis  on  the  velocity  of  formation 
of  acetoxime."    By  Ei'nest  Barrett  and  Arthur  Lapworth. 

At  0°  and  at  a  dilution  of  one  gram-molecule  each  of  acetone  and 
hydroxylamine  per  40  litres,  the  velocity  of  oxime  formation  is  least 
with  no  other  base  or  acid  present.  The  acceleration  caused  by  sodium 
hydroxide  is  very  large  and  nearly  proportional  to  the  concentration 
of  that  substance.  The  acceleration  caused  by  hydrochloric  acid  is 
also  considerable,  and  rises  rapidly  until  when  half  a  gram-molecule 
of  acid  is  present  the  velocity  is  more  than  fifty  times  as  great  as  at 
iirst.  With  more  acid,  a  very  rapid  fall  occurs,  and  attains  a  nearly 
constant  velocity  when  rather  more  than  one  gram-molecule  of  acid  is 
present. 

With  acetaldehyde,  very  similar  results  were  obtained. 

The  measurements  were  carried  out  before  the  appearance  of  Acree 
and  Johnson's  recent  paper  (J.  Amer.  Chem.  Soc.,  1907,  38,  258). 
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266.  "Action  of  metallic  calcium  on  ketones." 
By  Herbert  Drake  Law  and  Frederick  MoUwo  Perkin. 

When  metallic  calcium  is  placed  in  contact  with  acetone  which  has 
previously  been  dried  over  calcium  chloride,  a  slow  evolution  of 
hydrogen  takes  place,  which  becomes  brisker  in  the  course  of  a  few 
hours.  The  rate  of  evolution  of  gas  is  about  2  litres  in  twenty-four 
hours  at  an  average  temperature  of  1 6*^.  If  the  calcium  and  acetone 
are  allowed  to  remain  in  contact  for  about  one  week  and  the  product 
then  fractionated,  about  200  to  300  grams  of  mesityl  oxide  are 
obtained  from  2  liti*es  of  acetone.  More  complex  substances  are  also 
formed  in  considerable  amount.  If  the  acetone  remaining  after 
fractionation  is  again  placed  in  contact  with  the  same  quantity  of 
calcium,  a  further  yield  of  mesityl  oxide  is  obtained.  The  proportions 
for  which  the  best  results  have  been  obtained  are  about  150  grams  of 
metallic  calcium  and  2  litres  of  acetone.  After  standing  for  four 
days,  200  to  300  grams  of  mesityl  oxide  are  obtained.  When  acetone 
is  heated  with  metallic  calcium,  it  is  difficult  to  stop  the  reaction  at 
the  right  point  to  obtain  mesityl  oxide,  and  products  of  high  boiling 
point  are  formed. 

Methyl  ethyl  ketone  reacts  vei'y  much  more  slowly  with  calcium, 
and  the  substances  require  to  be  left  in  contact  for  several  months. 
When  1500  c.c.  of  methyl  ethyl  ketone  are  allowed  to  remain  in 
contact  with  200  grams  of  calcium  for  about  one  week,  the  rate  of 
evolution  of  hydrogen  is  about  1  litre  in  twenty-four  hours.  On 
fractionation,  at  the  end  of  eight  to  ten  weeks,  a  considerable  quantity 
of  a  fraction  boiling  at  164 — 165°  is  obtained,  and  also  a  larger 
quantity  of  fractions  boiling  up  to  300°.  The  lower  fraction  is 
probably  y-inethyl-^y-heptene-i-one, 

CH3-CH2-C(CH3):CH-CO-CH2-CH3. 

On  oxidation  with  potassium  permanganate,  acetic  acid  and  methyl 
ethyl  ketone  are  obtained.  This  does  not  actually  prove  the 
corwctness  of  the  formula  just  given,  because  the  same  results 
would  be  obtained  by  oxidation  of  the  compound  : 

CH,,-CHo-C(CH3):C(CIl3)-00-CH3. 

The  substance  is  a  colourless  liquid,  having  a  very  fragrant  odour 
resembling  that  of  oil  of  bergamot. 

267.  "These  called  < tetrabromodiphenoquinone  '  and  the  constitu- 
tion of  coerulignone."    By  James  Moir. 

The  author  ha.s  continued  his  researches  on  .Magatti's  ti-trabromo- 
diphenoquinoiio  (/Voc,  I'JOG,  22,  110),  and  has  studied  the  action  of 
reducing  agents  on  this  compound. 
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268.  "  A  note  on  certain  pyrogenic  reactions."    By  Norman  Thomas 
Mortimer  Wilsmore  and  Alfred  Walter  Stewart. 

In  the  course  of  some  investigations  on  the  effect  of  a  white-hot 
platinum  wire  on  various  organic  substances,  the  authors  have  made 
the  following  observations.  The  apparatus  employed  was  in  essentials 
the  same  as  the  generator  used  in  the  case  of  keten  {Trans.,  1907,  91, 
1938).  The  results  obtained  were  qualitative  only,  no  analysis  being 
made. 

Owing  to  its  possible  use  as  a  solvent,  the  behaviour  of  benzene 
was  investigated ;  it  was  not  affected  by  the  wire,  and  toluene  also 
was  unacted  on. 

When  ethyl  crotonate  is  treated  pyrogeaically,  ethylene  is  liberated, 
and  crotonic  acid  crystallises  from  the  cooled  liquid  which  remains  in 
the  generator.  An  unsaturated  acid,  namely,  cinnamic,  was  then 
tried  in  benzene  solution,  but  no  effect  was  observed.  On  the  other 
hand,  when  saturated  ethereal  salts  were  placed  in  the  generator, 
a  mixture  of  carbon  dioxide  and  hydrocarbons  was  liberated.  The 
decomposition,  in  the  case  of  ethyl  acetate,  appears  to  take  place  in  the 
following  steps 

CHj-COa'CaHs   — >   CH3-C0oH  +  CgH,    — >    CH^  +  CO.  +  C.,H,. 

In  the  case  of  ethyl  malonate,  ethylene  is  first  evolved,  as  in  the 
foregoing  case,  and  the  malonic  acid  thus  formed  breaks  down  into 
carbon  dioxide  and  acetic  acid,  which,  in  its  turn,  decomposes  into 
methane  and  carbon  dioxide.  It  is  to  be  noted  that  whenever  any 
acetyl  derivative  is  formed  in  the  course  of  any  of  these  stages,  some 
keten  is  in  turn  produced  from  it.  In  contradistinction  to  the  behaviour 
of  the  fatty  acids,  benzoic  acid  in  benzene  solution  was  not  noticeably 
attacked. 

From  these  results,  the  authors  conclude  that  the  ethylenic  linking 
in  the  a-position  with  respect  to  the  carboxyl  group  tends  to  render 
the  compound^more  stable  with  regard  to  this  agent  than  is  an  ethane 
derivative.  This  view  is,  of  course,  supported  by  the  fact  that  un- 
saturated hydrocarbons  are  more  stable  in  the  electric  arc  tlian 
saturated  ones. 

From  acetone,  keten  was  obtained,  whilst  substances  of  higk 
boiling  point,  such  as  anethole  and  aniline,  were  decomposed  witk 
charring. 
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ADDITIONS   TO  THE   LIBRARY. 

I.  Donations. 

Bolduan,  Charles  Frederick.  Immune  sera.  A  concise  exposition 
of  our  present  knowledge  concerning  the  constitution  and  mode  of 
action  of  antitoxins,  agglutinins,  hsemolysins,  bacteriolysins,  pre- 
cipitins, cytotoxins,  and  opsonins.  2nd  edition,  rewritten,  pp. 
viii  +  154.     New  York  1907.     (i?ec(i.  10/12/07.) 

From  the  Publishers  :  Messrs.  John  Wiley  and  Sons. 

Gross,  Charles  Frederick,  and  Bevan,  Edward  John.  A  text-book  of 
paper-making.  3rd  edition,  containing  additional  matter,  and  in  part 
re-written,  with  collaboi-ation  of  J.  F.  Briggs.  pp.  x-t-411.  ill. 
London  1907.     {Reed.  20/12/07.)  From  the  Author. 

Pawlewski,  Bronislaio.  Organiczna  preparatyka  chemiczna.  pp. 
iv -H  298 -I- iv.   ill.    Lwow  1908.     (7?c(^.  19/12/07.)     From  the  Author. 

Rideal,  Samuel.  Sewage  and  the  bacterial  purification  of  sewage. 
3rd   edition,     pp.    xii-f355.     ill.      London    1906.     {Reed.   18/12/07.) 

From  the  Author. 

Weston,  Frank  Edicin.  A  scheme  for  the  detection  of  the  more 
common  classes  of  carbon  compounds.  2nd  edition,  pp.  viii-i-95. 
ill.     London  1907.     {Reed.  16/12/07.)  From  the  Author. 


At  the  next  Ordinary  Meeting  on  Thursday,  January  16th,  1908,  at 
8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  Colour  and  constitution  of  azo-compounds.  Part  II.  The  salts 
of  ;)-hydroxyazo-compounds  with  mineral  acids."  By  J.  J.  Fox  and 
J.  T.  Hewitt. 

"The  oxidation  of  aromatic  hydrazines  by  metallic  oxides,  per- 
manganates, and  chromatos."     By  F,  I).  Chattaway. 

"Studies  in  fermentation.  II.  The  mechanism  of  alcoholic  fer- 
mentation."    By  A.  Slator. 

"Organic  derivatives  of  silicon.  Part  IV.  The  sulphonation  of 
benzylethylpropylsilicyl  oxide  and  of  benzylethyldipropylsilicane.  ' 
By  II.  Marfiden  and  F.  S.  Kipping. 

"The  formation  and  reactions  of  imino-compounds.  Part  VI.  The 
formation  of  dorivativos  of  hydrindene  from  dicyano-o-xylene."  Ly 
(.',  \V,  Mo<»rci  and  J.  F.  Thorpe. 
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£  s. 

d. 

26  3 

6 

0  10 

6 

1  1 

0 

2  2 

0 

10  10 

0 

2  0 

0 

10  10 

0 

5  5 

0 

5  5 

0 

1  1 

0 

5  5 

0 

3  3 

0 

3  0 

0 

1  1 

0 

1  1 

0 

0  10 

0 

1  1 

0 

1  1 

0 

105  0 

0 

5    5    0 


8    3    6 

110 

105    0    0 

5  0  0 
10  0  0 
10  10    0 

2    2 

5    5 

4    4 

0  10 
2    2 

50    0    0 
2    2    0 

1  1    0 


10    0    0 

110 

106    0    0 


0  10 

0  10 

1  1 


25    0    0 
100    0    0 


0  10 


Carried   forwax<i 


£675  15    6 


Brought  forward 
Crookes,  Sir  William 
Cross  and  Bevan  ... 
Crossley,   A.    W.    ... 
Crow  and  Sons,  Thomas 
Croydon  Gas  Co. 
Daintree,  Ralph     ... 
Davies,   S.   H. 
Davis,  W.  A. 

Destree,  L 

Dewar,  Sir  James 
Dickinson,  A.  J.     .. 

Divers,  E 

Dixon,  H.  B. 
Dobbie,  J.   J. 
Dodd,   W.  R. 
Dowbiggin,  J. 
Dunstan,  W.  R.     ... 
Dyer,    Bernard 
Eastman  and   Sons 
Evans,  Sir  John    ... 
Evershed,  F. 
Fairley,  Thomas    ... 
Farmer,   R.    C. 

Farrell,    F 

Fawsitt,  C.   E.      ... 

Feilmann,  E 

Ferguson,  J 

Fisher,   W.  W.      ... 
Fletcher,  A.  E.      ... 
Fletcher,  Lazarus 
Fogg,   Thomas 
Forster,  M.   0. 
Forth,  Henry 
Foster  and   Sons   ... 
Fowler,  G.  J. 
Frankland,   P.  F. 
Friend,  J.  A.  N.  ... 
Friswell,  R.   J. 
Fry,  George 
Gaiiiblo,   Sir    David 
Gas,  Light,  and  (/oke 
Gore,  George         .  . 
Gowland,    Williain 
Graham,  Charles 
GrandagS)  Henry  ... 
Greeff,  R.  W. 
Green,   AG. 
Gretna  way,  A.   J. 
Grindlay  and   Co. 
Groves,    Charles    E. 
Guttmann,    Oscar 
Haas,   Paul 
Hall,  Samuel    .. 
Ilammersley,  Gcoij^'c 
llann,   A.   C.    0. 
Ilarcourt.  .\.  G.    Vpiiion 

Haidon,    \ 

llardman  and  Hcil<1.ii    T,td. 
Hartley,  W.   N 

Carried  forward 


£    s. 

d. 

675  15 

6 

3  3 

0 

1  1 

0 

2  2 

0 

1  1 

0 

10  10 

0 

1  1 

0 

0  10 

6 

0  10 

0 

5  5 

0 

5  5 

0 

1  1 

0 

2  2 

0 

3  3 

0 

1  1 

0 

5  5 

0 

1  1 

0 

2  2 

0 

1  1 

0 

5  5 

0 

2  2 

0 

0  10 

6 

1  1 

0 

1  1 

0 

0  10 

6 

1  1 

0 

0  10 

6 

2  2 

0 

1  1 

0 

1  1 

0 

1  1 

0 

1  1 

0 

2  2 

0 

1  1 

0 

1  1 

0 

1  1 

0 

5  5 

0 

0  10 

0 

1  1 

0 

10  0 

0 

5  0 

0 

100  0 

0 

1  0 

0 

2  2 

0 

2  2 

0 

1  1 

0 

5  5 

0 

5  0 

0 

2  2 

0 

1  1 

0 

12  0 

0 

1  1 

0 

1  1 

0 

■A     2 

0 

1  1 

0 

0  10 

0 

1  0 

0 

1  1 

0 

5  5 

0 

1  I 

0 

£912  1 

6 

£     s.  d. 


Brought  forward      

Hartog,   P.  J 

Heaton,  Noel         

Heinke,  J.  L 

Helbing,  H 

Hemingway,  F 

Hemingway,  Henry      

Henderson,  Andrew     

Henderson,  G.  G.         

Henderson,  William     

Henry,    T.    A 

Hewitt,    D.    B 

Hewitt,    J.    T 

Heymann,    Harry  

Hickson,  Ernest    

Hill,  A.  E 

Hindley,   C.   R 

Hodgkinson,  W.  R 

Hodgson,  H.  T 

Hodgson,  J.   T 

Hogg,  Robert         

ITolland,   Philip     

Hooker,  S.  C 

Hooper,    E.    G 

Horrocks,  Thomas 

Horton,  E 

Howard,  I) 

Howard,  D.   L 

Hiibner,   Julius      

Imperial  Continental   Gas 

Association 

Irwin,    W 

Jackson,  H 

Jackson,  M.   P.  and  Co.    .  . 

Japp,  F.  R 

Jennison,  F.  H 

Johnson  and  Co 

Johnson,  J.  J 

Jones,  H.  F 

Jowett,   H.   A.  I) 

Keane,    Charles   A 

Kelvin,   Lord  

Kempson  and  Co.,  Ltd. 

Kinch,    E 

Kipping,  F.  Stanley     

Knecht,  E 

Lamb,     M.    C 

Langer,    Carl  

Lap  worth,  A.         

Lascelles,  B.  P 

Leathersellers'  Co.        

Leeds  University   Scientific 

Society  

Lees,  F.  H 

Leonard,  W.  J 

Le  Sueur,  H.  R 

Letts,  E.  A 

Levinstein,  Ltd 

Lewis,  S.  J 

Lewkowitsch,  J 


912     1 
0  10 

0  5 

1  1 


0    0 
0    0 


25  0  0 
110 

50  0  0 
19  0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


1 

1 
2 
2 
2 
3 
1 
0 
2 

50    0    0 
3    3    0 
0    0 
2    0 


0  0 
5  0 
5  0 

1  0 
1  0 


50  0  0 

1  0  0 

1  1  0 

1  1  0 

1  1  0 


1     1 

1  1 

2  2 
0  10 

0  10 

1  1 


262  10    0 


2    2 

0  10 

1  1 


Carried  forward 


...  1     1 

...  2    2 

...  25    0    0 

...  110 

...  2    2    0 

£1450  13    6 


£    s.  d. 
Brought  forward     ...  1460  13    6 

Liebmann,  A 5    5    0 

Liveing,  G.  D 2    2    0 

Liversidge,    A 10    0 

Louis,  D.  A 110 

Lowry,    T.    M 110 

Lupton,  Sydney     2    2    0 

Luxmore,  CM 1    1    0 

Lye,  W.  T 110 

.Macnab,  William    1     1     0 

Mallet,  F.  R 1     1     U 

Marsh,  James  E 10    0 

Martin,   N.    H 5    5    0 

Maskelyne,  N.  S 2    2    0 

Matthews,  F.  E 2    2    0 

Matthey,  George    25    0    0 

Meldola,  R 5    5    0 

Metcalf,  J 0  10    6 

Millar,  Son  and  Co 2    2    0 

Miller,  A.  K 110 

Miller,  H 2    2    0 

Miller,  J.  Bruce     2    0    0 

Mills,  E.  J 110 

Modi,  E.  M.    2    0    0 

Mond,  Alfred         5    0    0 

Mond,    Ludwig      100    0    0 

Mond,    Robert       10    0    0 

Mondy,    E.    F 1     1    0 

Moody.   G.    T 110 

Moore,  C.   W 110 

Morgan,   G.    T 110 

Morley,   H.    F 0  10    6 

Morrell,   R.  S 110 

Lord  Justice  Fletcher  Moulton  5    5    0 

Muspratt,  E.  K 10    0    0 

Muspratt,    Max      1     1     0 

Naylor,  W.  A.  H 110 

Nickels,  W.   C 110 

North,   William  H.      5    5    0 

Norwood  and  Dulwich  Clean- 
ing Co 0  10 

Odling,  William    3    3 

Oxley,  J.  C 

Page,  F.  J.   M 

Parkin,  John    

Pedler,    Sir   Alexander 

Pedler,  J.   R 

Pennington  W.   H. 

Perry,   John    

Pickering,   S.   P.   U.    ... 

Pilley,  J.  J 

Ping,   William        

Pope,    W.    J 

Ponder,   J.    E 1 

Power,   F.   B 2 

Preece,  Sir  W.  H 5 

Prideaux,  Sir  W.  S 2    2    0 

Procter,   Henry  R 110 

PuUar,    E 10  10    0 

Pullar,  Herbert  S 5    0    0 


1 
2 
1 
5 
1 
1 
2 
3    3 

1  1 
0  10 

2  2 


6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
1  0 
0  0 
0    0 


Carried  forward 


£1714    4    6 


£,    s.  d. 


£    s.  d. 


IJronght  forward 

PuUar,    James    F 

Pullar,   Sir  Robert 
PuUar,   Rufus  D. 

Purdie,   Thomas    

Pyman,  F.   L 

Ramsay,    Sir    William... 

Ransom,  F 

Rawson,   Christopher   ... 

Read,  John      

Read,  Holliday  and  Sons 
Redwood,  Sir  Boverton 

Ree,    Alfred    

RejTiolds,  J.   Emerson... 

Rideal,    S 

Robertson,   W 

Rogerson,    H.  

Roscoe,  Sir  Henry  E. 

Rosenheim,    0 

Riicker,   Sir  Arthur     ... 

Ruhemann,   S 

Russell,   W.    J 

Sadler  and   Co.,   Ltd. 
Salamon,   A.   Gordon   ... 

Sand,    H.    J.    S 

Scott,   Alexander 

Senier,   Alfred        

Shadwell,  J.   E.  L.      ... 

Sharpe.    James       

Silberrad,    0 

Smith,  C.  L.  Lavers  ... 

Smith,   N 

Smith,   W.    S 

Smithells,  Arthur 

Smithers,   F.   0 

Sowerby,   F.    H 

Spencer,       Chapman, 
Messel  

Spiller,   John      

Spiller,   W 

Spring,    W 

Stallard,   G 

Stead,  J.  E.   

Stevenson,  Sir  Thomas 

Struthers,  R.  J.  de  Flem 
ing-        

Stuart,  C.  M 


1714 
.     10 
.     25 
.     10 
5 
1 
2 
1 
1 
2 
.     25 
5 
.     10 
1 
..      1 
..      0 
0 
..      2 
1 
..      1 
2 
2 
5 
5 
0 
2 
5 
5 
..      5 
..       1 
..      5 
...      2 
...      0 
...      2 
..       1 
...      1 


4  6 
0  0 
0  0 
0  0 

5  0 

0  0 

1  0 
1  0 

1  0 

2  0 
0  0 
5  0 

0  0 

1  0 
1  0 
5  0 

10  0 

0  0 

1  0 

1  0 
0  0 

2  0 


0    0 
5    0 


and 


105 
2 
5 
1 
1 
3 
2 

1 
2 


0  0 

2  0 

5  0 

0  0 


Brought   forward 

1987  10    6 

Sutherland,   D.   A. 

1  13    0 

Symonds,    W 

0  10    6 

Teed,   F.   L 

1     1    0 

Thomas,   Charles   

3    3    0 

Thomas,   H.  E 

2    2    0 

Thomson,    Williinii 

1     1    U 

Thorne,  L.   T 

3    3    0 

Thorpe,   J.    F 

1    1    0 

Thorpe,    T.    E 

5    5    0 

Tilden,  W.  A 

2    2    0 

Toms,   F.   Woodland    ... 

1     1    0 

Tottenham     and     Edmonton 

Gas   Co 

10  10    0 

Townson  and  Mercer  ... 

5    5    0 

Travers,   IM.    W 

1     1    0 

TurnbuU,   R.    H 

0  15    0 

Turner,   A 

110 

Tutton,  A.  E.   H 

110 

United   Alkali   Co. 

21     0    0 

United     Turkey     Red 

Co! 

Ltd 

50    0    0 

Veley,  V.  H 

2    2    0 

Voelcker,  J.   A.   and   E. 

W." 

2    2    0 

Wade,   Frank         

0    5    0 

Wade,   John    

1     1    0 

Walker,  James       

2    2    0 

Walmsley,  R.  M 

1     1    0 

Wardle  and  Sons,  J.   (L 

eek) 

2    2    0 

Wardle,     Sir    Thomas 

and 

Arthur  H 

2    2    0 

Warington,    R 

1     1    0 

Watney,   Sir  J 

2    2    0 

Wellcome,  H.   S 

25    0    0 

White.  Sir  W.   H.       ... 

110 

Whiteiey,  M.  A 

1     1    0 

Wilkinson,   G.   B 

2    2    0 

Willcox,  B 

2    2    0 

Williams   Bros,   and   Co 

26    5    0 

Williamson,    R 

10  10    0 

Windschiigl,    Charles    ... 

1     1    0 

Wood,  Sir   H.   Trueman 

110 

Woodall,   Corbett 

5    5    0 

Worrall,    Henry     

25    0    0 

Wynne,   W.    P 

2    2    0 

Voung,  George      

110 

Young,   Sydney      

£ 

3    3    0 

Total     

2223    0    0 

,  Britain  and  Ireland 

.     £2223    0    0 

HOLLAND. 

Cohen,    Prof.    E 

Framhimont,   Prof 

Holleman,   Prof.   A.   F 

Hooj(ow«rff,    I'rof.  

Romburgh.    I'rof.   P.   Van   ... 
l(oo7ob(K)ni,      Prof.     H.     W.      Uakhuis 

van  Dorp,  Dr.  W.   A 

Totiil    .Subscriptions   received    fnmi    Holland 


£    .1.  d. 


5  15    6 


£5  15    6 


JAPAN. 


Doi,    Kokichiro 
Ntatsubara,    Prof.    K. 
Matsura,  Prof.  A  .... 
Sakurai,    Prof.    Joji 


£  s.   (I. 

1  1     0  Brought  forward 

1  1     0  Takamatsu,   Dr.    T. 

1  1     0  Takayama,   Dr.   J. 

1  1     0  Yoshitake,  Prof.   K. 


Carried  forward £4    4    0 

Total    Niib.st  ription.?   received    fiom   .Tapan   ... 


£ 

.N\      d. 

4 

4    0 

1 

1    0 

1 

1     0 

1 

1    0 

£7     7     0 
£7    7    0 


SWITZERLAND. 


Fr. 

Fr. 

Bellenot,    Ch.    

...       50 

Brought  forward          

623 

IJeriier  Chemische  Gesellschaft 

...       43 

Kostanecki,   Professor  St.    v. 

20 

Fichter,   Professor   F 

...      20 

Lunge,  Professor 

10 

Geigy,    J.     R.,     Anilinfarben 

u. 

Miihly,    Dr     .7. 

5 

Extract-Fabrik,    vorin. 

...     200 

Nietzki,   Professor    ii 

20 

Gesellschaft    fiir    Chemische 

In- 

Nourisson,    Ch. 

6 

dustrie            

...     200 

Pictet,    Professor    A. 

20 

Gnehm,    Professor  R 

...      25 

Bupe,  Professor  H 

20 

Griibe,    Professor     

...       liO 

Sandoz     and     Co.,     Chemische 

Hagenbach,  Dr.  Ed 

...      40 

Fabrik   vorm 

100 

Hagenbach,  Dr.    H 

.  .       10 

Tambor,    Professor 

5 

Kehrmann,    Dr.    K 

...       10 

Werner,    Professor 

20 

Klotz,    E.    Apotheker    

5 

Willstatter,   Professor   R 

25 

Carried  forward          

Fr.  623 

Total                                               1- 

r.873 

J'otal  collected  by  Prof.  H.  Rupo 

Fr. 

875.00 

.Vdd   Bank  Interest  received 

14.10 

Total  collected Fr.  887.10 

Deduct  expenses  incurred  on  Vccount  of  stationery  and 

postages     * 28.00 


Total  Snbs<  riptions  received  from  Switzerland 


Fr.  859.10  =  £34    0    0 


UNITED  STATES  OF  AMERICA. 


Aldon,   John       

10.00 

Alexander,  Jerome    ... 

5.00 

American  Dyewood  Co. 

100.00 

Anderson,  Geo.   H.  A. 

5.00 

Archbold,  Geo. 

10.00 

Atteaux,    F.     E. 

50.00 

Ault    and   Wiborg 

10.00 

Austen,    Peter  T. 

10.00 

Baekeland,  Dr.  L.     ... 

100.00 

Baskerville,  Dr.  Chas.  F 

.      ...      10.00 

Barrett   Mfg.    Co.      ... 

500.00 

15ancroft,  Wilder  D. 

20.00 

Berlin  Aniline  Works 

150.00 

Brought  forward     ... 

..     980.00 

Berolzheimer,  Dr.  D.  D. 

5.00 

Bishop,  Howard  B 

5.00 

Bloede,   Victor  G 

50.00 

Bogert,  M.  T 

10.00 

Booraem,  J.  V.  B 

15.00 

Bowman,  Dr.  Walker 

15.00 

Brawley,  Margaret    ...     . 

2.00 

Breneman,    A.    A 

5.00 

Brings,  T.  Lynton    ...     . 

...    20.00 

Brainier,  A.  G 

100.00 

Burkard.  Dr.  E 

10.00 

Campbell,  J.  H 

5.00 

Carried  forward 


$980.00 


Carried  forward 


$1222.09 


Brought  forward    1222.00 

Cassella  Colour  Co 500.00 

Cathcait,  Dr.  W.  R 2.00 

Chandler,  Ur.  Chas.  F 250.00 

Centr^  Dvestuff  and  Chemical 

Co.      ..."    25.00 

Coblentz,  Dr.  Virgil         25.00 

Consolidated  Gas   Co 100.00 

Continental  Colour  and 

Chemical  Co 500.00 

Crane,   F.    D 5.00 

Danker   and    Marston      25.00 

Dennis,  L.  M 10.00 

Doremus,  Chas.  B 10.00 

Dreyfus,  L.  A 5.00 

Dreyfus,  Dr.  W 10.00 

Drummond,  I.  W 10.00 

Earle  and  Co 25.00 

Elliot,  A.   H 50.00 

Engelhard,  Dr.  Chas 10.00 

Evans,  P.    N 5.00 

Frasch,  Herman         250.00 

Fries  Brothers    100.00 

Fiebiger,  Peter 30.00 

Fortner,  L.  B 25.00 

Fuerst,  W.  F 25.00 

Geigy  Aniline  and  Extract  Co.  100.00 

Geisenheimer,  Theo.,  and  Bros.  50.00 

General  Chemical  Co 500.00 

Gibbs,  A.  E 5.00 

Gifford,  Livingston       100.00 

Goldschmidt,  S.  A 50.00 

Goldsmith,  B.    B 25.00 

Grasselli  Chemical  Co 250.00 

Gudemann,  Dr.  Edw 25.00 

Hall,  C.  M 50.00 

Hart,  Edward     15  00 

Hasslacher,  Jacob     50.00 

Heller   and    Merz      250.00 

Hemingway,  Frank   5.00 

Herreshoff,  J.  B.  F 50.00 

Hbsse,  Bernard      25.00 

Heyden  Chemical  Works        ...  100.00 

Hillebrand,  W.  F 10.00 

nine   Bros 10.00 

Ilodgen,  Walter        5.00 

Ffoffmann,  W.   F 15.00 

Kolliday,  Read  and  Co .50.00 

Hooker,  Samuel  C 10.00 

Howe,   C.  A 10.00 

Howe,   H.  M.     .                     ...  5.00 

.Tayne,   Harry  W.                     ...  50.00 

Joyce,  CM...                       .  10.00 

Kahn,  Juliu.s                             .  5.00 

Kallo  and  Co 100.00 

Kiiufmann,  H.   M.     ..  10.00 

Kinnicntt,  Leonard   V.  15.00 

Ko<h,  Goo.  W 3.00 

KohnHtamm  and  Co  50.00 

Kr'^bg,  H.   J.  10.00 

Kun/,,  Dr.  0*0.  F  10.00 


Brought  forward     

Langmuir,  A.  C 

Lenher,    V.  

Lesser,   Wm 

Levi,    Emil  

Levinstein,  Edgar      

Lieber,  Hugo      

Little,  A.    D 

Loeb,    Morris      

Low,  Hon.  Seth        

Maas  and  Waldstein  Co 

Mabery,  C.  F 

McCay,  L.  W •    

McKelvey,  J.   Wm 

McKenna,  Dr.  Chas.  F 

McMurtrie,   Dr.   Wm 

McVicker,  W.   B 

Mallet,  J.  W 

Mathews,   Dr.   Jno.    A 

Matthews,  J.  M 

Metz,  H.  A.  and  Co 

Miner,   H.    S 

Mitchell,  A.  S.    ... 

Niagara  Electrochemical  Co.  ... 

Nichols,  Dr.  Wm.  H 

Noyes,  Wm.  A,         

Pacific  Coast  Borax   Co. 

Parker,  T.  J 

Parsons,  Chas 

Pennock,  J.    D.  

Phillips  and   Co 

Pitman,  J.  R 

Plaut,  Albert      

Pollmann,    H 

Rough,  F.  H.      

Raegener,  Louis  C 

Richards,  Jos.  W 

Richardson,  Clifford 

Robinson,  C.  J 

Roessler,  Franz      

Roessler  and  Hasslacher 

Chemical  Co.  

Rogers,  Allen   D 

Rosencarten,    George       

Rosenheim,   Dr.  P.  J 

Sadtler,  S.  P 

Salis,  von  Dr.   E 

Schicffelin,  Dr.   Wm.   J. 

Schniewind,  Dr.  F 

Schweitzer,  Dr.  H 

Seaman,  Professor  Wm.  M.    ... 

Siegle,  G.  and  Co 

Sjostrom,  W.    L 

Smith,    Edgar  F 

vSociety  of  Chemical  Industry 
(New  York  Section).  Con- 
tribution for  Knd'rtiiiniMt'nt 
Fund  of  New  York  

Springer,  Dr.    Alfred       

Spurge,  E.   C 

Stewart,  Carter  F 


5247.00 

5.00 

6.00 
25.00 
25.00 
50.00 
50.00 
20.00 
50.00 
25.00 
50.00 
10.00 
20.00 

5.00 

5.00 
25.00 
30.00 

5.00 
25.00 

5.00 
500.00 

5.00 

5.00 
103.00 
500.00 

5.00 
50.  CO 
15.00 

5.00 
10.00 
10.00 

2.00 
100.00 

5.00 
15.00 
25.00 
20.00 
25.00 

5.00 
50.00 

100.00 
10.00 
50.00 

5.00 
10.00 
10.  CO 
100.00 
50.00 
25.00 

5.00 
50.00 

5.00 
25.00 


1,000.00 

10.00 

20.00 

5.00 


(/Kfriod   forward 


>■/.■]  i. no 


Carried  forward    


$8614.00 


Brought   foi'ward 

8614.00 

Stone,  Geo.  C 

25.00 

Stone,   I.    F 

100.00 

Sykes,  Walter  F.,  and  Co.     .. 

100.00 

Talbot,   Henry  P 

10.00 

Talbot,  Miss  Marion 

1.00 

Taylor,    Edw.    R. 

5.00 

Toch,    Henry    M. 

50.00 

Toch,    Max. 

50.00 

Uhlig,    E.   C.      ... 

10.00 

Von  Tsakovics,  Aloi^; 

25.00 

Wagner,  Dr.  T.  B. 

25.00 

Waldman,  Louis  T. 

100.00 

Brought  forward 

9115.00 

Walker,  W.  H 

10.00 

Whitaker,  M.   C.       . 

5.00 

Wiener,    William 

3.00 

Wilke,  Dr.  Wm. 

5.00 

Wiltmack,  Dr.    C.   A 

1000 

Woodman,  Dr.   D.      . 

5.00 

Wrampelmeier,    T.   .J 

10.00 

Wulling,  Fred.  Do;iii 

5.00 

Zabriskie,  C.  B. 

25.00 

Zerban,   Fritz 

5.00 

Zinsser,  F.  G 

50.00 

Carried  forward 


$9115.00 


Total 


$9248.  Of) 


Proportion  of  the  American  Subscriptions  transmitted  to  the  English 


Fund 

Add  Subscriptions  sent  direct  to  the  Fund  in  London 

Dr.  G.    Archbold 

Dr.  L.   H.  Baekeland 

Dr.  C.   F.   Chandler  

Dr.  W.  H.  Nichols  


Total   Subeciiptions  received   from   America 


£400    0    0 


£3  0  0 

5  0  0 

10  0  0 

50  0  0 


—        68    0    0 
...    £468    0    0 
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Ri<  HAKD  Clay  and  Sons,  Limited, 

BKKAD  STREET    HILL,    K.C.,    AND 
BUNQAY,    SUFFOLK. 
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CHEMICAL  SOCIETY. 


COREECTED    TO    AUGUST,    1907. 
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OFFICEKS  AND   COUNCIL, 

ELECTED   MARCH   22nd.    1907. 


PRESIDENT, 
SIR  WILLIAM  RAMSAY,  K.C.B.,  LL.D.,  F.R.S. 

VICE-PRESIDENTS 

WHO   HAVK   FILLED    THE   OFFICE   OF   PRESIDENT  : 


HENRY  EDWARD  ARMSTRONG,  Ph.D., 

LL.D.,F.R.S. 
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COMMITTEES,  1907-8. 

Sir  William  Ramsay  (President),  Dr.  A.  Scoxr  (Treasurer),  Dr.  M.  0.  Forstek 
and  Prof.  A.  W.  Crossley  (Hon.  Secretaries),  and  Dr.  Horace  T.  Brown 
(Foreign  Secretary),  are  ex  officio  meiubers  of  each  Counnittee. 

FINANCE    COMMITTEE. 

Messrs.  E.  G.  Hooper,  G.  T.  Moody,  T.  E,  TiioiirE,  W.  A.  Txlden,  and  the 
Officers. 

HOUSE   COMMITTEE. 

Messrs.  W.  R.  Donstan,  J.  E.  Reynolds,  W.  J.  Russell,  J.  Millar  Thomson, 
T.  E.  Thorpe,  W.  A.  Tilden,  and  the  Officers. 

LIBRARY   COMMITTEE. 
Messrs.  E.  C.  C.  Baly,  B.  H.  Brough,  F.  D.  Chattaway,  B.  Dyeu,  A.  Harden, 
C.  A.  Keane,  a.  Lapworth,  E.  J.  Mills,  J.  Millar  Thomson  (Chairman),  J.  A. 
VoELCKER,  J.  Wade,  the  Editor,  and  the  Officers. 

PUBLICATION   COMMITTEE. 

Messrs.  H.  E.  Armstrong,  E.  C.  C.  Baly,  W.  R.  Dunstan,  R.  Meldola, 
G.  T.  Morgan,  AV.  A.  Tilden,  J.  Wade,  and  the  Officers. 

RESEARCH    FUND  COMMITTEE. 

Messrs.  G.  T.  Beilby,  W.  R.  Dunstan,  P.  F.  Frankland,  A.  D.  Hall,  G. 
MArrHEY,  R.  Messel,  H.  Muller,  W.  H.  Perkin,  S.  P.  U.  Pickering, 
W.  A.  Tilden,  and  the  Officers. 


The  Ordinary  Scientific  Meetings  for  1907-8  will  be  l.eld  on  the   foUowinc 
Thursdays  at  8.30  p.m.  :  — 

October  24th,  1907  March  5th,  1908 

November  7th,      ,,  „     19th, 

,,         21st,      ,,  April  2nd, 

December  5th,      ,,  May  7th, 

19tb,      „  „    2l8t, 

January  16tli,  IOCS  June  4th, 

February  6th,      ,,  ,,    18tli, 

,,       20th,      ,, 

Annual  Ornbral  Mketino,  Thursday,  March  26Tn,  1908,  at  .''.  i-.m. 


Society's  Bankers: 
MB88R8.  COUTTS  k  CO.,  440,  Strand,  W.C. 


Tilephvru  No.:   3368,  Maykair. 


THE    CHEMICAL    SOCIETY. 

The  Chemical  Society  was  founded  on  February  23rd,  1841,  and  its 
first  General  Meeting  was  held  on  Mai-ch  30th  of  that  year.  In  1848, 
a  Charter  of  Incorporation  was  granted  to  the  Society  by  the  Crown, 
under  the  conditions  of  which  it  consists  of  Fellows,  Honorary  and 
Foreign  Members,  and  Associates.*  The  Fellows  elect  out  of  their 
own  body  a  Council  consisting  of  a  President,  Vice-Presidents,  a 
Treasurer,  two  Secretaries,  a  Foreign  Secretary,  and  twelve  other 
Fellows,  by  whom  the  business  of  the  Society  is  conducted. 

The  object  of  the  Society,  as  laid  down  in  the  Charter,  is  the 
general  advancement  of  Chemical  Science,  by  the  discussion  and  pub- 
lication of  new  discoveries,  and  the  interchange  of  valuable  informa- 
tion respecting  them. 

A  Candidate  for  election  as  a  Fellow  of  the  Chemical  Society 
must  send  to  the  Secretaries  a  Certificate  subscribed  by  not  less  than 
five  Fellows  of  the  Society,  to  three  at  least  of  whom  he  must  be 
personally  known .t  The  Certificate  will  be  read  at  three  Ordinary 
Meetings  of  the  Society,  and  the  Candidate  will  afterwards  be 
balloted  for.  When  elected,  he  will  receive  notice  thereof  fi-om  the 
Secretaries. 

Each  Fellow  has  the  right  to  be  present  and  to  vote  at  all  Meet- 
ings of  the  Society,  and  to  propose  Candidates  for  admission  into  the 
Society,  and  is  entitled  to  one  copy  of  the  Annual  Publications  so 
long  as  his  Annual  Subscription  be  not  in  arrear.  He  is  also 
entitled  to  the  use  of  the  books  in  the  Society's  Library,  under  such 
restrictions  as  the  Council  may  deem  necessary.  He  has  the 
privilege  of  introducing  to  Ordinary  Meetings  of  the  Society,  two 
visitors,  whose  names  are  entered  in  a  book  kept  for  that  purpose, 
together  with  the  name  of  the  Fellow  introducing  such  visitors. 

When  elected,  every  Candidate  previous  to  admission  is  required, 
within  three  months  from  the  date  of  his  election,  to  pay  an  admission 
fee  of  £4,  and  either  his  first  annual  subscription,  or  his  life  composi- 
tion fee  ;  otherwise  his  election  becomes  void.  The  annual  subscription 
to  be  paid  by  Fellows  is  £2.     The  subscriptions  of  Fellows  become  due 

*  No  elections  of  Associates  have  taken  place  for  many  years. 

t  In  the  case  of  Candidates  resident  abroad  unable  to  obtain  this  number  of 
signatures,  the  Council  have  power  to  accept  a  certificate  signed  from  personal 
knowledge  by  one  Fellow  of  the  Society,  and  to  recommend  its  presentation  for  ballot. 


on  the  first  day  of  January  of  every  year.  The  life  composition  fee  is 
£30,  excepting  that  Fellows  who  have  paid  ten  annual  subscriptions  pay 
as  life  composition  fee  £20  ;  Fellows  who  have  paid  fifteen  annual  sub- 
scriptions pay  £15  ;  Fellows  who  have  paid  twenty  annual  sub- 
scriptions pay  £12  ;  and  Fellows  who  have  paid  twenty-five  annual 
subscriptions  pay  £10, 

If  a  Candidate  be  elected  during  the  month  of  November  or 
December,  he  will  not  be  called  upon  to  pay  any  annual  subscription  for 
the  current  year,  and  will  not  be  entitled  to  receive  the  publications 
of  the  Society  for  that  year. 

Any  Fellow  who  at  the  period  of  the  Annual  General  Meeting  of 
the  Society  in  March  owes  two  annual  subscriptions,  such  subscrip- 
tions having  been  duly  applied  for,  and  no  reason  satisfactory  to  the 
President  and  Council  having  been  assigned  for  their  non-payment, 
shall  cease  to  be  a  Fellow  of  the  Society,  and  his  name  will  be  re- 
moved from  the  Society's  List  accordingly  :  Provided,  nevertheless, 
that  on  a  solicitation  for  re-adraission  being  addressed  to  the  Presi- 
dent and  Council  by  a  person  so  circumstanced,  the  case  of  such 
person  will  be  considered  by  the  Council,  who  may,  if  they  see  tit, 
reinstate  him  as  a  Fellow  of  the  Society,  upon  his  paying  the 
arrears  of  his  subscription,  or  a  life  composition  fee. 
COMMUNICATION  OF  PAPERS. 

All  communications  for  the  Journal  and  for  the  Proceedings  of  the 
Society  should  be  addressed  to  "  The  Secretaries,  Chemical  Society, 
Burlington  House,  W." 

The  Council  have  decided  that  no  communication  shall  be 
included  in  the  list  of  titles  of  papers  to  be  brought  before  a  Meeting 
of  the  Society,  unless  it  is  in  the  hands  of  the  Secretaries  at  least 
three  days  before  the  date  of  the  Meeting.  No  announcement  of 
titles  can  be  made  in  the  Proceedings  until  the  communications  have 
been  received  by  the  Secretaries.  Papers  which,  on  the  report  of 
referees,  are  deemed  by  the  Council  unsuitable  for  publication  in 
the  Transactions,  are  deposited  in  the  Society's  Archives.  In  all 
oases,  an  abstract  of  the  paper,  not  exceeding  three  hundred  words  in 
length,  should  be  supplied  for  insertion  in  tlie  Proceedings. 

CoiiiiuunicalioiiK  which  have  already  appeared  in  any  foreign 
journal  will  not  be  published  in  the  Society's  Transactions,  unless 
this  courhe  is  specially  recommended  by  tho  Publication  Committee 
and  thiK  recommetidation  approved  by  the  Council. 


PUBLICATIONS  OF  THE  SOCIETY. 
"With   the  exception  of  a  few   numbers  of  the  Journals  and  Pro- 
ceedings which  are  out  of  print,   the  following  publications  may  bo 
obtained  froaa  Messrs;,  Gurney  and  JacksoD,  10,  Paternoster  Row,  E.G. : 


Memoirs  and  Proceedings,  1841-1847  (3  Vols.) 

Quarterly  Journal,  1848-1862  (14  Vols.) 

,,  ,,         „    (Single  Parts)  ... 

Journal,  1862-1895     

,,  ,,       „      (Single  Parts)     

,,        1896  to  present  date     

,,  ,,  ,,  (Single  Parts)    ... 

Proceedings,  1885  to  present  date     

,,  ,,  ,,  (Single  Parts) 

Annual  Reports  on  the  Progress  of  Chemistry  (bound  in  cloth). 
Vols.  I  (1904),  II  (1905),  III  (1906)... 

Collective  Index,  Vol.  I.     1841-1872     

,,  II.  1873-1882  

,,  III.  1883-1892  

,,  IV.  1893-1902  

fJuliileo  Volume,  1891 

fMemorial  Lectures, 'l893-1900 

tLibrary  Catalogue,  1886     

,,  1903     

fCases  for  binding  the  Journal  in  4  vols 

Tables  of  International  Atomic  Weights  (as   recommended 
by  the  International  Atomic  Weights  Committee). 
1/6  per  doz.  ;  12/-  per  hundred. 
*  Postage  to  Fellows  One  Shilling  extra. 
t  Post  free  to  Fellows. 

The  Journal,  which  is  published  on  the  last  day  of  each  month, 
includes  the  Transactions  of  the  Chemical  Society  and  Abstracts  of 
chemical  papers  published  in  other  Journals. 

The  Proceedings  contain  certain  papers  read  at  the  meetings  and 
abstracts  of  the  remainder  and  of  the  discussions.  They  are,  as 
a  rule,  issued  to  the  Fellows  about  a  week  after  each  Ordinary 
Meeting. 

The  Annual  Reports  on  the  Progress  of  Chemistry  contain  an 
epitome  of  the  principal  definite  steps  in  advance  which  have  been 
made  during  the  year.  Fellows  can  obtain,  from  the  Assistant 
Secretary,  cases  for  binding  the  Annual  Reports,  price  One  Shilling 
each. 


per  vol. 

Price 

to  Fellovrs. 

£    s.    d. 

10     0 

Price 
to  Public. 
£,    s.     d. 
1    10     0 

per  vol. 

1 

0 

0 

1 

10     0 

per  part 
per  vol. 

1 

5 
10 

0 
0 

1 

7     6 
10     0 

per  part 
per  vol. 

2 

2 

0 

6 

0 

2 

2     6 
0    0 

per  part 
per  vol. 
per  part 

in  cloth), 

per  vol. 

per  vol. 

per  vol. 

3 
7 

4 
4 

10 

6 
6 
6 

6 

0 
0 

3  6 
7     6 

6 

4  6 
4     0 

15     0 

per  vol. 

15 

0 

1 
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per  vol. 

1 

0 

0 

1 

10     0 

6 

0 

6     0 

7 

6 

7     6 

1 

0 

1     0 

2 

6 

2     6 

per  year 

4 

0 

4     0 
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RESEARCH  FUND. 

The  Research  Fund  of  the  Chemical  Society  has  been  established 
for  the  purpose  of  assisting  investigators  by  defraying  the  cost  of 
expensive  materials.  In  future  the  income  accruing  from  the  recent 
munificent  donations  received  from  the  Goldsmiths'  Company  and  from 
the  Perkin  Memorial  Fund  will  be  devoted  as  far  as  possible  to  the 
encouragement  of  research  in  («)  metallurgical  and  inorganic  chemistry 
and  (b)  the  chemistry  of  coal-tar  products,  respectively. 

The  Committee  meets  twice  a  year  to  consider  applications  for 
grants ;  and  forms  of  application,  duly  filled  up,  must  be  lodged  witli 
the  Secretaries  before  the  end  of  May  and  November  in  each  year. 


NAMES  OF  HONORARY  AND  FOREIGN  MEMBERS. 


Date  of  Election. 
Jan.    20,  1898 

May  18,  1876 
May  18,  1904 

Feb.  2,  1888 

June  19,  1862 
May  18,  1904 

May  18,  1904 
Jan.  20,  1898 

Feb.  1,  1883 

June  16,  1892 

Feb.  1,  1883 
Jan.  20,  1898 

May  3,  1866 
June  16,  1892 


Feb.  2,  1888 

Jan.  20,  1898 

Feb.  2,  1888 

Feb.  2,  1888 
June  16,  1892 
May  18,  1904 

May  18,  1904 


NUMBEIl   NOT   TO    EXCEED    FORTY. 

Anhenius,  Prof.  Dr.  Svaut  August,  Bergsgaten  18,  Stockliolm 

Baeyer,  Geb.RatU  Prof.  Dr.Adolph  von,  F.R.S.,Arci8-str.  1,  Munich 
Becquerel,  Prof.  Antoine  Henri,   LL.D.  (Aberd.),   6,   Rue   Dumont 

d'Urville,   XVI.     Paris 
Boisbaudran,  Lecoq  de.  Rue  de  Longcharap  113,  Passy,  Paris 

*Cannizzaro,  Prof.  Stanislao,  F.R.S.,  Real©  Univereitk,  Rome 
Clarke,  Prof.   Frank  Wigglesworth,  LL.D.   (Aberd.),  United  States 

Geological  Survey,  Washington,  D.C.,  U.S.A. 
Curie,  Madame  Alarie,  La  Sorbonne,  Paris 
Curtius,  Geh.  Rath  Prof.  Dr.  Theodor,  Universitiit,  Heidelberg 

Erlenmeyer,  Prof.  Dr.  Emil,  Aschaffenburg,  Germany 

tFischer,   Geh.    Rath    Prof.    Dr.   Emil,  F.R.S.,   Hessischestrasse    1, 
Berlin,  N,  Germany 
Fittig,  Prof.  Dr.  Rudolph,  Universitat,  Sti-assburg 
Franchimont,  Prof.  Dr.  Antoine  Paul  Nicolas,  Rapenburg  104,  Leyden 

Gibbs,  Prof,  Wolcott,  M.D.,  Newport,  Rhode  Island,  U.S.A. 
Graebe,    Prof.  Dr.  Carl,   Westendstrasse    28,  Frankfurt   am  Main, 
Germany 

Hoff,  Prof.  Dr.  Jacobus  Henricus  van't,  F.R.S.,  Lietzenburgerstrassc 
54,  Berlin,  15,  W. 

KiJrner,  Prof.  Wilhelni,  R.  Scuola  superiore  d'agricoltura,  Milan 

Ladenburg,  Geh.    Reg. -Rath    Prof.     Dr.     Albert,    Kaiser  Wilhelm- 

strasse  108,  Breslau 
liandolt,  Geh.  Rath  Prof.  Dr.  Hans,  Kaiserallee  222,  Berlin,  W. 
Lieben,  Prof.  Dr.  Adolph,  Molkerbastei  5,  Vienna  L 
Liebermann,    Geh.    Rath   Prof.    Dr.    Carl,  Matthaikirchstrasse  29, 

Berlin,  W. 

Mprley,  Prof.  Edward  Williams,  West  Hartford,  Conn,,  U.S.A. 

•  Faraday  Lectnrer,  1872. 
t  Faraday  Lecturer,  1907. 
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Date  of  Election. 
Jan.    20,  1898 

Jan.    20,  1898 

June  16,  1892 
June  16,  1892 
Jan.    20,  1898 

May  18,  1876 
Jan.    20,  1898 

Jan.    20,  1898 


»Ost\vald,  Geh.  Rath  Prof.  Dr.  Wilhelm,  LL.D.(Aberd.),Grossbotlien, 
Kgr.,  Sachscn 

Remsen,  Prof.  Ira,  Johns  Hopkins  University,  Baltimore,  U.S.A. 

Schiff,  Prof.  Dr.  Hugo,  Via  Gino  Capponi  3,  Florence 
Schloesing,  Prof.  Dr.  Theophile,  Institut  Agronomique,  Paris 
Spring,  Prof.  Walthfere,  Rue  Beckmann  32,  Litige 

Thomsen,  Prof.  Dr.  Julius,  F.R.S.,  Lindevei  13,  Copenhagen 
Troost,  Prof.  Louis  Joseph,  Rue  Bonaparte  84,  Paris 

Waals,  Prof.  Dr.  Johannes  Diderik  van  der,  T.C.,  Hooftstraat  117, 

Amsterdam 

*  Famday  Lecturer,  1004. 


FARADAY  LECTURERS. 

1869.  Jean  Baptiste  Andre  Dumas. 

1872.  Stanislao  Cannizzaro. 

1875.  August  Wilhelm  von  Hofmann. 

1879.  Charles  Adolphe  Wurtz. 

1881.  Hermann  Ludwig  Ferdinand  von  Helmholtz. 

1889.  Dmitri  Ivauovitsch  Mendeleeff. 

1895.  Lord  Rayleigh. 

1904.  Wilhelm  Ostwald. 

1907.  Eniil  Fischer. 


L0NQ8TAFF  MEDALLISTS. 

1881.  Thomas  Edward  Thorpe. 

1884.  Cornelius  O'SuUivan. 

1888.  William  Henry  Porkin. 

1891.  Francis  Robert  Japp. 

1894.  Horace  Tabberer  Brown. 

1897.  William  Ramsay. 

1900.  William  Henry  Porkin,  jiinr. 

1908.  William  Jackson  Pope. 

1906.  Walter  Noel  Hartley. 


In  order  that  the  List  of  Fellows  may  he  as  complete  as  possible,  those  Fellows 
whose  names  and  degrees  do  not  apjjear  in  full  are  requested  to  communicate 
with  the  Assistant  Secretary.  Inaccuracies  should  be  reported  tvithout  delay. 


NAMES  OF  FELLOWS. 


II  Denotes  Life  Members. 

Trana.  Denotes  Members  who  have  contributed  Papers  published  in  the  Society's  Transactions. 
I'joc.         ,,  ,,  ,,  ,,  ,,  ,,  ,,  ,,  Proceedings. 

C.  ,,  ,,  ,,  served  on  Council  of  the  Societv  ;  V. P.  as  Vice-President; 

H.  as  Secretary  ;   T.   as  Treasurer ;  V.H.  as  Foreign  Secretary ';  P.  as  President. 


Date  of 

Ele(!tion. 


1906 

1903 

Trans, 

1871 

Trans. 

C.  1882-4 

1883 

1890 

1904 

1875 

Trans. 

1905 

1892 

1877 

Trans. 

1901 

1892 

1896 

1881 

Trans. 

1885 

Trans. 

1885 

(Lond.),    116,    Richmond-street, 
(Erlangeu),  F.I.C.,  Thornbank, 


Abegg,    Richard,    Prof.,    Ph.D.    (Berlin),    Landsbergstrasse    4, 

Breslau,  Germany 
Abell,  Robert  Duncombe,  D.Sc.  (Wales),  Ph.D.  (Leipzig),  F.I.C., 

University    College    of   South    Wales    and    Monmouthshire, 

Cardiif 
Abuey,  Sir  William  de  Wiveleslie,  K.C.B.,  Hon.  D.C.L.  (Dun.), 

Hon.   D.Sc.  (Vict.),  Sc.D.   (Dub.),  F.R.S.,  F.I.C.,  Rathmore 

Lodge,  Bolton-gardens-south,  S.W. 
Abraham,  Alfred  Clay,  F.  I.C,  87,  Bold-street,  Liverpool 
IIAbrines,    Gustavus    Anthony,    Sanitary    Commissioner's   OflSce, 

Gibraltar 
Ackroyd,    John    Prest,    B.Sc. 

Accringtou,  Lanes. 
Acworth,  Joseph  John,   Ph.D. 

Shootup-hill,  Brondesburj',  N.W. 
Adam,  Adam  Lawson  Kelly,  296  Bath-street,  Glasgow 
Adams,  Arthur,  F.LC, Kelvin  House,  Edgbaston-road,  Smethwick 
IIAdams,  Matthew  Algernon,  F.R.C.S.  (Eng.),  F.LC,  Tho  Kulm, 

Bearsted,  near  Maidstone 
Adams,  Ormsby  Gore,  School  of  Mines,  Thames,  Auckland,  New 

Zealand 
Adcock,  Samuel  Robert,  The  St.  Helens  Smelting  Co.,  Atlas- 
court,  St.  Helens,  Lanes. 
Addie,   Robert,   Messrs.    Kennedy   and   Addie,    Norfolk   House, 

Laurence  Pountney  Hill,  E.C. 
Adenoy,  Walter  Ernest,  Hon.  D.Sc.  (R.U.I.),  A.R.C.S.L,  F.LC, 

Royal  University  of  Ireland,  Earlsfort- terrace,  Dublin 
Adie,  Richard  Haliburton,  B.Sc.  (Lond.),  M.A.  (Cantab.),  136, 

Huntingdon-road,  Cambridge 
Adriance,  John  Sabine,  Ph.D.,  Tho   Union   League  Club,  New 

York,  U.S.A. 
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Date  of 
Election. 

1906 

1905 

1901 

1879 

1893 

1885 
1892 

1902 

1903 

1888 
1886 
1896 
1907 
1907 

1894 

1901 
1870 

1904 

1894 
1905 

1S99 

1899 

1008 

1906 

1885 


Trans. 


Pioc. 


rrftnx. 
Proc. 
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Agar,   Slielton   Gottlieb,    Panorania   House,   Guernsey,    Channel 
Islands 

Allium,  Charles  Cliester,  c/o  Messrs.  G.  W.  Lord  and  Co.,  Phila- 
delphia, Pa.,  U.S.A. 

Aitken,  Andrew  Charles,  c/o  The  Burma  Oil  Co.,  Ltd.,  Rangoon, 
Burma 

Albright,  George  Stacey,  M.A.    (Cantab.),  Bromesberrow-place, 
Ledbury 

Albuquerque,  John  Pedrozo  d',  Prof.,  M.A.    (Cantab.),  F.LC, 
Government  Laboratory,  Barbados,  West  Indies 

Alcock,  Frank  Harris,  F.LC,  9,  Broad-street  Corner,  Birmingham 

Alcock,     John     While,     Central      Brewery,     45,     Mott-strect, 
Birmingham 

Alder,     John     Frederick,     28,     Claverly-grove,     Church     End, 
Finchley,  N. 

Alderton,    Gilbert    John,    B.Sc.     (Lond.),    F.LC,     The  Nest, 
Eglinton-road,  Plumstead,  Kent 

Alexander,  John,  M.A.  (Glas.),  Midfield,  Perth 

Allan,  James  Henry,  45,  Walton-vale,  Liverpool 

Allan,  John,  55,  Northern-grove,  West  Didsbury,  near  Manchester 

Allan,  John  Campbell,  91,  Norse-road,  Scotstoun,  Glasgow 

Allen,    Alfred     Frederick,     B.Sc.    (Lond.),     35,     Purrett-road, 
Plumstead.  S.E. 

Allen,  Frederick  John,  Phceuix  Cliemical  Works,  Upper  North- 
street,  Poplar,  E. 

Allen,  Frederick  Thomas,  B.Sc.  (Dun.),32,Currock-terrace,  Carlisle 

Allen,  John,    Phoenix   Chemical    Works,    Upper    North-street, 
Poplar,  E. 

Allen,  William  Harold  Richard,  c/o  Straits  Trading  Co. ,  Butter- 
worth,  Penang,  Straits  Settlements 

Allibon,  George  Heniy,  Maylield,  Lisburn-road,  Balmoral,  Belfast 

Allison,    James    Albert,    Luchana    Laboratory,    Apartado    45, 
Bilbao,  Spain 

AUworthy,    James    Herbert,     Emanuel    School,     Wandsworth 

Common,  S.  W. 
IIAllworthy,    Samuel  William,   M.A.,   M.D.,  B.Ch.  (Dub.),  Tlio 
Manor  House,  Antrim-roail,  Belfa.st 

Alton,     Willi.-im     Lester    St.    John,    F.LC,     11,    Briar-walk, 
Putney,  S.W. 

Amos,    Arthur,    B.A.     (Cantab.),     South-Eastern    Agricultural 

College,  Wyo,  Kent 
llAmphlett,    Edward  Grconhill,    M.A.    (Oxon.),  3,    Union-jilaco, 
Worthing 


FELLOWS   OF   THE   CHEMICAL  SOCIETV. 


Date  of 

Election. 


1890 

1895 

1900 

1906 

1901 

Trans. 

1892 

1905 

Trans. 

1888 

1882 

1905 

Trans. 

1877 

1898 

Trans. 

1905 

1879 

1903 

1890 

Trans. 

1903 

1884 

1875 

1900 

Proc. 

1903 

Trans. 

1900 

1870 

Trails. 

/C.  1873-5  \  ' 
.  S.  1875- 
93  ( 
P.  1893-5 j 

1906 

190G 

Trans. 

1894 

j 

1903 

i 

1900 

1 
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Anderson,     Frederic     Alfred,     B.Sc.     (Lond.),     F.I.C. 

Clanricarde-gardens,  W. 
Anderson,  Herbert,  Royal  Latin  School,  Buckingham 
Anderson,  James  William,  The  Paddock,  Hailing,  near  Rochester 
Anderson,  Robert,  Chester -road-west,  Sunderland 
Anderson,  William  Carrick,   M.A.,  D.Sc.    (Glas.),  8,   Windsor- 
quadrant,  Kelvinside,  Glasgow 
Anderson,  William  Smellie,  c/o  Q.  Anderson,  Esq.,  68,  Culverley- 

road,  CatforJ,  S.E. 
Andrews,   Albert  Edward,  St.  Hilda,  20,  Carew-road,  Thornton 

Heath,  Surrey 
Andrews,  Edward  Arthur,  St.  Mary's  Hospital,  Paddington,  W. 
Andrews,  Launcelot  Winchester,  Ph.D.  (Gottingen),  3731,  West- 
minster-place, St.  Louis,  Mo.,  U.S.A. 
Angel,  Andrea,  M.A.  and  B.Sc.  (Oxon.),  17,BanbHry-road,  Oxford 
Angell,  John,  F.I.C, 6,  Beacon's-field,  Derby-road,  Withington, 

Manchester 
Annable,  Henry  William  Coupe-,  Tungsten  and  Rare  Metals  Co., 

Ltd.,  Queen's-road,  Batteisea,  S.W. 
Anthony,    Charles,   jun.,    M.Inst.C.E.,    Casilla   de   Correo,    95, 

Bahia  Blanca,  Argentine,  South  America 
Appleby,  Herbert,  2,  John  Dalton-street,  Manchester 
Appleyard,  George  Henry,  F.LC,  Wibuiugton  Oil  Mills,  151, 

Cleveland-street,  Hull 
Appleyard,  James  Robert,  Royal  Technical  Institute,  Salford 
Appleyard,  Percy,  Albany,  Western  Australia 
Archbutt,  Leonard,  F.I.C,  Tlio  Yews,  Madeley-street,  Derby 
Armistead,   William,  M.B.,  CM.  (Edin.),  Stapleford,  Cambridge 
Armitage,    Francis    Paul,    Colet    House,    Talgarth-road,    West 

Kensington,  AV. 
II Armstrong,   Edward  Frankland,  D.Sc.   (Loud.),  Ph.D.  (Berlin), 

c/o  Messrs.  Huntley  &  Palmers,  Reading 
Armstrong,  Frederick  William,  6,  St.  Thomaa's-terrace,  Wells, 

Somerset 
!| Armstrong,  Henry  Edward,  Prof.,  LL.D.  (St.  Andrews),  Ph.D. 

(Lips.),     F.R.S.,    55,    Granville-park,  Lewisham,    S.E.,   and 

Central  Technical  College,  Exhibition-road,  S.W. 
Arnaud,    Francis   William  Frederick,    F.I.C,    The  Town  Hall, 

Portsmouth 
Arup,  Paul  Seidelin,  M.A.  (Nova  Scotia),  62,  Haverstock  HilJ, 

N.W. 
Ashdown,  Charles  Henry,  Monastery-close,  St.  Albans 
Ashdown,  Herbert  Henry,  3,  Oenesta-road,  Plumstead,  Kent 
Ashtou,  James,  Hacken  Sewage  Works,  Jiloses  Gate,  Bolton 


u 

Date  of 
Election. 


1905 

1897 

1901 

1900 

Trans. 

1901 

Trans. 

1903 

1872 

Trans. 

1862 

Trans. 

C.  1874-8 

1903 

Trans. 

1872 

Trans. 

1903 

1895 

Trans. 

1886 

1877 

1906 

Trans 

1892 

1896 

1891 

1908 

1904 

1907 

1875 

Trans. 

1908 

1893 

1900 

'i'mna. 

FELLOWS    OF    THE    CHEMICAL    SOCIETY. 

Ashwell,  James  Henry,  117,  Waterloo-crescent,  Nottingham 

Ashworth,  John  Bright,  11,  The  Promeuade,  Egremont,  Cheshire 

Aspiuall,  Thomas,  62,  Gilnow-road,  Bolton 

Aston,  Bernard  Cracroft,  N.  Z.  Agricultural  Bept.,  Wellington, 
New  Zealand 

Aston,  William  George,  12,  Douglas-road,  Goodmayes,  Ilford,  E. 

Atkinson,      Harford      Montgomery,      B.Sc.      (Wales),      Ph.D. 

(Gottingen),  69,  George-street,  Limerick,  Ireland 
IIAtkinson,   Robert  William,   B.Sc.   (Lond.),   F.I.C.,  44,  Stuart- 
street,  Cardiff 
ilAttfield,    John,  Prof.,    M.A.    and    Ph.D.   (Tubingen),    F.R.S., 
F.I.C.,  Ashlands,  Watford,  Herts, 

Attwell,  Herbert  Moore,  A.R.C.S.,  Stoke  Hill  House,  Limpley 

Stoke,  Bath 
IIAttwood,    George,    M.InstC.E.,    Steyning    Manor,    Stogursey, 
Somerset  ;     and    Mansion    Hotiee    Chambers,    13,    Sisc-lane, 
Queen  Victoria-street,  E.  C. 

Aubrey,  Henry  James,  The  Cross,  Worcester 
llAuden,  Harold  Alldeu,  Central  Laboratory,  United  Alkali  Co., 
Widnes,  Lanes. 

Audley,  James  Aloysius,  B.Sc.  (Lond.),  A.R.C.S.,  F.LC,  c/o 
Messrs.  G.  Howson  and  Sous,  Eastwood  Sanitary  Works, 
Hanley,  Staffs. 

Austen,  Peter  Townsend,  Ph.D.,  204,   West   86th-street,   New 

York,  U.S.A. 
II Austin,  Percy  Corlett,  M.A.  (Cantab.),  Queen's  College,  Galway, 
Ireland 

Avery,  David,  Working  Men's  College,  Melbourne,  Australia 

Aykroyd,  Henry  Edward,  Scaitcliffe,  Queen's-road,  Ilkley,  Yorks. 

Aylan,  John  Charles,  Royal  Laboratory,  Royal  Arsenal,  Wool- 
wich, S.  E. 

IIBadcock,   William  Cornish,    M.A.    (Cantab.),    Tlie    Grammar 

School,  Crcditnn,  Devon 
Bagulcy,    Allan,    B.Sc.    (Wales),    F.LC,    University  College  of 

North  Wales,  Bangor 
Bailey,  Francis  James,  Findon  Hill,  Sacriston,  Durliam 
II Bailey,  George  Herbert.  Ph.D.  (Heidelberg).  D.Sc.  (Lond.),  The 

University,  Manchester  ;  and  Marple  Cottage,  Marplo,  Cheshire 
Bailey,  Harold   James,  A.LC,  Maritime   Coko    Works,  Ponty- 

l)ii(ld,  S.  Wales 
Bailey,  Henry,  6,  Elsenham-road,  Wimbledon  Park,  S.W. 
Bain,  Alexander  William,  B.A.,  B.Sc.  (Lond.),  A.LC,  Fairlight, 

Muswell-risc,  Muswell  Hill,  N. 
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Date  of 
Election. 

1884 


1900 

1881 


1 

Trans. 

Trans. 

Trans. 

Trans. 

0.  1899-03 

Trans. 

Trans. 

Trans. 

c.  laoj-    ; 

1 
Proc. 

Trans. 

- 

II Bain,    Daniel,    United    Alkali    Co.,    Ltd.,    Allhusen's    Works, 

Gateshead-on-Tyne 
Bairstow,  John,  Burlej-,  Queen's-park,  Chester 
Baker,  Arthur,  103,  Lynwood-avenue,  Darwen,  Lanes. 
II Baker,    Charles    Frederic,   B.Sc.    (Lond.),    Ph.D.     (Strassburg), 

Technical  College,  Sunderland 
II  Baker,  Charles  John,  The  Schools,  Shrewsbury 
Baker,  Clement  Harrison,  c/o  Messrs.  C.  Harrold  &  Co.,  2  and  3 

St.  Paul's-squaro,  Birmingham 
Baker,  Frank,  B.Sc.  (Lond.),  St.  John's  School," Eton 
Baker,  Frederick  Guy  Stirling,  Marryatt's  Lodge,  Snaresbrook, 

Essex 
Baker,  Frederick  Nolan,  Lieut.,  R.A.,  R.A.  Mess,  Shoeburyness 
Baker,  Harry,  F.LC. ,  Epworth  House,  Moughland-lane,  Runconi, 

Cheshire 
IIBaker,  Herbert  Brereton,  M.A.,  D.Sc.   (Oxon.),  F.R.S.,  Christ 

Church,  Oxford 
Raker,  Julian  Levett,  F.I.C,  Staiuesbury  Holt,  Kingston-road, 

Staines 
Baker,  Thomas  Thome,  7,  St.  James'-avenue,  Crick le wood,  N.W. 
Baldock,  John  Henry,  Overdale,  St.  Leonard's-road,  Croydon 
Ball,  James  Handby,  M.Sc.  (L'pool),  F.I.C,  Rathbane  Cottage, 

Limerick,  Ireland 
Ball,  Walter  Craven,  B.A.  (Oxon.),  Guy's  Hospital,  S.E. 
Ball,    William     Robert,    B.Sc.    (Loud.),    48,     Cambridge-road, 

Thornaby-on-Tees 
II Ballantyno,  Horatio,  F.I.C,  75,  Chancery-lane,  W.C 
Ballingall,  William,  M.A.  (St.  Andrews),  Ardarrock,  Dundee 
Baly,  Edward  Charles  Cyril,  F.I.C,  University  College,  Gower- 

street,  W.C. 
Bamber,  Henry  Kelway  George,  Ingress  House,  Greenhithe,  Kent 
Bamber,  Montague  Kelway,  F.I.C,  The  Laboratory,  Hyde-park- 
corner,  Colombo,  Ceylon 
Banerjee,  Gopal  Chandra,  Kaiser  Soap  Co.,  Cawnpore,  India 
Banner,  George  Ernest,  10,  Highfield-road,  Rock  Ferry,  Cheshire 
Banner,  Samuel,  Sherwood,  Sefton-park,  Liverpool 
II  Bannister,  Richard,  F.  I.  C. ,  59,  Tregunter-road,  S.  Kensington,  S.  W. 
Barbour,  William,  M.A.    and  B.Sc.  (St.  Andrews),  Dalswinton, 

All  Saints'-road,  Peterborough 
Barbrook,  George  Henry,  c/o  Messrs.  T.  Prentice  &  Co.,  Stow- 
'  market,  Suffolk 
II Barclay,  Arthur  Edward,  95,  Farringdon-street,  E.C. 
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Date  of 
Election 

1903    Traus, 


1906 
1890 
1903 
1896 


1870 

1897 


1897 

1891 

1905 

1875 

1888 
1895 

1891 
1869 

1906 

1901 

1905 

1872 
1883 
1898 

1864 
1907 

1891 
1893 


Trans. 


Trans. 


Pioc. 


Trans. 


Trnna. 
Trans. 


/c.  18-0-\ 
\  8, 1(0-3  / 


FELLOWS    OF    THE    CHEMICAL   SOCIETY. 


IIBarger,  George,  M.A.  (Cantab.),  D.Sc,  (Lond.),  The  "Wellcome 
Physiological    Research    Laboratories,  Brockwell  Hall,  Heme 
Hill,  S.E. 
Barker,    Aithur    Ernest,    B.A.,    B.Sc.    (Lond.),    3,    York-road, 
Chorlton-cum-Hardy,  Lanes. 
IIBarker,  Joseph,  Rev.,  M.A.,  and  D.D.  (Oxon.),  St.   Barnabas', 
Grimsby 
Barker,  Thomas  Vipond,  B.A.  and  B.Sc.  (Oxon.),   Mineralogical 

Dept.,  University  Museum,  Oxford 
Barker,  William  Henry,  B.Sc.  (Lond.),  Addiscombe,  Empress- 
avenue,  Wanstead  Park,  Essex 
Barklie,  Robert,  Faunmore,  Strandtown,  Belfast 
Barlow,    Herbert    AVilliam  Leyland,    M.A.    and    M. D.  (Oxon.), 
M.R.C.S.    and  L.R.C.P.    (Lond.),    D.P.H.,   (Cantab.),   Holly 
Bank,  Croftsbank-road,  Urmston,  Manchester 
Barlow,  William,  The  Red  House,  Stanmore,  Middlesex 
Barnes,    Edward    Arthur,    194,    Hammersmith-road,    W.  ;    and 

Dynamite  Works,  Modderfontein,  near  Zuurfonteiu,  S.  Africa 
Barnes,   James   Hector,  Prof.,    B.Sc.    (Wrm.),   A.LC,   Govern- 
ment College  of  Agricultuie,  Lyallpur,  Punjab,  India 
II  Barnes,   Richard   Leburn,   Phoenix   Chemical    Works,    Hackney 

Wick,  N.E. 
II  Barraclough,  William  Herbert,  F.  LC,  Mortomley,  near  Sheffield 
Barralet,  Edgar  Stuart,  6,  Wellington-mansions,  Queen's  Club- 
gardens,  W. 
Barratt,  John  Treeby,  Bronheulog,  Mostyn,  North  Wales 
Barret,  Edward  Louis,  B.Sc.  (Lond.),  F.LC,  12,  Avenue  de  la 

Grande  Arinde,  Paris 
Barrett,    Ernest,    B.Sc.  (Lond.),    56,    Elswick-road,   Lewisham 

S.  K. 
Barrie,     Thomas      Stewart,    4,     Newton-street,     Chnring-cross, 

GlaBgow 
Barrowcliff,    Marmaduke,    A.LC,    69,  Hatherley-road,    Sidcuj), 

Kent 
II  Barton,  Robert,  Royal  Mint,  Melbourne,  Australia 
Basker,  John  Anthony,  Fore-streot,  Bridgwater 
Baskervillc,    Charles,     B.Sc.    (Virginia),     Ph.D.  (N.    Carolina), 
College  of  the  City  of  New  York,  New  York  City,  U.S.A. 
IIBassett,  Henry,  F.LC,  26,  Belitha- villas,  Barnsbury,  N. 
Bassett,  Henry,  Jan.,  B.Sc.  (Lond.),  Ph.D.  (Munich),  D.  ts  Sc 

(Nuncy),  F.LC,  The  University,  Liverpool 
Bate,  William,  Ladbroke,  Huyle,  Cornwall 
Baleniaii,    Jolm,   c/o   Messrs.    J.  C   and   J.   Field,  Tiie   Mursh 
Lamb«tli,  S.  K. 
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Date  of 
Election. 

1896 


1906 

1896 
I892! 

igoel 

1874 
1903 

1874 
1879 


I 


1897 
1891 
1861 

1903 

1867 

1906 

1903 

1899 
1902 

1864 
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Bathurst,    Charles,    juu.,    B.A. 

Lincoln's  lun,  W.C. 
Baxter,    Jolin    George,    c/o    Mrs. 

Gravesend,  Kent 
Bay,  Lauritz  Hansen, B.Sc.  (Lend.), Deacon's  School,  Peterborough 
Bayliss,  Charles,  Mino,  Castle  Bromwich,  near  Birmingham 
Bayliss,  "William  Heath,  Brewery  House,  Ashwell,  Herts. 
Bayly,  Francis  William,  The  Royal  Mint,  Sydney,  N.S.W. 
Bayly,  Harold  Goodenough,  F.l.C,   Usiue  St.  Madeleine,  Trini- 
dad, West  Indies 
Bayne,  James,  31,  Vaughan- terrace,  Harrow 
Bayne,   William  Thirlwall,   LL.D.  (Cantab.),  Brockhill,  Broad- 
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Beadle,  Clayton,  Halewood,  Sidcup,  S.O. ,  Kent 
IIBeadnell,    Charles   Edward,  Major,    R.A.,    Hafod,    Llandinam, 

S.  0.,  Montgomeryshire 
Beadnell,   Charles  Marsh,   M.K.C.S.   (Eng.),  L.R.C.P.  (Lond.), 

Fleet  Surgeon,  31,  Matheson-road,  West  Kensington,  W. 
Beale,  William  Phipson,  K.C.,  M.P.,  10,  New-court,  Carey-street, 

Lincoln's  Inn,  W.C.  ;  and  2,  Whitehall-court,  S.W. 
Bealey,  Edward  Williams,   B.A.  (Cantab.),  11,   Kildare-gardens, 

Bayswater,  W. 
Beam,  William,  M.A.,  M.D.  (Penn.),  F.LC,  Chemical  Labora- 
tory, Gordon  College,  Khartoum,  Soudan 
Bean,  Percy,  17,  Dickinson-street,  Manchester 
Bcanes,  Alfred   Edward,   Falcon   AVorks,  Wallis-road,  Hackney 

Wick,  N.E. 
J  Beanes,  Edward,  Moatlands,  Paddock  Wood,  Kent 
Beardmore,  George  Russell,  L.R.C.P.  (Lond.),  M.R.C.S.  (Eng.), 

L.S.A.,    D.P. H.    (Cantab.),    Warwick    House,    Upper- street, 
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Beaven,  Edwin  Sloper,  5,  Boreham -terrace,  Warminster 
Beck,  Charles  Ridgeway,  F.l.C,  33,  Werter-road,  Putney,  S.W. 
IIBeckett,  George  Henry,  F.l.C,  35,  South  Beach-road,  Ardrossau, 

N.B. 
Beckett,    Richard   Henry,    Prof.,    B.Sc.    (Lond.),    The   College, 

Nagpur,  C.P.,  India 
Bedford,  Frederick,  B.Sc.(Lond.),  Ph.D.  (Halle),  9,  Market-place, 

Sleaford,  Lines. 
Bedson,  Peter  Phillips,  Prof.,  M.A.,  D.Sc.  (Lond.  and  Dun.), 
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Beesley,  Frederick  Arnold,  B.Sc.  (Lond.),  23,  Whitmore-road, 
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Belton,  Francis  George,  16,  Clarkson-street,  Glossop-road, Sheffield 

Bemrose,  Joseph,  F.LC,  56,  St.  FamiUe-street,  Montreal,  Canada 

llBendix,  David,  F.LC,  Sutherland   Lodge,  371,   Romford-road, 

Forest  Gate,  E. 

Benham,  Keith   Beuham,   B.Sc.    (Lond.),    F.LC,    Dean's   Hill, 
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II Benjamin,  Marcus,  A.M.  (Lafayette),   Ph.B.  (Columbia),  Ph.D. 
(Nashville),   Sc.D.   (Pennsylvania),    U.S.    National    Mu.seum, 
Washington,  D.C.,  U.S.A." 
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Bennett,    Alexander    nutchcon,    c/o  Messrs.    Ogston    &    Mooro, 
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rise,  Clapham,  S.W, 
Bennett,  Colin  Noel,  3,  St.  Laurence-cottages,  Catorham,  Surrey 
Bennett,  Joseph,  Windsor  Printing  Co.,  North  Adams,  Mass., 

U.S.A. 
Bcnsusan,  Arthur  John,  The  Ouro  Preto  Gold  Minos  of  Brazil,  Ltd. , 

Minas  de  Pa.ssageiu,  Ouro  Prcto,  Brazil 
Bontlt^,   Waller   Henry,   M.A.  (O.voii.),  Morton,   Everton-road, 

AddiKcombc,  {'roydon 
Bonlloy,   William   Henry,    IV Sc.  (Vict.),    6,    Woodbine-terrace, 
Irlam,  near  Manchester 
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Benton,  Frank  Stanley,  Hursthead,  Reigate,  Surrey 
Bfintz,  Ernest,  107,  Shaw-lane,  Dinting,  near  Manchester 
Bergtheil,  Cyril,    Research  Station,   Sirseah,   MozuiFerpore    Post 

Office,  T.  S.  Railway,  India 
Beringer,    Heinrich    Rowland,    11,   Dolcoathe-road,    Camborne, 

Cornwall 
IIBeringer,  John  Jacob,  A.R.S.M.,  F.I.C.,  Basset-road,  Camborne, 

Cornwall 
Berkeley,  The  Rt.  Hon.  The  Earl  of,  Foxcombe,  Boar's  Hill,  Oxford 
II Berncastle,  Richard,  15,  Ladbroke-gardens,  NottingHill  Gate,  W. 
Berridge,  Douglas  Jesse  Penfold,  M.A.  (Oxon.),  The  Laboratory, 

Malvern  College 
II  Berry,  Arthur  John,  5,  University-gardens,  Glasgow 
II  Berry,  Edward  Elhanan,  F.I.C.,  44,  London  Wall,  E.C. 
Berry,    Leslie    Hamilton,    B.Sc.    (Lond.),    A. I.C.,    Penshurst, 

Croham  Park-avenue,  S.  Croydon 
Berry,  Reginald  Arthur,  F.LC,  The  West  of  Scotland  Agricul- 
tural College,  6,  Blythswood-square,  Glasgow 
Berry,  Thomas  William,  Education  Office,  Pentre.  Rhondda,  Glam. 
Berry,  William,  7,  Hampton-park,  Redland,  Bristol 
Bethea,  Oscar  Walter,  Prof.,  Missouri  Medical  College,  Meridian, 

Miss.,  U.S.A. 
IIBevan,  Edward  John,  F.LC,  3,  New-court,  Carey-street,  W.C. 
Bevan,   John    William,    F.LC,    Risedale,    St.    James-crescent, 

Swansea 
Beveridge,  Wilfred  William  Ogilvy,  Major,  R.A.M.C.,  D  S.O., 

M.B,  (Edin.),  D.P.H.    (Cantab.),  R.  Army  Clothing   Dept., 

Grosvenor-road,  S.  W. 
Bhaduri,  Jyoti  Bhushan,  M.A.   (Calcutta),  Krishnaghur  College, 

Krishnaghur,  Dist.  Nadia,  Bengal,  India 
Bhaduri,  K.,  Prof.,  M.A.  (Calcutta),  Canning  College,  Lucknow, 

India 
Bibby,  Charles  Drake,  69,  Queen's-road,  Twickenham,  Middlesex 
Bibby,  Robert  Gordon,  York  Hotel,  Albemarlc-street,  W. 
IIBickerdike,  William  Edward,  F.LC,  Bryers  Croft,   Wilpshire, 

near  Blackburn 
lIBickford,  Harding,  46,  Currie-street,  Adelaide,  South  Australia 
Biggart,    John     William,    F.LC,    Chemical     Laboratory,    29, 

Cathcart-stroet,  Greenock 
Biggs,  Charles  Henry  Walker-,  140,  Salisbury-court,  Fleet-street, 

E.C 
Bingley,  John,  Northampton 
Binks,     Frederick    Nisbet,    35,    Kenilworth-road,    Monkseaton, 
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Blackshaw,  John  Frank,  The  Midland  Dairy  Institute,  Kingston 
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Blair,  Herbert,  Harton  Lodge,  Harton,  South  Shields 
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Blake,  Robert  Frederick,  F.I.C,  Chemical  Department,  Queen's 

College,  Belfast 
Blake,  William  Henry,  12,  Lombard-street,  Newcastle-on-Tyne 
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Bliss,  Henry  James   Wheeler,    M.A.    (Oxon.),  c/o  The  Thames 
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Blofcld,  Stuart,  Rev.,  B.A.,   B.Sc.  (Lond.),  St.  John's  College, 

Battersea,  S.W. 
IIBlood,  Maurice,  M.A.  (Oxon.),  16,  Alexundra-road,  Kingston-on- 
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Bloomer,    Frederick    John,    F.I.C,    Ponpout,    Clydach,    S.O., 
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Clothworkers  Reauarch  Laboratory,  The  University,  Leeds 
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Blmnan   &  Stern,   Ltd., 
(Cantab.),    Heathfield, 
F.I.C.,    Tower-place, 


Bluman,    Nicholas   John,   c/o   Messrs. 

Plough-bridge,  Deptford,  S.E. 
Blundstone,    Edwin    Richardson,    B.A. 

Hampton  Hill,  Middlesex 
Blunt,    Thomas    Porter,    M.A.    (Oxon.), 

Shrewsbury 
Blyde,   Joseph    Edwin   Alger,  Merlin  House,  Broomgrove-road, 

Sheffield 
Blyth,    Alexander  Wynter,    M.R.C.S.  (Eng.),   L.S.A.  (Lond.), 
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Blyth,  Meredith  Wynter,  B.A.  (Cantab.),  B.Sc.  (Lond.),  F.LC, 

Chemical  Laboratory,  36,  Eastcheap,  E.C. 
IIBoake,    Arthur,    Chemical    Works,   Stratford,    E.  ;    and   High- 
standing,  Loughton,  Essex 
Boardman,  Ernest,  B.Sc,  (Vict.),  619,  St.  Helens-road,  Bolton 
Boardman,  Thomas  Henry,    B.A.    (Cantab.),   Christ's   Hospital, 

West  Horsham,  Sussex 
Bodmer,  Richard,  F.LC,  Analytical  Laboratory,  16,  Southwark- 

street,  S.E. 
Bogert,   Marston    Taylor,    Prof.,    B.A.    and    Ph.B.   (Columbia), 

Columbia  University,  New  York  City,  U.S.A. 
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IIBolas,  Tliomas,  F.LC,  60,  Grove-park-terrace,  Chiswick,  W. 
Bolton,    Edward   Richards,    16,    Flanchford-road,    Ravenscourt 
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II  Bond,  Alfred  Ernest,  Peterbrook,  Warstock,  near  Birmingham 
Bond,  Henry    Charles,   Rev.     M.A.    (Oxon.),   Belle    Vua    Hall, 

Brighton 
II Bone,   William    Arthur,    D.Sc.    (Vict),    Ph.D.,  F.R.S.,    West 

House,  Lidgett-park-road,  Rouudhay,  Leeds 
Boone,    William   Thomas,    B.Sc.    (Lond.),    6,    Sydenham- villas, 

Cheltenham 
Borland,    William    Dulrymplc,    F.LC,    Beacon    Lodge,    Green 
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II Borradaile,  Lancelot  Alexander,  M.A.  (Cantab.),  Selwyn  College, 

Cambridge 
Bosanquet,   Robert  Holford   Macdowall,  M.A.   (Oxon.),  F. U.S., 

Castillo  Zamora,  Realijo  Alto,  Teneritfe,  Canary  Islands 
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Brame,  John  Samuel  Strafford,  Royal  Naval  College,  Greenwich, 

S.E. 
Branch,  George  Thomas,  c/o  Messrs.  Strachan  &  Co.,  Chemists, 
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Brand,  Herbert  Frank,  M.A.  (Lond.),  13,  Clifton-road,  Brockley, 

S.E. 
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Leeds  ;  and  Wynneholme,   Far  Headingley,  Leeds 
Brauner,  Boliuslav,  Prof. ,  Ph. D.  (Prague), Hon.  D.Sc.  (Mane. ),  New 
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Cheater,  Thomas  John,  B.Sc.  (Lond.),  3,  The  Mansions,  Star  and 

Garter,  Putney,  S.W. 
Cheeseright,   John    Henry,    B.Sc.  (Lond.),    7,    Claremont-place, 

Gateshead-on-Tyne 
Chenhall,  James  Warne,  M.Inst.C.  E.,  Dart-villas,  Totues,  Devon 
ilChester,  Edward  D.,  M.  Inst.  M.  E.,  c/o  Alfred  Ewiug,  Esq.,  36, 

Camomile  Street,  E.C. 
Chikashige,   Masumi,  D.Sc.  (Kyoto),  Viktoria  Luise-platz,  4,  bei 

Frail  Koch,  Berlin,  Germany 
Cholerton,  Alfred  Foster,  c/o  Messrs.  A.  de  St.  Dalmas&  Co.,  40^, 

Belgrave-gato,  Leicester 
IJChorley,    John    Christinas,    Bewsey,      Oxford-road,      Birkdale, 

Lanes. 
llChristie,  John,  B.A.  (Cantab.),  Eton  College,  Windsor 
Christopher,     George,      Walkdon     Works,     Verney-road,     Ber- 

mondsey,  S.E. 
Chrystal,  William  James,  F.LC,  7,  West  George-street,  Glasgow  ; 

and  Shaw  field  Works,  lliitherglen,  near  Glasgow 
Chrystall,  Edwin  Rodney, B.Sc. (Lond.), Forest  Villa,  Prince's-road, 

Buckhurst  Hill,  Essex 


30 

Date  of 
Election. 

1856 '  Trans. 
1903 


/  G.  1876-\i 

\80,  87-90/ 1 


1888 

1901 

1892 
1905 


1905 

1906 

1905 
19<f& 

1882 
1904 
1893 

1889 
1873 


Trans. 


Trans. 


Trans. 


Proc. 


Trans. 


1875 

1902 

1878 

1907 

Trans. 

1902 

1869 

Trans. 

1902 

1897 

1905 

Trail*. 

1887 

CO. 

\90, 


1886- \ 
90-OSj 


FELLOWS   OF    THE   CHEMICAL   SOCIETY. 

II Church,   Arthur  Herbert,   Prof.,   M.A.,   D.Sc.  (Oxon.),   F.R.S., 

F.I.C.,  Shelsley,  Kew,  Surrey 
Clacher,  William,  c/o  Mrs.  Cuthbert,  33,  Kelly-street,  Greenbank, 

Greeuock,  N".  B. 
Claisen,  Ludwig,  Geh.  Rath  Prof.,  Ph.D.  (Bonn),  Augustastrasse 

24,  Godesberg-am-Rheim,  Germany 
Clark,  Ernest,  B.Sc.  (Lond.),  Royal  Technical  Institute,  Salford, 

and  16,  Havelock-street,  Sheffield 
Clark,  Ernest  Victor,  Woodlands,  St.  Anne's-crescent,  Lewes 
Clark,    Friend  Ebenezer,  B.Sc.  (Yirg.),  Ph.D.    (Johns  Hopkins 

Univ.),    The    Central   University    of    Kentucky,    D^nnville, 

Ky.,  U.S.A. 
Clark,    Thomas  Walter    Firth,    24,   Witheringtou-road,    High- 
bury, N. 
Clarke,  Reginald  William  Lane,  A.T.C.,  15,  Torridon-road,  Hither 

Green,  S.E. 
Clarkson,  George  Douglas,  King-street,  Mirfield,  Yorks. 
Claudet,  Arthur  Crozier,  A.R.S.M.,  F.LC,  6  and  7,  Coleman- 

street,  E.G. 
Clayton,  Edwy  Godwin,  F.I.C,  23,  Holborn-viaduct,  E.G. 
Clayton,  Ellis,  Municipal  Technical  Institute,  Belfast 
Clayton,  George,  Northern  College  of  Pharmacy,  100,  Burlington- 
street,  Manchester 
Clayton,  John  William,  3  and  6,  Concert-street,  Liverpool 
Cleminshaw,  Edward,  M.A.  (Oxon.),  F.I.C,  Alkali  Works,  Old- 
bury,  near  Birmingham 
Clerk,   Dugald,  18,  Southampton-buildings,  Chancery-lane,  W.C. 
CliHbid,  William,  Sewage  Outfall  Works,  Wolverhampton 
Cloud,  Thomas  Charles,  A.R.S.M.,   F.I.C,  Coronation   House, 

4,  Lloyds-avenue,  Fenchureh-street,  E.G. 
Clough,  George  William,  B.Sc.(Birm.),  29,  Oseuoy-crescent,  N.W. 
Clough,  William  Thomas,  A.R.C.S.,  Chelladene,  St.  Margaret's- 

road,  Wanstead  Park,  Essex 
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v.p. 

1871-4 


Trans. 


Trans. 


C.  1874-7 
V.P.  80-3 
8«  8,9H-7 
P.  97-9 


Day,    Charles    Edwin,    B.Sc.    (Edin.),    The    Mines,    Coniston, 

Lanes. 
II  Day,  Thomas  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Day,  William  Walpole,  B.Sc.  (Wales),  Llandilo,  Attleborough- 

road,  Nuneaton 
Dealy,  Thomas  Kirkman,  Craigmin  East,  Magazine  Gap,  Hong 

Kong,  China 
Dean,  George,  M.A.  (Cantab.),  4,  Empress-avenue,  Ilford,  E. 
Deane,    Harold,    B.Sc.    (Lond.),    A.I.C.,    34,    Drakefieldroad, 

Upper  Tooting,  S.W. 
Deane,  Leopold  Mandeville,  c/o  The  Lancashire  Explosives  Co., 

Ltd.,  2,  Albert-Street,  Manchester 
Debus,  Heinrich,  Prof.,  Ph.D.  (Marburg),  F.R.S.,  Schlangenweg 

4,  Cassel,  Provinz  Hesscn,  Germany 
II Da  Castro,    John    Paul,    M.A.    (Cantab.),    F.LC,    1,    Arundel- 

street.  Strand,  W.C. 
Declian,  Martin,  F.LC,  Laboratory  of  Public  Analyst,  Hawick 
Deck,  Arthur,  Hollydcno,  Tenison -avenue,  Cambridge 
Deeks,  William  Thomas,  High-street,  Shanklin,  Isle  of  Wight 
llDcering,  AVilliam  Henry,  I.S.O.,  F.LC,  Chemical  Dept.,  Royal 

Arsenal,  Woolwich,  S.  E. 
Deerr,    Noijl    Fielding,    Experiment    Station,     Hawaian    Sugar 

Planters'  Association,  Honolulu,  H.L,  U.S.A. 
De  la  Rue,  Evelyn  Andros,  B.A.(Oxon.),  110,  Bunhill-row,  E.C. 
De    Lury,   Ralph   Emerson,   M.A.  and   Ph.D.    (Toronto),    The 

Dominion  Astronomical  Observatory,  Ottawa,  Canada 
Donham,  William  Smith,  B.Sc.  (Lond.),  F.LC,  2,   Kelvinside- 

terrace-north,  Glasgow 
Denison,  Joseph  Richard,  Liugholme,  Heaton,  Bradford 
Dennis,  William,  High-street,  Mundesley-on-Sea,  S.O.,  Norfolk 
Denton,  John,  Horton  Villa,  Bradford 
Desch,  Cecil  Henry,  D.Sc.  (Lond.),  Ph.D.  (Wurzburg),  F.LC, 

Instow,  Mount  Pleasant-road,  South  Tottenham,  N. 
Deverell,  Louis  Charles,  Straits  Trading  Co.,  Singapore,  Straits 

Settlements 
llDewar,  Sir  James,  Prof., M.A.  (Cantab.),  Hon.  LL.D.  (St.  Andrews, 

Aberd.,    Edin.,    Glas.),     Hon.    D.Sc.    (Oxon.,    Dub.,    Vict., 

Ireland),  F.R.S.,  F.LC,  Royal  Institution,  Albemarle-street,W. 
Dewhirst,    John     Arthur,    F.LC,    13,    Highfield-terrace,    Nab 

Wood,  Snltaire,  Bradford 
'Dibdin,    William   Joseph,   F.LC,  Purley  Bury,   Purley-downs- 

road,  Sanderstead,  Croydon 
llDickinson,  Arthur  John,  F.LC,  Truro  Villa,  57,  Lewisham-high- 

road,  S.E. 
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Date  of 
Election. 

1898 


1906 
1907 
1906 


1860 
1903 

1897 

1885 


Trans. 


Trans. 


1896  Trans. 
1894  Proc. 


1876 

1893 
1902 
1896 
1862 

1882 
1887 

1898 

1901 
1886 
1892 
1905 
1897 

1894 

1906 

1892 
1901 


Trans. 


Trans. 
Trans. 


Proc. 
Proc 


^C.l873-4^ 
1900-03  / 


C.  1900-06 


{    1904-7; 


rC.1901-6^ 

{v.p.      I 

I    1907-  I 


TrauK. 


FELLOWS   OF    THE   CHEMICAL   SOCIETY. 

I  Dickson,  Samuel,  Chemical  Laboratory,  2,  Broadway,  Westminster, 
I      S.W. 

Dickson,  William,  26,  Clyde-street,  Edinbiu'gli 
i  Dikshit,  Mohan  Nath  Kedarnath,  Amliran,  Surat,  India 

I  Dinwoodie,    James    Herbert,    71,     Brce-street,     Johannesburg, 

S.  Africa 
II Divers,  Edward,  Prof.,  M.D.  and  Hon.  D.Sc.  (B.U.I.),  F.K.S., 

F.I.C.,  3,  Ciinning-place,  Palace  Gate,  W. 
Divine,  Thomas,  M.D.  and   CM.   (Glas.),   D.P.H.   (Lend,    and 

Cantab.),  80,  Percy-street,  Huddersfield 
Dixon,    Andrew  James,   F.I.C.,  Girton,    McLaren-street,   North 

Sydney,  N.S.W. 
Dixon,  Augustus  Edward,  Prof.,  M.D.   (Dub.),  Queen's  College; 

and  Fernhurst-avenue,  Western-road,  Cork 
Dixon,  Frank,  B.Sc.  (Lond.),  The  Institute,  Lydney,  Gloucester 

II  Dixon,  George,  M.A.  (Cantab.),  Trinity  College,  Cambridge;  and 

St.  Bees,  S.O.,  Cumberland 
II  Dixon,    Harold     Baily,     Prof.,     M.A.     (Oxon.),    F.R.S.,    The 

University,  Manchester 
Dixon,  Harry  William,  Clarence  Iron  and  Steel  Works,  Leeds 
Dixon,  John  Kemp  Smith,  55,  Broxholme-lane,  Doncaster 
Dixon,  William,  102,  Spring-street,  Bury 
Dixon,  William  Adarti,  F.I.C.,  97,  Pitt-street,  Sydney,  N.S.W. 
Dobbie,    James  Johnston,    Prof.,  M.A.    (Glas.),  D.Sc.    (Edin.), 

F.R.S.,  F.I.C.,  Mu.seum  of  Science  and  Art,  Edinburgh 
Dobbin,  Leonard,  Ph.D.  (Wiirzburg),   F.I.C.,  Chemical  Labora- 
tory, Now  University- buildings,  Edinburgh 
Dodd,  Frederick  Robertson, F.I.C., Victoria- villas,139,  Burscough- 

street,  Orraskirk 
Dodd,  Robert,  28,  Sibella-road,  Clapham,  S.W. 
Dodd,  W.  Rali>h,  Trederwen,  Village-road,  Enfield,  Middlesex 
Dodds,  George  Price,  14,  St.  Luke's-terraco,  Darlington 
Dodds,  Roger,  Kingswood  School,  Bath 
Dodgson,    John    Walli?,     B.Sc.     (Lond.),     University   College, 

Ifeading 
Doherty,    William    Michael,    F.  I.C.,    Government    I^aboratory, 

Sydney,  N.S.W. 
Donald,  Robert,  M.A.,  B.Sc.  (N.Z.),  M.R.C.S.  (Eng.),  L.R.C.P. 

(Lond.),  D.P.H.  (Oxon.),  Mental  Hospital,  Orokonui  Home, 

Waitati,  Now  Zealand 
Donaldson,  ■»  Hudson,     The     Laurels,     St.      Catharine's  -  road, 

Grantliam 
Donnan,  Frederick  George,  Prof.,  M.A.  (ll.U.L),  Ph.D.  (Leipzig), 

Muflpratt  Laboratory,  Tliu  University,  Livi'r]iool 
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Date  of 
Election. 


1897 

1902 
1900 
1888 
1905 

1884 

1899 
1899 

1884 

1891 

1893 

1906 
1902 

1895 

1904 
1897 
1907 

1901 

1900 

1898 

1890 

1892 

1893 

1897 
1884 
1889 
1889 
1881 


Trans. 


Proc. 


Trans. 


Trans. 


Dootson,    Frederick   William,    M.A.    (Cantab.),    D.Sc.    (Dub.), 

F.I.C.,  Universit}'  Chemical  Laboratory,  Cambridge 
Doree,  Charles,  M.A.  (Oxon.),  B.Sc.  (Lend.),  87,  Gore-road,  N.E. 
Dougall,  James  Dick,  Senhouse-street,  Maryport,  Cumberland 
II  Douglas,  William,  F.I.C.,  Diamond,  Demerara,  British  Guiana 
DouU,  John,  22,  Lauriston-place,  Edinburgh 
Down,  Frederick  Johnathan,  Glengariff,  Milton-road,  Harpenden, 

Herts. 
Doylo,  Frederick,  Oakdene,  Scotland-road,  Slanwix,  Carlisle 
Drake,    Francis    Alfred,   B.Sc,   (Lond.),    24,    Cavendish -square, 

Hull 
Draper,  Henry  Carter,   68,   Wodehouse-terrace,  North  Circular- 
road,  Dublin 
Dreaper,  William  Porter,  F.I.C.,  Woodcroft,  Felixstowe,  S.O., 

Suffolk 
Dreyfus,   Charles,    Ph.D.,  The   Clayton   Aniline  Co.,   Clayton, 

Manchester 
Drinkwater,  Lionel  John,  Burford,  Oxen. 
Drought,  James  Justinian,    Molo,    vid   Mombasa,   British   East 

Africa 
Druce,  Edric,  County  Agricultural  Institute,  Ridgmont,  Aspley 

Guise,  S.O.,  Beds. 
Dmgman,  Juiien,  Ph.D.  (Bonn),  Technical  School,  Huddersfield 
Duckham,  Alexander,  Phoenix  Wharf,  West  Ferry-road, Millwall.E, 
Duckworth,     Samuel,     M.Sc.     (Vict.),      78,      Alexandra-road, 

Lowestoft 
Duckworth,    William    Henry,    Blackburn    Corporation    Sewage 

Works,  Samlesbury,  near  Preston 
Dudderidge,  Frauk  Rawlinson,  45,  Sidney-grove,  Newcastle-on- 

Tyne 
Dudley,   Charles  Benjamin,  Ph.D.  (Yale),  Drawer  334,  Altoona, 
Pa.,  U.S.A. 
IIDudley,  William  Lofland,  Prof.,  Vanderbilt  University,  Nashville, 

Tennessee,  U.S.A. 
Duffield,    Walter    William,    5,     Ashington-road,    Hurlingham, 

Fulham,  S.W. 
IJDufton,  Samuel  Felix,   M.A.   (Cantab.),  D.Sc.   (Lond.),  Laurel 

Bank,  Claremont-road,  Headingley,  Leeds 
Dufty,  Lawrence,  8,  Clarke-street,  Sheffield 
Duggan,  Thomas  Richard,  F.I.C.,  60,  Foyle-road,Blackheath,S.E. 
Duisberg,  Carl,  Prof.,  Ph.D.,  Elberfeld,  Germany 
Dukes,  Thomas  William,  P.O.  Box  10,  Vryheid,  S.  Africa 
Duncan,  Arthur  William,   1,  Trafalgar-road,  Higher   Bentcjiffe, 
Pendleton,  Manchester 
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Date  of 
Election. 
1894 
1906 


1891 

1896 

1905 
1894 
1882 

1893 

1899 

190] 

1885 

1905 


1879 

1896 

1871 
1906 

1883 

1892 

1875 
1890 

1885 
1888 

1905 
1876 

1907 


Proc. 


Pioc. 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 

Trans. 
Trans, 


C.  1888- 

91        I 
8.93-1933 
V.P.     I 
I  1003-06 


/C.189S-7\ 
\    1004.   / 
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IIDuncan,  Cecil  Cooke,  F.I.C.,  The  Shire  Hall,  Worcester 
Duucan,  Robert  Kennedy,  Prof.,  University  of  Kansas,  Lawrence, 

Kansas,  U.S.A. 
Duncan,     William,    F.I.C.,     The     Laboratory,    65,    Batli-row, 

Edfjbaston,  Birraingham 
Duncan,  William,  Royal  Dispensary,  21,  West  Richmond-street, 

Edinburgh 
Dunlop,  Harry,  Cragdarroch  Cove,  Dumbartonshire,  N.B. 
IIDunn,  Frederic,  193,  Collins-street,  Melbourne,  Australia 
Dunn,   John   Thomas,    D.Sc.   (Dun.),    F.I.C.,    10,    Dean-street, 

Ne\vcastle-on-Tyne 
Dunnington,  Francis  Perry,  University  of  Virginia,  Charlottesville, 

U.S.A. 
Dunscombe,    Frederick    Charles,    c/o    Electric    Reduction    Co., 

Buckingham,  Quebec,  Canada 
Dunstan,    Albert   Ernest,    B.Sc.    (Lond.),    East  Ham  Technical 

College,  East  Ham,  E. 
Dunstan,    M.alcolm   James   Rowley,   M.A.   (Oxon. ),  F.  I.C,    The 

College,  Wye,  Kent 
Dunstan,  Sydney,  The  Royal  Infirmary,  Newcastle-on-Tyne 

llDunstan,  Wyndham  Rowland,  Prof.,  Hon.   M.A.  (Oxon.),  Hon, 
LL.D.  (Aberd.),  F.R.S.,  F.LC,  Imperial  Institute,  S.W. 

Durant,     Henry    Thomas,    The    Rhodesia    Gold    Fields,    Ltd., 

Bulawayo,  Matabeleland,  S.  Africa 
II Durham,  Henry,  13,  Coleherne-road,  South  Kensington,  S.W. 
Durrans,   Thomas   Harold,    B.Sc.    (Lond.),    1,   Cornwall -terrace, 

Regent's  Park,  N.W. 
Durrant,  Reginald   Graham,  M.A.   (Oxon.),  The  College,    Marl- 
borough, Wilts. 
Duxbury,    Thomas,    17,    Grosvenor-chambers,    Deansgate,    Man- 
chester 
llDyor.  Bernard,  D.Sc.  (Lond.),  F.I.C,  17,  Great  Tower-street, E.C. 
Dymond,  Thomas  Southall,  F.LC,  Board  of  Education,  South 

Kensington,  S.W. 
Dyson,  Gibson,  Ph.D.,  Venn  Farm,  Marden,  Hereford 
II  Dyson,  Septimus,  East  Bank,  St,  Mary's-walk,  Harrogate. 

Endo,  Samuel  George,  10,  Eagle-Ntreet,  Port  Talbot,  Soutli  Wales 
IIEarp,  Francis  Salsbury,  Ph.D.  (Gicsson),  F.LC,  72,  Addis-street, 

Kalgoorlie,  W.  Australia 
EmUukIi,  Frederick  Alldis,  A.R.S.  M.,  Tlie  University,  Sydney, 

N.SfW. 
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Date  of 
Election. 

1889   Trans. 


1891 
1881 
1903 
1906 
1878 


1906 
1903 
1902 
1902 

1898 
1884 

1892 
1898 

1887 


1899 

1864 
1883 

1903 

1891 
1907 
1878 

1896 

1893 

1900 

1903 


Trans. 


Trans. 


Trans. 
Trans. 


IIEastei-field,  Thomas  Hill,  Prof.,  M.A.  (Cantab.),  Ph.D.  (Wurz- 

burg),   F.I.C.,  Victoria  University  College,  Wellington,  New 

Zealand 
Eastick,   Charles  E.,  Martineau's  Refinery,  King  Edward-street, 

Whitechapcl,  E. 
Eastick,    John    Jo.sepli,   A.R.S.M.,    F.I.C.,    2,    St.    Dunstan's- 

hill,  E.C. 
Eastwood,  Arthur  William,    B.A.    (Cantab.),    Newton   College, 

Newton  Abbot,  South  Devon 
Eaton,    Bertie  James,   A.I.C.,    Institute   of  Medical    Research, 

Kuala  Lumpur,  Selangor,  Federated  Malay  States 
IIEccles,    Herbert,    Briton    Ferry   Steel    Works,    Briton    Ferry, 

Glamorganshire 
Edgell,  Cecil  Wyatt-,  B.A.  (Oxon.),  Cowrey-place,  Exeter 
Edgei-ton,  Joliu  Percy,  The  Laboratory,  61,  Cornhill,  E.C. 
Edlin,  Edgar  Leeder,  B.A.  (Oxon.),  31,  All  Saints-road,  Leicester 
Edniinson,    Sidney   Robert,  B.Sc.  (Lond.),   Maritzbarg  College, 

Natal,  S.  Africa 
Edwards,  Thomas,  Ty  Mawr,  Rhymney,  vik  Cardiff 
Edwards,    Vincent,    F.I.C.,  c/o   Lawes'   Chemical  Manure  Co., 

Barking  Creek,  Essex 
Edwards,  Walter  Nicholas,  6,  Shardcroft-avenue,  Heme  Hill,  S.  E. 
IIEdwards,    Wilbraham    Tollemache    Arthur,   M.R.A.C.,    F.LC, 

The  Laboratory,  Phoenix,  Mauritius 
IIEhrhardt,  Ernest  Francis,  D.Sc.  (Lond.),  Ph.D.  (Munich),  B.Sc. 

(Birm.),  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-am- 

Rheim,  Germany 
Eichenauer,  William  Frederick,  18,  Maryon-road,  Old  Charlton, 

Kent 
Ekin,  Charles,  F.I.C,  143,  New  Bond-street,  W. 
IIEkins,  Arthur  Edward,  J. P.,  F.LC,  Rushden,  Lattimore-road, 

St.  Albans 
Elford,   Archibald  Sefton,   M.A.   (Oxon.),   41,   Broomfield-road, 

Chelmsford 
Elford,  Percy,  M.A.  (Oxon.),  St.  John's  College,  Oxford 
Elias,  Owen  Aubrey,  123,  Waller-road,  New  Cross,  S.E. 
II Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 
Elliott,  Walter  John,  M.A.  (Cantab.),  Woodcroft,  Lichfield-road, 

Stafford 
Ellis,     Charles     Sordes,    F.I.C,     Meadowlead,     Station-road, 

Harrow 
Ellis,  Frederic  Richard,  24,  Orley-Hill,  Bristol 
Ellis,  Henry  Russel,  177,  Warwick-road,  Kensington,  W. 
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Date  of 
Election. 

1878 


1892 
1898 
1902 

1885 

1887 
1901 

1892 

1899 
1889 


1883 

1862 

1865 

1899 

1888 

1894 

1895 
1905 

1904 

1891 

1906 
1876 


1904 
1904 
1892 

1888 


Trans, 


Tr»ti«. 
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Ellis,  "William  Hodgson,  Prof.,  M.A.  (Cantab.),  M.B.  (Toronto), 

F.I.C.,  School  of  Practical  Science,  Toronto,  Canada 
Ellison,  Henry,  jun.,  Whitechapel-road,  Cleckheaton 
Elmore,  Alexander  Stanley,  4,  Broad-street-place,  E.G. 
Elsden,     Alfred    Vincent,     B.Sc.     (Lond.),     F.I.C.,     Chemical 

Department,  Royal  Arsenal,  Woolwich,  S.E. 
Embrey,    George,    F.I.C.,   County   Laboratory,   Brunswick-road, 

Gloucester 
II  Emmons,  Hamilton,  The  Copse,  Hamble,  Southampton 
English,    Robert,    Christchnrch    Gas    Co.,    Christ  church.    New 

Zealand 
Entwistle,  Herbert,  1,  Albert-place,  Dickenson-road,  Longsight, 

Manchester 
Epps,  James  Washington,  95,  Upper  Tulse  Hill,  S.W. 
Erskine,  James  Kerr,    New  Kleinfontein  Co.,  Ltd.,  Post  Office, 

Benoni,  Transvaal,  S,  Africa 
Esilman,   Alexander,   Fleetwood  Lodge,    25,    Roe-lane,    South- 
port 
llEsson,   William,  Prof.,  M.A.   (Oxon.),   F.R.S.,  Merton  College, 

Oxford 
IJEstcourt,   Charles,  F.I.C.,  Seymour  House,   Seymour-grove,  Old 

Trafford,  Manchester 
Estcourt,    Harry    Estcourt,    467,    West-street,    Durban,    Natal, 

S.  Africa 
llEstcourt,  Philip  Anderson,   F.  LC,  Seymour   House,    Seymour- 
grove,  Old  Trafford,  Manchester 
Eumorfopoulos,  Nichola.s,  B.Sc.  (Lond.),    33,  Gloucester-square, 

Hyde  Park,  W. 
Eutroppc,  Arthur  Thoophiius,  Fort  Keogh,  Jlontana,  U.S.A. 
Evan.s,  Bernard  Scott,  B.Sc.  (Loud.),  42,  Keymcr-road,  Streatham, 

S.W. 
Evans,  Edward,  The  Laboratory,  South  Metropolitan  Gas  Co., 

70P,  Old  Kent-road,  S.E. 
Evans,     Frederick    Arthur,     Tlio     Cape    Copper    Co.,    Ookicp, 

Namaqualand,  Capo  of  Good  Hope,  S.  Africa 
Evans,  Frederick  Watkins,  11,  High-street,  Cardigan 
Evans,  Sir  John,  K.C.B.,  D.C.L.  (Oxon.  and  Toronto),   LL.D. 

(Dull,    and     Toronto),    Sc.D.     (Cantab.),     F.R.S.-,     Britwoll, 

Merkhamsted,  Herts. 
Evans,  John,  F.  I.C.,  67,  Surrey-street,  ShofTield 
Evans,  Novil  Norton,  McGill  University,  Montreal,  Canada 
II  Evans,    Robert    Cecil     Turlo,    280,    Philip-lano,    West  Grcon, 

Tottenham,  N, 
ilEverard,  Arthur  George,  4,  St.  Q0org«'s-road,  Barnstaple 
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Date  of 
Election. 

1902 

1894  i 

1896    Trans. 


1902 

Trans. 

1901 

Trans. 

1888 

1904 

1903 

1865 

Trans. 

1895 

1899 

1888 

1906 

1907 

1903 

Trans. 

1895 

1870 

1880 

1902 

1887 

1903 

Trans. 

1906 

Proc.  ' 

1897 

1878  •  Trans. 

1898 

1872 

1901 


Everitt,  Walter,  83,  The  Grove,  Ealing,  W. 

Evershed,  Frank,  Kenley,  Surrey 

Ewan,  Thomas,  M.Sc.   (Vict.),  Ph.D.  (Munich),  c/o  Cassel  Gold 

Extracting  Co.,  Ruehill-road,  Maryhill,  Glasgow 
Eynon,  Lewis,  B.Sc.  (Lond.),  F.I.C,  57,  Darenth-road,  Stamford 

Hill,  N. 
Eyre,    John    Vargas,     Ph.D.    (Leipzig),    26,    Bridge-road- west, 

Battersea  Park,  S.W. 

Faber,  Harald  Nicolai,  7  and  8,  Idol-lane,  E.G. 

Fagan,  Thomas  Wallace,  M.A.   (Cantab.),  Talysarn,  Penygroes, 

S.O.,  Carnarvonshire 
Fairhall,  Edwin   Jesse,  A.C.G.L,   A.LC,  8,  Scarborough-road, 

Stroud  Green,  N. 
IIFairley,  Thomas,  F.LC,  17,  East-parade,  Leeds 
Fairrie,  Henry,  253,  Vauxhall-road,  Liverpool 
Fairweiither,  Ernest  Barratt,  King's  College  Hospital,  Lincoln's 

Inn  Fields,  W.C. 
Farlie,  John  Burke,  54,  Wellington-road,  Old  Charlton,  Kent 
Farmer,  Charles  George  Edgar,  16,  Herbert-crescent,  S.W. 
Farmer,  John   Edwin,    Blelsoe,   New-road,   Mitcham  Junction, 

Surrey 
Farmer,    Robert    Crosbie,    D.Sc.    (Vict.),    Ph.D.    (Wurzburg), 

Somerset  Villa,  High-road,  Mottingham,  Kent 
Farr,  Edward  Henry,  Uckfield,  Sussex 
IIFarrios,  Thomas,  F  I.C,  16,  Coleman-street,  E.C. 
lIFarrington,   Thomas,    M.A.    (Q.U.I.),    F.I.C,    5,    Summerhill- 

terrace,  Wei lingtoiv- road,  Cork 
Fasnacht,  Eugfene  Arlhur,The  Hollies,  Clayton  Bridge,  Manchester 
Fawsitt,  Charles  Albert,  9,  Foremount- terrace,  Dowanhill,  Glasgow 
Fawsitt,  Charles  Edward,  D.Sc.  (Edin.),  Ph.D.  (Leipzig), Chemical 
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Feilmann,   Martin  Ernest,  B.Sc.    (Loud.),  Ph.D.   (Bale),  F.I.C, 

92,  Victoria-street,  S.W. 
Fenby,     Alarick    Vincent     Colpoys,     B.Sc.     (Lond.),     Hutton 

Grammar  School,  near  Preston,  Lanes. 
IIFenton,  Houry  John  Horstman,  M.A.,  Sc.D.  (Cantab.),  F.R.S., 

F.I.C,  Christ's  College;  and  19,  Brookside,  Cambridge 
I  Ferguson,  James  Edward,  Laboratory  and  Assay  Office,  2,  Union- 
court,  Old  Broad-street,  E.C 
C.  1889-93 1 II Ferguson,    John,    Prof.,    M.A.    (Glas.),   LL.D.    (St.  Andrews), 
'       F.I.C,  The  University,  Glasgow 
Ferguson,  Reginald  Williams,  B.Sc.  (Lond.),  A.R.C.S.,  Municipal 

Technical  School,  The  Gamble  Institute,  St.  Helens 


(C.  1898-  \ 
\     1902     / 


44 

Date  of 
Election. 

1899 


1902 
1882 
1905 

1902 
1902 
1906 
1904 


1895 
1906 

1900 

1905 

190i 

1905 

1907 

1896 
1872 

1873 
1872 

1906 

1900 
1896 
1899 

1898 

lf>03 
1874 

1886 


TraDs. 
Trans. 


Trans. 


Trans. 


Trans. 


0. 18M-4 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 

Fermor,    Herbert  Frederick  Francis  Burdett,   15,   Ansdell-roaJ, 

Peckham,  S.E. 
Ferrand,  Frederick,  13,  Torrington-street,  Hopwood,  Hey  wood 
Ferrier,  James,  P.O.  Box  764,  Rome,  Georgia,  U.S.A. 
Ferrier,  John  Greig,  6,  Bniuswick-square,  Port  of  Spain,  Trinidad, 
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Fletcher,  Alan,  114,  Beaufort-street,  South  Kensington,   S.W. 
Fletclier,    Frederick    William,   North  London  Chemical  Works, 
HoUoway,  N.  ;  and  I^^auc.lianip  Lotlgo,  Knfield 
llFletcher,     Lazarus,    M.A.    (Oxon.),     F.U.S.,     Natnral    Hi.story 
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Woodvitlo-gardens,  Ealing,  W. 
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Floris,  Robert  Brooke,  F.I.C.,  Church  House,  "West  Hanningfield, 
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Flurscheim,  Bernhard,  Ph.D.  (Heidelberg),  Heatherlands,  Fleet, 
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Fogg,  Charles  Albert,  Graythorne,  Albert-road,  Bolton 

Fogg,  Thomas,  93,  Portsdown-road,  Maida  Vale,  W. 
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Follows,    Harold,    4,    Kensingtou-avonue,   Victoria-park,    Man- 
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Victoria,  British  Columbia 
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Forrester,  Alexander  Machattie,  c/o  Messrs.  Laidlaw,  MacKill 
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F.  LC,  Royal  College  of  Science,  South  Kensington,  S.W. 

Forster,  "William,  30,  Church-street,  Seaham  Harbour 

II Foster,  George  Carey,  Prof.,  B.A.  (Lond.),  LL.D.  (Glas.),  D.Sc. 
(Vict.),  F.R.S.,  Emeritus  Professor  of  Physics,  University 
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Blackheath,  S.E. 
Foulds,  James,  A.R.C.S.,  7,  Pearson-street,  Darwen,  Lanes. 
Foulerton,  Alexander  Grant  Russell,  F.R.C.S.  (Eng.),  L.K.C.P., 

(Loud.),  D.P.H.  (Cantab.),  Haywards  Heath,  Sussex 
IIFowler,  Gilbert  John,  D.Sc.  (Vict.),  F.I.C.,  Broad  Oak,  Urmston, 
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Fox,  Albert  Stauley,  Roselmrst,  Athelstan-road,  Faversham 

Fox,  John  Jacob,  6,  Alkham-road,  Stamford  Hill,  N. 

Foxell,     Edward  William   Lauchester,    B.Sc.   (Loud.),   Barnes, 

Christ's  Hospital,  West  Horsham,  Sussex 
Foye,  Peter  Bertram,  16,  Burlington-road,  Dublin 
Francis,  Edward,  Ivy  Bank,  Park-ravine,  Nottingham 
Francis,  Francis  Ernest,  Pi  of.,  Ph.D.  (Erlangen),  D.Sc.  (Vict), 

F.I.C.,  University  College,  Bristol 
!l  Francis,  George  Bult,  38,  Southwark-street,  S.E. 
Frankland,  Henry,  F.I.C. ,  Streonshalh,  The  Crescent,  Linthorpe, 
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llFraukland,   Percy   Faraday,  Prof.,  Hon.   LI.. D.   (St.  Andrews), 
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A.R.S.M.,  F.R.S.,  F.I.C,  The  University,  Birmingham 
llFraser,  Angus,  M.A.,  LL.D.  (Aberd.),  M.D.,  CM.  (Aberd.  and 
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llFraser,  James  Christopher,  Mercantile-chambers,  Victoria-square, 

Adelaide,  S.  Australia 
Freear,  Harry  Marshall,  Hard  wick -road,  Woburn  Sands,  Beds. 
Freeman,      Frederick      William,      Hcatherdale,      Spenser-road, 

Harpenden,  Herts. 
Freeman,   Willie  Ludford,  M.A.  (Oxon.),   9,    Hamilton-avenue, 

Chapeltown-road,  Leeds 
Freestone,      Joseph      Thomas,     Limehurst,    Plymyard  -  avenue, 

Bromboro',  Cheshire 
French,William,M.  A. (Cantab,), F.I.C, Storey  Institute,  Lancaster 
Friend,  John  Albert  Newton,  M.Sc.  (Binn.),  Leistenstrasse  6/II, 

Wiirzbnrg,  Germany 
IIFriswell,  Richard  John,  F.I.C,  Fairfield,  Bexloy,  Kent 
II Frost,  Robert,  B.Sc.  (Lond.  and   Vict.),  65,    Kensington-court, 

Kensington,  W. 
II  Fry,  George,  Carlin  Brae,  Berwick-on-Tweed 
Fry,   George  Cecil,   M.Sc.   (Leeds),    F.I.C,    71,   Georgo-street, 

Saltaire,  Shipley,  Yorks. 
Frye,  Colin  Charlwood,  11,  King's-avenue,  Ealing,  W. 
II Fryer,     Alfred     Cooper,     M.A.    and    Ph.D.    (Leipzig),    F.I.C, 

13,   Eaton-cro,scoiit,  Clifton,  Bristol 
Fryer,  Pcrcival  John,  27,  Minster-road,  Ciicklewood,  N.W. 
Fulchor,  Lionel  Williiun,  B.Sc.    (Lond.),   Victoria  and    Albert 

Museum,  S.W.  ;  and  Ingloside,  37,  Kompshott-road,  Streatlmm 

Common,  8.  W. 
Fuller,  Charles  James  Pomeller,  608,  Chorley-new-road,  Horwich, 

near  Bolton,  Lanca. 
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Fuller,  John,  Rookwood,  24,  Mount-park-crescent,  Ealing,  W. 

IIGabb,  George  Hugh,  83,  Cray  for  J -road,  Tufnell-park,  N. 
Gabriel,    Edmund    Vivian,    M.A.    (Cantab,),    C.V.O.,     United 

Service  Club,  Simla,  India 
Gadd,  Henr)'  Wippell,  27,  East  Southernhey,  Exeter 
Gajjar,  Tribhuvandas  Kalyandas,  Prof.,  M.A.  and  B.Se.  (Bombay), 

Gingaum,  Bombay,  India 
Gall,   John   BeaconsBeld,    A.C.G.I.,    F.I.C.,    7,    Linden-grove, 

Nun  head,  S.  E. 
Gamble,  Sir  Josias  Christopher,  Bart.,  Haresfinch,  St.   Helens, 

Lanes. 
Gandy,  William  Hunter,  Bradley  Court,  Miteheldean,  Gloucester 
llGarbutt,  Llewellyn,  M.A.  (Cantab,),  The  College,  Winchester 
Gardiner,    Ernest     Alexander,      B.A.      (Oxon.),    The    College, 

Plymouth 
Gardiner,  James  Heury,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  Charles  Richard,  Chemical  Laboratory,  Gathurst,  near 

Wigau 
Gardner,  Edward,  70,  Parliament-hill- mansions,  Highgate-road, 

N.W. 
Gardner,  Hermann  Charles  Thomas,  Miller  Hospital  and  Royal 

Kent  Dispensary,  Greenwich-road,  S.E. 
Gardner,    John    Addyman,     M.A.     (Oxon.),    F.LC,    Chemical 

Department,  St.  George's  Hospital,  S.W. 
Gardner,  Walter  Myers,  Prof.,  M.Sc.  (Leeds),  Technical  College, 

Bradford  ;  and  3,  Fairmount,  Jlanniugham,  Bradford 
Garle,  John  Longsdon,  F.I.C,  13G,  Holland-road,  Kensington,  W. 
Gai-nett,  Henry,  48,  Deansgate,  Manchester 
Garrett,    Frederic  Charles,  M.Sc.  (Vict.),  Armstrong  College  of 

Science,  Newcastle-on-Tyne 
Garside,    Arthur    Leonard   Harry,    6,    Cotswold-terrace,     Lower 

Broughton-road,  Manchester 
Garvey,     Richard     Godfrey      Hamillon,     22,      Deauville-road, 

Clapham  Common,  S.W. 
Gaskell,  Josepli,  71,  Haworth's-buildings,  Cross-street,  Manchester 
Gasson,  William,  Dutoitspan-road,  Kimberley,  S.  Africa 
Gatehouse,    Frank   Brooks,  The  Analytical  Laboratory,   Broad- 
street,  Bath 
Gawlor,  Robert,  M.Sc.  (Vict.),   3,  South  View- terrace,   Bennett- 
road,  Headingley,  Leeds 
Geisler,  Joseph  Frank,  Mercantile  Exchange  Buildings,  Hudson 

and  Harrison-streets,  New  York  City,  U.S.A. 
Gemmell,  George  Harrison,  F.I.C,  4,  Lindsay -place,  Edinburgh 
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Gent,  Percy  William,  789,  Highland-avenue,  Forest  Hill,  Newark, 

New  Jersey,  U.S.A. 
II  Gent,  William  Thomas,  Misterton,  Gainsborough 
George,    George,    F.I.C.,    Director    of    Technical     Instruction, 

Auckland,  New  Zealand 
Gerard,  Thomas  Alfred,  122,  Foxhall-road,  Nottingham 
IIGerland,  Conrad,  M.Sc.  (Vict.),  Pli.D.  (Marburg),  Meadow  Bank, 

Accrington 
German,  George,  jun. ,  Mansion  House,  Ashby-de-la-Zouch 
ilGerrans,  Henry  Tresawna,    M.A.  (Oxon.),   20,   St.   John-street, 
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Gerrard,  Alfred  William,  35,  Queeu's-road,  Wimbledon,  S.W. 
Getman,  Frederick  Hutton,  811,  Atlantic-street,  Stamford,  Conn., 

U.S.A. 
Geyzel,  John  Lawrence  Van,  Lieut. -Col.  LM.S.,  M.B.  (Aberd.), 

F.LC,  Chemical  E.xaminer,  Medical  College,  Madras,  India 
Ghose,  Anukul,  42,  Shambazar-street,  Calcuttii,  India 
IIGibbes,  Cuthbert  Chapman,  M.D.  and  CM.,  (Aberd.),  M.R.C.P. 

(Lond.),  D.P.H.  (Cantab.),  89,  Harley-street,  W. 
Gibbings,    George    William,    Standard   Bank   of  South   Africa, 

Salisbury,  Rhodesia,  S.  Africa 
Gibbons,  Joseph  Lake,  Secondary  School,  Blyth,  Northumberland 
Gibbs,  Reginald  William  Malyon,  B.A.  (Cantab.),  B.Sc.  (Lond.), 

The  Grammar  School,  Spilsby,  Lines. 
Gibson,  Charles   Stanley,   B.A.   (Oxon.),  46,  Shakspeare-street, 
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Gibson,  John,  St.  Oswald's  road,  Hexham 
Gibson,  John, Prof. ,  Ph. D.  ( Heidelberg),  F.  U.S. E. ,  F. I. C. ,  Heriot- 

Watt  College,  Edinburgh 
Gibson,  William   Howieson,  B.Sc.  (Loud.),   48,  Lady  Margaret- 
road,  Kentish  Town,  N.W. 
Gibson,  William  Humphrey,  122,  King's-road,  Brighton 
Gidden,  William  Tliomas,  The   Hawthorns,  Moat-road,  Langley, 

near  Birmingham 
Gilbard,   John    Francis    Hutchins,    F.  LC,    215,    Dalston-knc, 

Hackney,  N.E. 
Gilchrist,  James  Gray,  M.A.  (Aberd.),  B.Sc.   (Lond.),  Newscat, 

Rothionormnn,  Aberdeenshire 
Gihierdale,  Frederick,  32,  Trohorue-road,   High  West  Jesiuond, 

Ncwcastlo-ou-Tyno 
iKiill,  E.  Clarendon,  10,  Barrack-road,  ChriMtchurch,  Hants. 
Gill,  John,  GwealheliiH,  Htdston,  Cornwall 

Gill,  J.  Artliur,  IVnnsylviinia,  Lower-greon-road,  Rusthall,  Tun- 
bridge  WulU 
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Gilles,  William  Setteu,  A.C.G.I.,  F.I.C.,  Tie  Cottage,  Bocking, 

Braintree,  Essex 
Gillies,    Albert,    Government    Laboratories,    Johaaiiesburg,    S. 

Africa 
Gillmau,  Edward,  Government  Laboratory,  Barbados,  West  Indies 
Girdwood,  Gilbert  Prout.M.D.  andC.M.(McGill  Univ.),  M.R.C.S. 

(Eng.),  F.I.C.,  111,  University-street,  Montreal,  Canada 
Girtin,  Thomas,  M.A.   (Cantab.),   c/o  H.  L.   Rapliael's  Rtfinery, 

Thomas-street,  Burdett-road,  Limehouse,  E. 
Glaister,  John,    Prof.,   M.D.    (Glas.),  M.R.C.S.    and    L.R.C.P. 

(Edin.),  18,  Woodside-place,  Glasgow 
Glass,  Archibald  Melville,  B.Sc.  (Lond.),  37,  Chancery-lane,  W.C. 
Gledhill,  Walter  George,  M.A.    (Cantab.),    The   School   House, 

Woodbridge 
llGlover,  George  Thomas,  F.I.C.,  24,  Craven-hill-gardens,  Lancaster 

Gate,  W. 
Glover,  Harry  James,  Mount  Pleasant,  Wrattle-road,  West  ham 

near  Hastings 
Glover,    Walter    Hamis,  Ph.D.   (Leipzig),  38,    Ribblesdale-road 

Streatham  Park,  S.W. 
Godden,  William,  B.Sc.  (Lond.),  A. R.C.S.,  A. LC,  Station-road 
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Goldfinch,  George,  7,  Church-walk,  Hendon,  N.  W. 
Golding,  John,  F.l.C,  Midland  Agricultural  and  Dairy  Institute 

Kingston,  Derby 
ll Goldschmidt,  S.  A.,  Ph.D.,  c/o  Columbia  Chemical  Works,  43, 

Sedgwickstreet,  Brooklyn,  N.Y.,  U.S.A. 
Goldsmith,  Byron  B.,  Ph.B.   (Columbia),   19,    East  74th-street, 

New  York  City,  U.S.A. 
Goldsmith,    John   Naish,    B.Sc.     (Vict.),    Ph.D.    (Heidelberg). 

British  Xylonite  Co.,  Manningtree,  Essex 
Goltz,  Harold  Francis  Call,  155,  Brixton  Hill,  S.W. 
Gomess,  Alfred  Francis  Bilderbeck,  M.R.C.S.  (Eng.),  L.R.C.P. 

(Lond.),  33,  Drayton-gardens,  South  Kensington,  S.W. 
||Good.son,  John    Augustus,    A. LC,   Gordon  College,  Khartoum, 

Egypt 
Goodwin,  ThomasSmall,  Prof.,  M.B.  andC.M.  (Glas.),  F.R.S.E., 

1,  Heron-terrace,  St.  Margarets,  Twickenham 
Goodwin,   William,   B.Sc.    (Mane),  Ph.D.    (Goltingen),  Thorn- 

clitfe,  Sutton,  Macclesfield 
Gordon,  Colin,  Storer's  Wharf,  Cubitt  Town,  E. 
Gordon,  Joseph  Gordon,  F.l.C,  Queen  Anne's-mansions,  West- 
minster, S.W. 
Gorman,  Henry  Isaac,  126,  Quay,  Waterford,  Ireland 


50 

Date  of 
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1890 


1889 

1903 
1900 
1879 

1897 

1887 
1889 
1893 
1871 

1887 

1884 
1862 

1880 

1890 

1887 
1882 

1900 
1892 

1895 
1890 

1886 

1902 

1905 
1902 

1878 
1887 

1878 


Trans. 


Trans. 

Trans. 
Trans. 

Trans. 
Trans. 


Trans. 
Trans. 


TnudB. 
Trans. 


C.  1898-01, 
1906-7 


C.  1880-1 


0. 180i-5 
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Gossling,  Frank,  B.Sc.  (Loud.),  H.M.  Patent  Office,  Staple  Inn, 

W.C. 
IIGott,  Benjaroin  Scaife,  M.A.  (Cantab.),  The   Guildhall,  West- 
minster, S.W. 
Gough,  Henry,  188,  Weaste-laue,  Pendleton,  Manchester 
Gough,  John  Henry,  65,  Grange-avcmie,  Chapeltown-road,  Leeds 
Gough,  Thomas,  Rev.,  B.Sc.   (Lond.),   King    Edward's  School, 

Retford,  Notts. 
Goulding,   Ernest,    D.Sc.   (Lond.),   F.LC,    88,    Sylvan-avenue, 

Chitts  Hill,  N. 
Gover,  Herbert  James,  29,  Piccadilly,  Hanley,  Staffs. 
Gow,  Robert  John,  Ivy  Lea,  Hough  Green,  near  Widnes 
Gowcr,  Alfred  Roland,  Ashleigh,  Furuess  Park-road,  Barrow 
llGowland,  William,  Prof.,    A.R.S.M.,    F.I.C,  13,  Russell-road, 

Kensington,  W. 
Goyder,    George    Arthur,    Hawkins-road,    Medindie,    Adelaide, 

S.  Australia 
Grace,  William  Frank,  54,  York-road,  Hove,  Sussex 
IIGraham,  Charles,  Prof.,  D.Sc.  (Lond.),  F.I.C,  The  Reculvers, 

Hastings 
IIGraham,    Christopher  Colborne,     F.I.C,     Oriel     House,    Scar- 
borough 
Grant,    James,     F.I.C,     Oaklaiids,     Gardner-road,     Prestwich, 

near  Manchester 
Gi-avill,  Edward  Day,  42,  Walmsley-street,  Hull 
llGray,    George,  Canterbury  Agricultural   College,    Lincoln,    New 

Zealand 
Gray,  Robert  Whytlaw,  7,  Orme-court,  Bayswater,  W. 
Gray,  Thomas,  Prof.,  D.Sc.  (Glas.),  Ph.D.(Jena),  The  Technical 

College,  Glasgow 
Greaves,  William  Abraham,  23a,  Broad-bank,  Louth,  Lines. 
Green,    Alfred    Henry,    A.I.C. ,    Oaklands,    Lowton,    Newton-lc- 

Willows,  Lanes. 
IIGreen,  Arthur  George,  Prof.,  Hon.  M.Sc.  (Vict.),  F.I.C,  Tho 

University,  Leeds  ;  and  49,  Cardigan-road,  Headingley,  Leeds 
Green,  Clarence  James,  B.Sc.  (Vict.),  c/o  Messrs.  Nicholson  and 

Co.,  Beaumont  Works,  St.  Albans 
Green,  Ernest,  113,  Hulton-street,  Moss  Side,  Manchester 
Green,  George  Keli.x  Dudbridge,  A.I.C,  c/o  Messrs.  Davey  and 

Co.,  Gainsboro'-road,  Hackney  Wick,  N.E. 
Greon,  Herbert,  Haylo  Mill,  Maidstone 
Green,    John     Edward,     A.R.S.M.,     West     Clyne,    Stretford.J 

Manchester  ^ 

Orcon,  Lawrence,  Lower  Tovil,  Maidstone 


Date  of 
Klection. 

1907 

1874    Trans. 

i88r. 

1894  '  Pioc. 
1891 


i;i07 

1900    Trans 


1874 

■ 

1896 

1907 

i 

1888 

1905 

1902 

, 

1879 

1895 

1902 

1 

1880 

1893 

1906 

1889 

1900 

1895 

1871 

Trans. 

1902 

1901 

C.  1877-1 
V.P. 
1899- 
1902. 
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Green,    William    Heber,    D.Sc.    (Melbourne),    The    University, 

Melbourne,  Australia 
l|Greenaway,  Alfred  John,  F.I.C.,  The  Orchard,  Chertsey,  Surrey 
Greenway,   Thomas    John,    F.I.C.,    60,    Brookman's-buildings, 

Grenfell-street,  Adelaide,  South  Australia 
Greeves,  Alfred,  25,  Balmuir-gardens,  Putney,  S.W. 
Gregory,  Alfred  John,  M.D.  and  B.S.  (Dun.  and  Capo  of  Good 

Hope),    M.R.C.S.     and      D.P.H.     (Eng.),     B.Sc,     Colonial 

Secretary's  Office,  Cape  Town,  S.  Africa 
Gregory,  Joshua  Craven,  B.Sc.  (Lond.),  F.I.C.,  126,  Woodlands- 
road,  Glasgow 
Gregory,  Thomas  William  Digglo,  Lynton,  Basford-park,  Stoke- 
on-Trent 
Grevillo,    Henry    Leicester,    F.I.C.,    39,    Croft-road,    Bromley, 

Kent 
Grico,      Walter      Thomas,      9,      Dalhousie-square,      Calcutta, 

India 
Grieb,    Christopher   Maurice    Walter,    B.Sc.    (Lond.),    A.LC, 

33,  Torriiigton-park,  North  Fmchley,  N. 
IIGriffith,  David  Agnew,  The  Houghlanda,  Kelsall,  Chester 
Griffiths,  John,  B.Sc.  (Wales),   The  C(dlege,  Cleobuiy  Mortimer, 

Salop . 
Grifhths,     John    Thomas,    9,  Qreeuhill-avenue,  Tenby,    South 

Wales 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Grime,  Herbert,  3,  Hill-side,  Lancaster 
Grimwade,   Wilfrid  Russell,  B.Sc.   (Melbourne),  342-346,  Little 

Flinders-street,  Melbourne,  Australia 
Grimwood,    Robert,    F.LC,     Chemical     Department,     London 

County  Council,  40,  Craven -street,  W.C. 
Grimwood,  Robert  George,  F.LC,  43,  Leaside-avonue,  Maswell 

Hill,  N. 
Grindley,  Harry  Sands,  Prof.,  D.Sc.  (Harvard),  B.Sc.  (Illinois), 

State  University,  Urbana,  111.,  U.S.A. 
Clipper,  Harold,  Chapel-lane,  Wilmslow,  Cheshire 
Gritton,  Henry  Bertie,  The  Royal  Mint,  Sydney,  N.S.W, 
Grossman,     Edward     Henry,      12,      Alfred-place-weat,     South 

Kensington,  S.W, 

IIGroves,  Charles  Edward,  F.R.S.,  F.LC,  Kennington  Green,  S.K 

Groves,  Samuel   Ernest,  Ingleside,  Bridle-road,  South   Boldon, 

Co.  Durham 
Groves,  William  Peer,  B.A.  (Cantab,),  Green  Bank,  Plurabley, 

Cheshire 
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1906 


1897 
1903 

1897 

1902 
1895 
1902 
1906 

1899 

1898 

1888 


1904 
1904 

1897 

1902 

1874 

1894 

1898 

1893 

1886 

1881 
1892 

1876 

1808 


Trans. 

Traus. 
Trans. 


Trans. 


Trans. 


Traus. 
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Grubb,  David  P.iton,  B.Sc.  (Edin.),  A.liS  M.,   1,  Windsor-hill, 

Newrj-,  Ireland 
Grundey,  Frederick  Roscoe,  B.Sc.  (Vict.),  33,  Woodburn-square, 

Douglas,  Isle  of  Man 
Gruud}',  Frank  Barnes,  F.I.C.,  Victoria  Mills,  Bredbury,  near 

Stockport 
Guest,  Edward  Graham,  M.A.  (Cantab.),  B.Sc.  (Lond.),  5,  Ncw- 

battle-terrace,  Edinburgh 
Gumersall,  Edward,  21,  New-road,  Rochester,  Kent 
Gunn,  Alexander,  4,  Ferndale-road,  Clapham,  S.W. 
Guun,  Gilbert,  181,  Bury-new-road,  Hey  wood,  Lanes. 
Gupta,  Hem  Chandra  Dutt,  Prof.,  M.A.  (Calcutta),  Tcj  Narayan 

Jubilee  College,  Bhagalpur,  Bengal,  India 
Gurney,  Elliott  Henry,  Agricultural  College,  Gatton,  Queensland, 

Australia 
Guthrie,     Alexander,     B.Sc.  (Lend.),     Inglewood,     Eaton-road, 

Coventry 
Guthrie,  Frederick  Bickell,  F.I.C.,  Chemical  Laboratory,  Depart- 
ment of  Agriculture,  Sydney,  N.S.W. 
Guthrie,  John  Monteath,  199,  Ferry-road,  Lcith,  N.  B. 
Gultmann,  Leo  Frank,  Ph.D.  (Heidelberg),  A.C.G.L,  F.I.C.,  Tho 

College  of  tho  City  of  New  York,  New  York  City,  U.S.A.  ; 

and  18,  Aberdare-gardens,  N.W. 
Guttmann,  Oscar,  M.Inst.C.E.,  F.I.C.,  12,  Mark-lane,  E.G. 

Haas,  Paul,  D.Sc.  (Lond.),  Ph.D.  (Freiburg),  11,  Westbourne- 

park-road,  W. 
Habirshaw,  William    Martin,    341,  Madisou-avcnuo,  New  York, 

U.S.A. 
Hadley,  Arthur,  c/o  Messrs.  Crowley  k  Co.,   Ltd.,  The  Brewery, 

Alton,  Hants. 
Hadley,     Edwin     Bernard,      Dalham      Villa,       Oranvillc-road, 

Sonthfields.  S.W. 
IIHadley,  Henry  Edwin,  B.Sc.  (Lond.),  A.ll.C.S.,  School  of  Science, 

Kiddermin.ster 
Haga,  Tanieniasa,  Prof.,  D.Sc.  (Japan),  College  of  Science,  Univer- 
sity of  Tokio,  Japan 
Kailes,  Alfred  James  do,  F.I.C.,  1.'),  Red  Lion-square,  W.C. 
Haines,  Waller  Stanley,  Prof.,  c/o  Hush  Medical  College,  Chicago, 

111.,  U.S.A. 
Hake,    Henry   Wil.son,    Ph.D.    (Giosson),     F.I.C.,    Westminster 

Hospital  Medical  School,  Caxlon-streot,  S.W. 

alo,  Heury  Ornisby,  Oundio  School,  Northants. 
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Dftte  of 

Election 

1891 


Trans.       c.  l904-7i  Hall,   Alfred  Daniel,   M.A.   (Oxon.),  Ijdwes  Agricultural  Trust, 
Rotliamstei  Experimental  Station,  Harpenden,  Herts. 

Hall,  Allan  Twistleton,  c/o  Messrs.  Sissons  Bros,  and  Co.,  Ltd., 
Hull 

Hall,  Archibald,  F.I.C.,  34,  Bisliopsgate-street,  E.G. 
Trans.  Hall,    John   Albert,   M.Sc.   (Mane),  Victoria  Chemical   Works, 

Victoria,  British  Columbia 

Hall,  John  Thomas,  West  View,  Stanwell,  Staines 

Hall,  Joseph  Henry,  B.Sc.  (Lond.),  84,  The  Grove,  Wands- 
worth,  S.W. 

Hall,  Octavius,  L.R.C.P.  and  L.R.C.S.  (Edin.),  L.F.P.S.  (Glas.), 
D.P.H.  (R.C.P.S.I.),  6,  Devonshire-villas,  Plymouth 

Hall,  Richard  John,  M.Sc.  (Vict.),  F.I.C.,  Sandycroft,  Serpentine- 
road,  Egremont,  Liverpool 

Hall,  Samuel,  F.LC,  East  London  Soap  Works,  Bow,  E. 

Hall,  Samuel  Godfrey,  19,  Aberdeen-park,  Highbury,  N. 

Haller,  Albin,  Prof.,  1,  Rue  de  Golf,  Paris 

Halliburton,  William  Dot)inson,  Prof.,  M.D.,  B.Sc.  andF.R.C.P. 
(Lond.),  M.R.C.S.,  (Eng.),  F.R.S.,  Church  Cottage,  17, 
Maryleboue-road,  N.  W. 

HalliwcU,  Edward,  F.LC,  c/o  Ribble  Joint  Committee,  2,  Stanley- 
place,  Preston 

Hallowell,  Thomas  Butterworth,  Ladyshawe  House,  New  Mills, 
West  Stockport 

Halstead,  Reginald  Gordon,  12  and  16,  Coleman -street,  E.G. 
Trans.  Hambly,  Frederick  John,  F.LC,  c/o  The  Electric  Reduction  Co., 

Buckingham,  Quebec,  Canada 

Hamer,  John,  158,  Darwen-road,  Bromley  Cross,  near  Bolton, 
Lanes. 
Trans.  Hamilton,  James  CuUen,  Barrows-green,  near  Kendal,  Westmore- 

land 

Hamilton,  Oswald,  Old  Stratford,  Stony  Stratford,  Bucks. 

Hamilton,  Robert,  3,  Westminster-terrace,  Ibrox,  Glasgow 
Trans.  Hamlet,  William    MogforJ,    F.LC,   Government    Laboratory, 

Macquarie-street,  Sydney,  N.S.W. 

Hammond,  Harold  Sankey,  Agricultural  Experiment  Station, 
Kingston,  Rhode  Island,  U.S.A. 

Hammond,  Herbert  Blackmore,  41,  St  James'-street,  Dover 

Hanbury,  Cornelius,  F.LC,  Plough-court,  Lombard-street,  E.G.  ; 
and  Dynevor  House,  Richmond,  Surrey 

Handcock,  Walter  Augustus,  A.LC,  Pentlands,  39,  The  Avenue, 
Beckenham,  Kent 
Trans.  Hanes,      Edgar     Septimus,      F.LC,      22,     Lyncroft-mansions, 

Lyncroft-gardens,  Hampstead,  N.W. 
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1896 

1900 


1902 
1S72 

-1889 
1901 

1906 
1895 

1897 


1859 

1887 

1902 

1885" 

1892 

1874 
1876 

1884 
1901 

1901 

1876 
1878 
1897 

1897 
1908 

1904 

18991 


Trans. 
Trans. 


Trans. 


Trans, 
Trans. 


8. 18fi5-73) 
V.  P.  73-6, 1 
80-3,  92-6 
P.  1895-7 ' 

C.  1902-05 
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Hanger,  Ralph  Hamilton,  Hawthoru-villa,  Newland,  Hull 
Hanley,     John,     F.I.C.,    74,    Rowson-street,    New    Brighton, 

Cheshire 
Hann,  Archie  Cecil  Osborn,  54,  Wood-vale,  Forest  Hill,  S.E. 
IIHannay,   James  Ballantyne,    F.I.C.,    Cove  Castle,    Loch    Long, 

N.B.  ;  and  Whitehall  Clnb,  S.W. 
II Hanson,  Alfred  Miall,  The  Marjorie,  Whalley,  near  Blackburn 
Hanson,  Edward  Kenneth,  M.A.  (Cantab.),  F.LC,  Woodthoipe, 

Royston-park-road,  Hatch  End,  Middlesex 
Hanson,  Harold  Norman,  Field  Head,  Brighouse,  Yorks. 
Hanson,  Weldon,  Fairleigh,  Clairmont-terrace,  Norton,  Stockton- 
on-Tees 
Harbord,   Frank  William,   F.LC,    Surbiton  House,   Englefield 

Green,  Surrey 
IIHarcourt,  Augustus  George  Vernon,  M.A.  (Oxou.),  Hon.  D. C.L. 

(Dun.),   Hon.    LL.D.   (Montreal),    F.R.S.,    F.I.C.,   St.  Clare, 

Ryde,  Isle  of  Wight 
IjHarden,     Arthur,     D.Sc.    (Vict.),     Ph.D.     (Erlangen),    F.LC, 

2,  Marlborough-road,  Richmond,  Surrey 
Harding,  Herbert,  B.Sc.  (Loud.),  47,  Streathbourue-rond,  Upper 

Tooting,  S.W. 
Hards,  William   Benjamin,  B.A.  (Lond. ),  Board  of  Education, 

Whitehall,  S.W. 
Hardy,    James   Gordon,  c/o  The  Creston  Colorado  Mining  Co., 

Torres  Sonora,  Mexico 
Hargreaves,  Andrew  Fuller,  Esk  Hill,  Rosslyn,  Midlothian 
Hargroaves,  James,   Peel   House-lane,   Farnworth,  near  Widnes, 

Lanes. 
Hargreaves,  John,  F.LC,  Widnes,  Lanes. 
Hargreaves,  William  Arthur,  M.A.,  B.C.E.  (Melbourne),  F.LC, 

Government  Analyst,  Adelaide,  S.  Australia 
Harker,     George,  D.Sc.    (Loud.),    3;"),    Boulevarde,    Petersliani, 

Sydney,  N.S.W. 
IjHarland,  Robert  Homy,  F.LC,  37,  Lombard-street,  E.C. 
JlHarland,  William   Dugdale,  48,  King-street,  Manchester 
IjHarley,    Vaughan    Berkeley,    Prof.,    M.D.     (Edin.),    M.R.C.P. 

(Lond.),  25,  llarley-street,  W. 
Harman,  Harold  Wallis,  Felday,  Prenlis-road,  Streatham,  S.W. 
Harmer,   Francis    Gerald,   Middle   Class    School,  Vcrnon-ioad, 

Iveeds 
Harold,  FrodorickOlarkson-,  1,  Oak-road,  Woodhey,  near  Birken- 
head 
Harper,   Henry  Winston,   ^LD.    (Virginia),  The    University   of 

Texas,  Audin,  Toxas,  U.S.A. 
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Date  of 
Election, 

1897 

1907 
1897 

1896 
1881 
1906 
1896 
1893 

1895 

1894 

1878 

1888 

1894  j  Trans. 

1883 

1901 

1888 


Trans 


1902 

1876 

1901 

1905 

1886 
1869 
1900 

1891 

1882 
1897 
i 
1899    Trans. 


Harrie,    Harold   William,    300,    Christchurch-road,    Boscombe, 

Bournemouth 
Harrington,  Arthur  George,  Rochford,  Wcstbui-y-road,  Ealing,  \V. 
Harrington,    B.   J.,    Prof.,    M.A.,    Ph.D.,    McGill    University, 

Montreal,  Canada 
Hai-rington,  William,  9,  Edgehill- terrace,  Bransby,  Whitehaven 
Harrington,  William  Bury,  Leeview,  Moutenotte,  Cork 
Harris,  Frederick  James,  1,  Alexandra-terrace,  Bath-road,  E.xeter 
Harris,  Frederick  William,  F.I.C.,  Sanitary  Chambers,  Glasgow 
Harris,  Harold,  The  Birmingham  Metals  and  Munitions  Co.,  Ltd., 

Ammunition  Factory,  Streetly,  nr.  Sutton  Coldfield,  Birmingham 
Harris,  Harry,  c/o  The  Hall  Mining  and  Smelting  Co.,  Nelson, 

British  Columbia 
Harris,  Sydney  Walters,  Devon  House,  Walter-road,  Swansea 
I  Harris,    Thomas    Frederick,    B.Sc.    (Loud,),  Waterford  House, 

Aylsham,  Norfolk 
I  Harrison,  Albert,  Delamere,  Grove-road,  South  Woodford,  Essex 
Harrison,  Edward  Frank,   B.Sc.   (Loud.),  F.LC,  55,  Chancery- 
lane,  W.C.  ;  and  Langholm,  Purley  Oaks-road,  S.  Croydon 
IHarrison,  Hugh  Erat,  B.Sc.  (Lond.),  28,  Sussex-place,  Regent's 

Park,  N.W.  ;  and  Faraday  House,  Charing  Cross-road,  W.C. 
Harrison,  John  Ansted,  B.Sc.  (Lond.),  A.R.C.S.,  Bray  ton  House, 

Welliugton-r<jw,  Whitehaven 
Harrison,   John   Burchtnore,    C.M.G.,   M.A.    (Cantab),   F.LC, 

Government     Laboratory,    Georgetown,     Demerara,     British 

Guiana 
Harrison,    Walter  Ernest,    15,    Lansdowne-road,    Handsworth, 

Birmingham 
Harrow,   George   Harrow    Unwin,    Ph.D.    (Wiirzburg),    F.LC, 

Messrs.  AUsopp  and  Sous'  Brewery,  Burton-on-Trent 
Harry,     Frederick     Thomas,     106,     Sandmere-road,     Clapham 

Common,  S.W. 
Hart,     Alfred,     M.A.,     B.Sc.     (Melbourne),     Norman-avenue, 

Hawksburn,  Victoria,  Australia 
Hart,  Bertram  Harvey,  Rosslyn,  High-street,  Sidcup,  Kent 
I  Hart,  Frederic  William,  168,  Stoke  Newingtoii-road,  N. 
Hart,   Herbert  William,   5,  Cambridge-road,   Ansdell,   Lytham, 

Lanes. 
Hart,  William  Beamont,  F.LC,  Laboratory,  8,  Exchange-street, 

Manchester 
Hartley,  Arthur,  The  Brewery,  Emsworth,  Hants. 
Hartley,  Ernald  George  Justinian,  B.A.  (Oxon. ),  The  Bungalow, 

Foxcombe  Hill,  near  Oxford 
Hartley,  Harold  Brewer,  M.A,  (Oxon.),  Balliol  College,  Oxford 
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1897 


1866 

1890 

1900 

1900 

1885 

1881 
1907 

1894 
1894 

1892 

1880 

1894 

1898 
1905 
1905 

1900 

1906 
1908 
1891 
1898 
1902 

1006 

1899 

1006 


Trans. 
Trans. 
Trans. 
Trans. 


iV.  P.  90-3  J 


Trans. 


Trans. 


TranH. 
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Hartley,  Thomas,   B.Sc.   (I.ond.),    F.I.C.,   Swindon   and   North 
Wilts.  Technical  School,  Swindon 
tHartley,  Walter  Noel,    Prof.,   Hon.     D.Sc.    (R.U.I.),    F.R.S., 
F.I.C.,  Royal  College  of  Science,  St.  Stephen's-green,  East  ; 
and  10,  Elgin-road,  Dublin 

Hartog,  Philip  Joseph,  B.Sc.  (Lond.  and  Vict.),  22,  Brondesbury- 
villas,  N.W. 

Hart-Smith,    James,    A.R.C.S.,    F.I.C.,    4,    Grafton-mansions, 
Venn-street,  Olaphani,  S.W. 

Harvej',  Alfred  William,  13,  Pondrell-road,  St.  Catherinc's-park, 
Hatcham,  S.E. 

Harvey,    Ernest    William,    A.R.S.M.,    Stoneleigh,   23,    Grove- 
road,  Clapham  Park,  S.W. 

Harvey,  Sidney,  F.  I.C.,  Watling  House,  Canterbury 

Harvey,  Thomas  Feathcrstonc,  84,  Henry-road,  West  Bridgford, 
Nottingham 

Harvey,  William  Pellew,  62,  London  Wall,  E.G. 

Hatfield,   John  Adams,   F.I.C.,  c/o  Messrs.   J.   Lysaght,    Ltd., 
Orb  Iron  Works,  Newport,  Mon. 

Hatton,  William  Percy,   c/o  Messrs.   W.    R.    Hatton  and  Sons, 
Wormwood  Scrubs,  W. 

Hawkcs,    Alfred   Edward,   M.D.    (Brussels),    L.R.C.P.    (Edin.), 
22,  Abercromby-squarc,  Liverpool 

Haworth,  Edward,  D.Sc.  (Vict.),  Suanyside,  Norman-road,  Run- 
corn, Cheshire 

Haworth,  John,  17,  Knaresboro'-road,  Millhouses,  near  Sheffield 
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Hollins,  Cecil,  34  Beamsley-road,  Frizinghall,  Bradford 
Holloman,  Frederick  Richard,  Liston-street,  Plaistow,  E. 
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road,  Ealing,  W. 
Holt,  Alfred,  jun.,  B.A.  (Cantab.),  Crofton,  Aigburth,  Liverpool 
Holthouse,  Harold  Bertram,  12,  Melton-grove,  West  Bridgford, 

Notts. 
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Hudson,   Edmund  Foster,  M.A.   (Cantab.),  Churcher'a  College, 

Petersfield,  Hants. 
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63,  Cairo,  Egypt 
Hughes,  George  Henry,  155,  Fenchurch-street,  E.C. 
Hughes,   John,  F. I. C, Analytical  Laboratory,  79,  Mark-lane, E.C. 
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1883 

1894 

Trans. 

1882 

1907 

1900 

Trans. 

1884 

Trans. 

1881 

1892 

1907 

1902 

1903 

1887 

1900 

1878 

Trans. 

1895 

1904 

Trans. 

1904 

1878 

j 

1901 

j 

1879 

Trana.  'J 

1 

1902 

1902 

1882 

1905 

1898 

1 

C.  1882-5 

F.8. 

85-!)l 
V.P.9J-9 


illJackson,  Alfred  Henrick,  Prof.,  B.Sc.  (Vict.),  M.Inst.E.E.,  The 
Electrical- Engineering  School,  349,  Collins-street,  Melbourne, 
Australia 

Jackson,   David     Hamilton,    M.A.     and     B.Sc.    (N.Z.),    Ph.D. 
(Heidelberg),  73,  Parliament-hill,  N.W. 

Jackson,   Edward,  F.I.C.,  Raven's  Clift,   Oxford-road,  Mosele}', 
Birmingham 

Jackson,  Ernest  Wilfrid,    3,   Leven-street,  Saltburn-by-the-Sea, 
Yorks. 

Jackson,  Henry,  M.A.  (Cantab.),  Downing  College,  Cambridge 

Jackson,    Herbert,    Prof.,  F. I.C.,   Chemical    Laboratory,    King's 

College,  Strand,  W.C. 
II Jackson,  Raynsford  Valentine,  M.A.  (Oxon.),  c/o  T^he  Scotch  and 
Irish  Oxj'gen  Company,  Polmadie,  Glasgow 

Jackson,  Samuel,  A.R.C.S.,  F.I.C.,   c/o  H.  S.    Duncan,  Esq., 
Koundhay,  Harrington's-road,  Chetput,  Madras,  India 

Jackson,  Victor  George,  21,  Frankfurt-road,  Heme  Hill,  S.E. 

Jackson,  "William  Brannan,  Glengowan,  Caldercruix,  N.B. 

Jackson,  William  Honry,  73,  Church-street,  West  Hartlepool 
llJadhava,    Khasberao   B.,    M.R.A.C.,  Nawasari,   Bombay  Presi- 
dency, India 

Jaffe,  Adolf,  8,  Leyburn-grove,  Shipley,  Yorks. 

Jago,  William,  Barrister-at-Law,  F.l.C,  3,    Crown  Office-row 
Temple,  E.G.  ;  and  17,  Wilbury-avenue,  Hove,  Sussex 

James,  Alfred,  2,  Broad-street-place,  E.C. 

James,  Thomas  Campbell,   M.A.  (Cantab.),  B.Sc.  (Wales),  Uni- 
versity College  of  Wales,  Aberystwith 

James,  Walter  Richmond,  20  Parkdale,  Wolverhampton 

Jameson,     Alexander,     134,     Castellain-mansions,    Sutherland- 
avenue,  W. 

Jamieson,  James  Sprunt,  F.  I.  C. ,  Government  Laboratory,  Durban, 

Natal 
tJlJapp,  Francis  Robert,  Prof.,  M.A.,  Hon.  LL.D.   (St.  Andrews), 
F.R.S.,  F.LC,  The  University,  Aberdeen 

Jardin,    David    Smith,    A.R.C.S.I.,    F.l.C,    Rathgar    House, 

Rathgar,  Co.  Dublin 
Jardine,  Douglas   Ktainedy,  B.Sc.   (Vict),   c/o  Daily  Chronicle 

Office,  Georgetown,  Demerara,  British  Guiana 
Jarmay,  Gustav,  F.l.C,  Hartford  Lodge,  Hartford,  Cheshire 
Jarrard,  William  John,  B.Sc.  (Lond.),  A.R.C.S.,  The  University, 

Sheffield 
Jee,  Edwin  Charles,  D.Sc.  (Lend.),  F.l.C,  39,  Pepys-road,  New 

Cross,  S.E. 

t  LongstaffMeda'Ust,  ISfl. 
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Date  of 
Election. 


1896 

Proa 

1901 

Proc. 

1891 

Trans. 

1904 
1892 

1906 

Trans. 

1894 

1907 

1907 

1903 
1894 

1907 

1897 

Trans. 

1898 
1879 

1901 

, 

1896 

1897 

Trans, 

1883 
1872 
1904 

1897 

1866 
1906 

1904 

1896 
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Jeffers,   Ernest  Haynes,    87,    Kyrle-road,   West-side,    Clapham 

Common,  S.W. 
Jemmett,    William    Henry   Coutts,    M.A.    (Cantab),    Sebright, 

Sunningfields-road,  Hendou,  N.W. 
Jenkins,  Henry  Charles,  xV.R.S.M.,  Assoc.  M.  Inst.  C.E.  Cusgarne, 

Perranwell,  Cornwall 
Jenkins,  Herbert,  15,  Old  Bond-street,  Batli 
II Jenkins,    John    H.     B.,     Chemical  Laboratory,   Great   Eastern 

Railway  Works,  Stratford,  E. 
Jenkinson,   Ernest  Arthur,  Dauntsey  Agricultural  School,  West 

Laviugton,  S.O.,  Wilts. 
Jenks,  Robert  Leonard,  A.C.G.I.,  F.I.C.,  Central  Excise  Labor- 
atory, Kasauli,  Punjaub,  India 
Jennings,  John  Atkinson,  61,  Gleneaglc  road,  Streathani,  S.W. 
Jennings,    Sidney    James,    B.Sc.    (Lond.),    367,    Queen's-road, 

New  Cross,  S.E. 
Jennings,  Walter  Ernest,  8,  Rawdon-terraco,  Ashby-de-la-Zouch 
Jennison,  Francis  Herbert,  F.I.C.,  26,  Derby-crescent,  Kelvinside, 

near  Glasgow 
Jensen,  Charles  William  Limb,  c/oOakhill  Brewery  Co  ,  Oakhill, 

near  Bath 
ilJerdan,    David    Smiles,    M.A.     (Glas.),    D.Sc.    (Vict.),  Ph.D. 

(Heidelberg),  c/o   Messrs.  J.  &   G.  Cox,  Ltd.,   Gorgie   Mills, 

Edinburgh 
Jessop,  Samuel  Morton,  19,  Burton-stieet,  Wakefield 
Jewson,    Francis   Albert    Bowen,    F.  I.C,    14,    Norfolk-si^uare, 

Brighton 
Johnson,  Charles  Harold,   M.D.,  CM.,  F.R.C.S.  and  M.R.C.P. 

(Edin.),  Beaumont,  Noithcote,  Melbourne,  Australia 
Johnson,  Frederick  Edward,  Holly  House,  Cottingham,  Hull 
Johnson,  Harold,  D.Sc.  (Brussels),  5  and  6,   Fa wkes- buildings. 

Great  Tower-street,   E.C. 
Jolinson,  James  Edward,  F.I.C.,  40,  Idmiston-road,  Stratford,  E. 
Johnson,  John  Grove,  23,  Cross-street,  Finsbury,  E.C. 
Johnson,    Jolin     Richard,    86,    Waldegrave-road,    Preston-park, 

Brighton 
John.son,  OtisC. ,  Prof.,  730,  Thayor-.street,  Ann  Arbor,  Mich., 

U.S.A. 
IJJohnson,  Samuel  Henry,  The  Warren-hill,  Loughton,  Essex 
Johnston,  Archibald  McArthur,  Box  108,  Genniston,  Transvaal, 

S.  Africa 
Jolin.ston,  Joliu    Haslam,  M.Sc.    (Vict.),  F.I.C.,  Public  Offices, 

Hampton,  Middlesex 
Johnstone,  James,  F.I.C.,  Braohcad,  Parkhill,  Ruthorglen 
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Date  of 

Rlectioo. 

1892  1 

1901  I  Trans. 


1903 
1905 

1898 

1906 
1906 


Trans. 
Trans. 


1871 

1873 

1894 

1876  j  Trans. 

1893  j 

1900  Trans. 

1878  1 
1904  1 

1890 

1901 

1892  Trans. 

1899  I 

1906 

1891 

1905 
1896 
1901 
1898 
1905 


Johnstone,  William  George,  c/j  Thomas  Man  well,  Esq.,  8,  Great 

Winchester-street,  E.G. 
Jollyman,  Walter  Henry,  F.I.C.,  P.O.  Box  3782,  and  Government 

Laboratory,  P.O.  Box   1080,  Johannesburg,  S.  Africa 
Jones,  Alfred  Owen,  The  Hill,  Scotby,  near  Carlisle 
Jones,  Bernard  Mouat,  B.A.  (Oxon.),  Prof.,  Government  College, 

Lahore,  India. 
Jones,    Edward,    B.Sc.     (Lond.),    F.LC,     15,    Macaulay-road, 

Clapham,  S.W. 
Jones,  Edward  Rees,  Llangedwyn  Vicarage,  Oswestry 
Jones,  Edward  Towyu,  B.Sc,  (Wales),  A. LC. ,  17,  Bloom.sbury- 

square,  W.C. 
Jones,    Edward    William  Taylor,   F.LC,    The    Oaklauds,    and 

10,  Victoria-street,  Wolverhampton 
Jones,  Francis,  M.Sc.  (Mauc. ),  F.ll.S.  E.,  Beaufort  House,  Alex- 
andra-park, Manchester 
II Jones,    George  Cecil,    A.C.G.L,    F.LC,    Stour-villa,    Mistley, 

Essex 
II Jones,    Henry    Chapman,    F.LC,    Royal    College    of    Science, 

South  Kensington,  S.W. 
Jones,  Hedley  Gordon,  F.LC,  32,  Beechh ill-road,  Eltham,  S.E. 
Jones,    Humphrey   Owen,    M.A.    (Cantab.),    D.Sc.    (Lond.    and 

Wales),  Clare  College,  Cambridge 
Jones,  Henry  Williams,  Spencer-park,  Coventry 
Jones,  Horace  Francis,  Silchester  Villa,  London-road,  Wokingham, 

Berks. 
Jones,  John  Archyll,  B.Sc.  (Loud.),  Reothville,  Park-road,  West 

Hartlepool 
Jones,   John   Lloyd    Thomas,     Major,     LM.S.,     M.B.     (Dun.), 

M.R.C.S.  (Eng.),  D.P.H.  (Cantab.),  His  Majesty's  Assay  Office, 

Calcutta,  India 
Jones,  Lionel  Manfred,  B.Sc.  (Lond. ),  Municipal  Technical  School, 

Suffolk  street,  Birmingham 
Jones,  Lauder  William,  A.B.  (Williams  Coll.),  Ph.D.  (Chicago), 

University  of  Ciiicago,  Chicago,  HI.,  U.S.A. 
Jones,   Llewelyn    Thomas,    B.Sc.  (Wales),    22,  Ashfield-terraco, 

Biugley,  Yorks. 
Jones,  Moses  William,  Greystonedale,  Kensingtou-hill,  Brisling- 
ton,  Bristol 
Jones,  Percy  Walter,  A.LC,  Toowoug,  Brisbane,  Queensland 
Jones,  Robert  Haslewood,  88,  Norwood-road,  S.E. 
Jones,  Robert  Henry,  M.Sc.  (Vict),  The  Harris  Institute,  Preston 
Jones,  Thomas  Hill-,  Invicta  .Mills,  Bow-common-lane,  E. 
Jones,  Tudor  Foulkfs,  11  Sc  (Wiih's),  Chutiiam  House,  Ramsgate 
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Date  of 
Election. 

1904 


1906 
1904 

1893 

1891 
1900 


1893 
1886 
1905 

1881 
1889 

1886 


1882 
1894 

1874 

1867 
1882 
1903 

1884 

1874 

1896 
1903 
1889 

1696 


Trans. 


Trans. 


Trans. 
Trans. 

Trans. 


Trans. 


C.  1906- 


C.  1903-5 
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Jones,  "William  App.,  A.M.  (North  Carolina),  Ph.D.  (Baltimore), 

c/o  The  Boston  Artificial  Leather  Co. ,  Metropolitan  Building, 

New  York,  U.S.A. 
Jones,  William  Henry  Matthews,  Leyden  Villa,  Cliester 
Joseph,   Alfred   Francis,    A.R.C.S.,    Royal    College,    Colombo, 

Ceylon 
Jowett,    Hooper  Albert    Dickinson,   D.Sc.   (Loud.),    Wansfell, 

Church-avenue,  Sidcup,  Kent 
Jowett,  William  Hall,  3  and  5,  Concert-street,  Liverpool 
Joyce,  Thomas  Goode,  B.Sc.  (Lond.),  F.  LC,  41,  Britannia-row, 

Islington,  N. 


Kaka,  Sorabji  Manekji,  Devon  Villa,  Karachi,  Sind,  India 

Kawakita,  Michitada,  Engineering  College,  Tokio,  Japan 

Kay,  Sydney  Alexander,   D.Sc.   (St.  Andrews),  United  College, 

St.  Andrews,  N.B. 
Kay,  William  Edward,  Marple  Lodge,  Marple,  Cheshire 
Kaye,  James  Robert,  M.B.  and  CM.  (Glas.),  D.P.H.  (Cantab.), 

Medical  Officer  of  Health,  West  Riding  of  Yorkshire,  Wakefield 
IIKeaue,   Charles  Alexander,   Ph.D.    (Erlangen),    M.Sc.    (Vict.), 

F.I.C.,  The  Sir  John  Cass  Technical  Institute,  Jewry-street, 

Aldgate,  E.C. 
II Keen,  Austin,    Hon.  M.A.   (Cantab.),  Cefu  Llys,  Bentley-road, 

Cambridge 
IlKellas,  Alexander  Mitchell,  B.Sc.  (Loud.),  2,  St.  Mark's-aquare, 

Regent's  Park,  N.W.;  and  Chemical  Dept. ,  Middlesex  Hospital 

Medical  School,  W.C. 
Kellner,  William,  Ph.D.  (Gottingen),  F.I.C.,  135,  Victoria-road, 

Old  Charlton,  S.O.,  Kent 
II  Kemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  W. 
II Kemp,  William  Joel,  F.I.C.,  Caerthillian,  Sidcup,  Kent 
Kemp- Welch,  Maurice,  B.A.  (Cantab.),  Parkstone,   Weybridge, 

Surrey 
Kendall,  George  Frederic,  B.A.  (Cantab.),  The  Hollies,  Stratford- 

ou-AvoB 
Kendall,   James    Alfred,    F.I.C.,    Lonesome    Chemical    Works, 

Streatham  Common,  S.W. 
llKennicott,  Caaa  I^gdon,  Chicago  Heights,  Illinois,  U.S.A. 
Kent,  Thomas  Olirer,  42,  Lough boro'- park,  Brixton,  S.W. 
Kenwood,    Henry    Richard,    M.B.   and  CM.    (Kdin.),  L.R.C.P, 

(Loud.),  Wndhurst,  150,  Bothniio-road,  Stamford  Hill,  N. 
Kenyon,     Richard    Eruext,     M.Sc.    (Vict.),    8,    Fairfield-road, 

Latcliford,  uciir  Warrington    Lanes. 
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Date  of 

Election. 

1903 

1883 
1900 

1901 

1902 

1901 

1903 

190E 

1900 

1884 

1903 

1872 

1907 


Trans. 


1881 
1902 

1903 

1897 

1876 

1902 
1895 

1872 

1895 

1891 

1886 
1890 


Trans. 


Trans. 


Trans. 


Kerr,    James    Stewart,    A.R.C.S.,    F.I.C.,    Methodist    College, 
Belfast 

Kerry,  William  Hugh  Rubens,  The  Sycamores,  Windermere 

Kershaw,   James  Henry,    Corporation    Sewage    Works,  Dalton, 
Rotherham,  Yorks. 

Kettle,  James  David,  B.Sc.  (Lend.),    A.I.C.,    1,    Vardena-road, 
St.  John's-hill,  Battersea,  S.W. 

Kewley,  James,  B.  A.  (Cantab. ),  c/o  Nederlandsch  ludische,  Indus- 
trie en  Handel  Maatschapjjij,  Balek  Pappin,  Dutch  Borneo 

Kiddell,  Christopher  George,  B.A.  (Lond.),  Hadley  Highstone, 
Barnet,  Herts. 

Kielty,    John   Joseph,    Nethersgate,    Cairo-road,    Walthamstow, 
£s.sex 

Killby,  Leonard  Gibbes,  B.A.  (Oxou.),  10,  Aberdeen -park,  High- 
bury, N. 

Kilner,   George   Washington,    M.A.    (Lond.),    4,    Mel  rose- villas, 
Church-end,  Finchley,  N. 

Kilpatrick,  William   Stirling,   Hawklin,   Stuart-drive,    Colston, 
near  Bishopbriggs 

Kin,    Thein,    B.A.   (Calcutta),    Chemical    Examiner's     Office, 
Rangoon,   Lower  Burma,  India 
C.  1887-92  IIKinch,  Edward,  Prof.,  F.I.C.,  Royal  Agricultural  College,  Ciren- 
cester 

King,    Albert    Theodore,    B.Sc.    (Loud.),   A.I.C.,    Church-hill, 
Horsell,  Woking,  Surrey 

King,  Alfred  John,  Rook  Bank,  BoUington,  near  Maccles&eld 
II King,  Frank  Eustace,  B.Sc.  (Lond.),  A.I.C.,  Woodbury,  Polworth' 
road,  Streatham,  S.W. 

King,  Frank  William  George,  15,  Almond-road,  Tottenham,  N. 

King,    Herbert,    M.Sc.    (Vict.),    F. I.C.,8,    Avenue-road,    Scar- 
borough 

King,  John  Falconer,  F.  l.C,  Laboratory  of  City  Analyst,  20, 
Chambers-street,  Edinburgh 

King,  Sidney  Isaac,  1,  Russell-villas,  Strawberry  Hill,  Middlesex 

Kingdon,  George  Holman,  M.A.   (Oxon.),  c/o  Messrs.  Crosfield, 

Limited,  Warrington  ;  and  Ivy  Lodge,  Froghall,  Warrington 
IJKingzett,   Charles    Thomas,    F.I.C.,    1,    Hornton-street,    Ken- 
sington, W. 
IIKinnicut,    Leonard   Parker,    Prof,  Sc.D.    (Harvard),  Worcester 
Polytechnic  Institute,  Worcester,  Mass.,  U.S.A. 
C.  1894-6  IIKipping,  Frederic  Stanley,  Prof.,  D.Sc.  (Lond.),  Ph.D.  (Munich), 
!       F.R.S.,  F.I.C.,  University  College,  Nottingham 

Kirby,  Herbert  Edward,  41,  Gordon-square,  W.C. 
,  Kirk,  Oliver,  The  Meads,  Bramhall-lane,  Bramhall,  Cheshire 

P   2 
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Date  of 
Election. 

1895 


1903 

1889 
1888 
1889 

1903 

1894 

1896 
1894 
1878 
1879 
1864 
1873 


1887 
1904 
1885 
1892 
1859 

1900 


1906 
1893 

1900 

1892 

1898 

1903 

1877' 
1902 


Trans. 


Trans. 


Trans. 


Proc. 
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IIKirkaldy,  Patrick  Henry,  F.I.C.,  Chemical  Department,  King's 

College,  W.C. 
Kirkby,    William,     Winster    House,     Thornfield-road,    Heaton 

Moor,  Stockport 
Kitcliiu,  John,  The  Middlesex  Hospital,  W.C. 
IIKnaggs,  Alfred  Battye,  37,  Mannville-terrace,  Bradford 
Knight,  Frederick  Charles,  c/o  Garfield  Smelting  Co.,  Garfield 

Utah,  U.S.A. 
Knight,  Harley  Fancut,   Ledbury,   64,   Anihurst-park,  Stamford 

Hill,  N. 
Knight,  James,  M.A.,  D.Sc.  (Glas. ),  St.  James's  Public  School, 

Calton,  Glasgow 
Knight,  John  Burnett,  Bushwood,  Wanstead,  Essex 
Knight,  William  Albert,  Sexey's  Trade  School,  Bruton,  Somerset 
Knights,  James  West,  F.  I.  C. ,  County  Laboratory,  Cambridge 
Knowles,  Joshua,  Stormer-hill,  Tottington,  Bury 
Knox,  George  Walter,  B.Sc.  (Lond.),  16,  Finsbury-circus,  E.  C. 
Koch,  Walter   Edward,  M.A.,  P.O.  Box  718,  El   Paso,  Texas, 

U.S.A. 
Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 
Konippa,  Gustav,  Prof.,  Ph. D.,  Polytochnik,  Helsingfors,  Finland 
Koningh,  Leonard de,  F.  I.e., 4,  St.  Martin's-road,  Stockwell,  S.W. 
Krause,  Georg,  Prof.  Dr.,  Cbthea  (Anhalt),  Germany 
Kynaston,  Josiah   Wyckliffe,    F.LC,  Chemical    Laboratory,    3, 

Oak-terrace,  Beech-street,  Liverpool 
Kynaston,    William   Charles   Robert,    9,    Harlaiul-road,    Higher 

Tranmere,  Birkenhead 


Ladcll,  William  Richard  Simp.son,  19,  Alwyne-road,  N. 

Lamb,    Edmund   George,    M.A.    (Oxon.),    M.P. ,   Borden    Wood, 

Liphook,  Hants. 
Lamb,    Morris    Charles,    Hcrold's    Institute,    Drumnioiul-rond, 

Bennond-scy,  S.E. 
Illianib,  Thornton  Charles,  Pli.D.,  c/o  Messrs.  Brunnor,  Mond  ami 

Co.,  Crescent  Wharf,  Silvertown,  E. 
Lambert,   Wesley  J.,  Chemical   Laboratory,  Royal  Gun  Factory, 

Woolwich,  S.K. 
Ijaniplongh,    Francis  Edward   Kvorard,   15. A.   (Cantab.),   Trinil\ 

College,  Cambridge 
I^ancnster,  William  Jamns,  F. H.C.S.,    Pino  Crest,  Barnt  Greon, 

Worcs. 
Lawdau,  A.  Lionel,  Taquah  and  Abosso  Gold  Mining  Co.,  Ltd., 

Tanpiah,  (JoM  roast,  W.  Africa 
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Date  of 
Election. 


1900 

1897- 

1899 

1885 

1891 

1894 

1901 
1883 

1880 

1901 
1906 
1891 

1904 

1886 

1876 
1905 


Trans. 
Trans. 


Trans. 
Proc. 


Trans. 


Trans 


Trans. 


1890 
1903 

1900 

1882 
1890 
1890 

1886 
1902 

1894 


Trans. 


Trans. 


Trans. 


liEniler,  George  Druce,  D.Sc.  (Lond.  and  St.  Andrews),  F.I.C., 

Royal  Veterinary  College,  Camden  Town,  N.W. 
Lang,    William    Robert,     Prof.,     D.Sc.    (Glas.),     F.I.C.,     The 

University,  Toronto,  Canada 
Langp,    Krnest    Frederick   Stephen,    Fairholm,   Willow    Bank. 

Fallowfield,  Manchester 
Langer,    Charles,    Ph.D.     (Ziirich),    Ynyspenllwch,     Clydach, 

S.O.,  Glamorgan 
IlLangham,     Edgar    Nonnan,     Rev.,    M.A.    (Cantab.),     Rastrick 

Grammar  School,  Brighouso 
C.  1004-7    Lapworth,  Arthur, D.Sc.  (Lond.),  F.LC.The  Goldsmiths'  Institute, 

New  Cross,  S.  E. 
Larter,  Alfred  Tabois,  B.Sc.  (Lond.),  86,  Inderwick-road,  N. 
Lascelles,    Brian   Piers,  M.A.    (Oxon.),   Longridge,  High-street, 

Harrow-on-the-Hill 
Last,     Frank      Bernard,     F.l.C,     Maes-y-Mor,     Eaton -grove, 

Swansea 
Lattey,  Robert  Tabor,  Trinity  College,  Oxford 
Lattej',  William  Tabor,  Corpus  Christi  College,  Cambridge 
Lauder,  Alexander,  D.Sc.  (Edin.),  Edinburgh  and  Ea.st  of  Scot- 
land College  of  Agriculture,  13,  George-square,  Edinburgh 
Lauder,   James    Stanley,    Contra    Costa    Co.,   c/o    Post   Office, 

Martinez.  Cal.,  U.S.A. 
Laurie,  Arthur  Pillans,  Principal,  M.A.  (Cantab.),  D.Sc.  (Edin.), 
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McCreath,    William   Dunlop,    Quantock   Yale   Cider   Co.,   Ltd., 

North  Petherton,  Bridgwater 
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Macdonald,  Peter,  c/o  The  Mazapil  Copper  Co.,  Ltd.,  Concepcion 
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Maco,  William,  Ki'W-gnrdcnx,  Monkscaton,  Nortlnunborland 

MacEwan,  Pct«>r,  C4,    Soiilhwooillano,  llighgate,  N. 

McEwon,  Antholl  Francis,  40,  Handon-road,  Loo,  S.E. 
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Macfio,   Robert  Andrew  Scott,  M.A.   (Cantab.),  B.Sc.    (Edin.), 

34,  Moorfields,  Liverpool 
McGlashan,  John,  Cawnpore  Sugar  Works,  Cawnpore,  India 
McGowan,  George,  Ph.D.  (Leipzig),  F.LC,  21,  Montpelier-road, 

Ealing,  W. 
McGregory,  Josojjh  Frank,  Prof.,  Colgate  University,  Hamilton, 

New  York,  U.S.A. 
Mcintosh,  Davii],  Stamford  School,  Stamford,  Lines. 
Macintyro,    Alfred    Edgar,   Ph.D.,   The   Chemical    Laboratory, 

Dominion  Arsenal,  Quebec,  Canada 
llMackay,  Angus,  121,  King-street,  Great  Yarmouth 
Mackean,  William,  208,  Bedford-hill,  Balhara,  S.W. 
MacKechnie,  Robert   Drysdale,  Productos   Quimicos  de  Huelva 

Sociedad  Anonyma,  Huelva,  Spain 
McKenzie,  Alexander,  M.  A.,  D.Sc.  (St.  Andrews),  Ph.D.  (Berlin), 

Birkbeck  College,  Bream's  Buildings,  Cliancery-lane,  E.C. 
Mackenzie,    John    Edwin,    D.Sc.    (Edin.),    Ph.D.    (Strassburg), 

The  Technical  Institute,  Bombay,  India 
Mackenzie,  John  Ros.s,  Worcester  Brewery,  Worcester 
Mackenzie,  Thomas,  4,  Church -street,  Inverness 
Mackenzie,  Thomas  Ebenezer,  The  Capillitas  Copper  Co.,   Ltd., 

Pilciao,  Provincia  de  Catamarca,  Argentina,  S.  America 
McKerrow,  Charles  Alexander,  8,  Exchange-street,  Manchester 
McKerrow,  William  Jame.s,  D.Sc.  (Tiibingen),  F.I.C,  c/o  Messrs. 

Field  and  Co.,  Upper  Marsh,  Lambeth,  S. E. 
Maclaurin,  James  Scott,  D.Sc.  (N.Z.),  Wellington,  New  Zealand 

IIMcLeod,  Herbert,  Prof.,  F.R.S.,  37,  Montagne-road,  Richmond, 
Surrey 

McLeod,  James,  F.I.C,  Gas  Works,  Kirkintilloch,  N.B. 
MacMahon,    Frederick   William,   31,   Marler-road,    Forest  Hill, 
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lIMacmillan,  James  Laker,  98,  Phillip-street,  Sydney,  N.S.W. 
MacmuUen,    Alan,    B.A.    (Oxon.),  The   Manor   House,  Raheny, 
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MacMunn,  Charles  Alexander,  M.A.  and  M.D.  (Dub.),  L.R.C.S. 
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Macnab,  William,  F.I.C,  10,  Cromwell-crescent,  S.AY. 
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1900 
1902 

Trans, 

1892 
1906 

1894 
1885 
1857 

Trans. 
Trans. 

{  1888-91  } 

1897 

1904 
1903 

1903 

1908 
1902 

' 

1896 

1897 

1895 

1  fiOA 

• 

lOvO 

1905 

1895 
IOC  2 
1888 

Trana. 

C.  1002-7 

1895 
ISfiO 

TrmiH. 

Tr^iii". 

1891 
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Main,    Hugh,    B,Sc.     (Loml.),    Almondale,     Biickingliam-road, 

Sonth  Woodford,  N.E. 
Mair,  William,  7,  Comiston-road,  Edinbnrgli 
Maitland,  William,  B.Sc.  (Aberd.),  Auchmill,  Bucksburn,  Aber- 
deenshire 
Major,  George  Harry,  Devonshire-street,  Ardwick,  Manchester 
Majumdar,    Tarak    Nath,   37,   Lower  Chitpore-road,    Calcutta, 

India 
Makin,  Charles  James  Shaw,  F.I.C.,  Thorn  Bank,  Leamington 
IIMallet,  Frederic  Richard,  F.I.C.,  20,  King's-avenue,  Ealing,  W. 
Mallet,  John  William'  Prof.,  Ph.D.  (Gtittingen),  M.D.  (Louisiana), 

LL.D.  (Princetown,  Pennsylvania,  and  Johns  Hopkins  Univ.), 

F.R,S.,  University  of  Virginia,  Albemarle  Co.,  Va.,  U.S.A. 
Mallinson,     Willie     Leo,     Gawthorp-green,     Kirkheaton,     near 

Huddersfield 
Mander,  Alfred,  Berkswell,  Malvern 
Mander,  Percy  George,    H.Sc.    (Lend.),   The   Grammar  School, 

Doncaster 
Mann,  Ernest  William,  Lyndale,  Northfield-road,  King's  Norton, 

Birmingham 
Mann,  John  Christopher,  9,  Lambert-street,  Hull 
Mann,  William,  B.Sc.  (Lend.),  68,  Breakspears-road,  Brockley, 

S.E. 
Manners,   Hugh,  M.A.,   B.Sc.   (Gla.s. ),  Academy  House,  Airdrie, 

N.B. 
Mansford,    Charles  John   Jodrell,   B.A.  (Lond.),  The   Grammar 

School,  Dartford,   Kent 
IIMarchant,  Robert  Charles,  The  Glen,  11,  Elliston-road,  Redland, 

Bristol 
Marks,  Edward  Seaborn,  c/o  David  Marks,  Esq.,  23,  Palace  Gate, 

S.W. 
Marie,  Ernest  Robert,  B.Sc.  (Lond.),  A.R.C.S.,  135,  Le  Marchant- 

road,  St.  John's,  Newfouiullaiul 
Marsdon,  Prosper  Henry,  The  Royal  Infirmary,  Liverpool 
Marsh,  John,  29,  High-street,  Maid.stone 
IIMarsh,  James  Ernest,  M.A.  (Oxon.),  F.R.S.,  University  Museum, 

Oxford 
Marshall,   Arthur,  F,I.C.,  The  Cottage,  Dartford,  Kent 
Marshall,    Hugh,    D.Sc.    (Edin.),    F.R.S,,    12,  Lonsdale-tcrrace, 

Edinburgh 
Marshall,    Percy   Syke.s,    Union    Laliornlory,    Half    Moon-street, 

HudderKfiehl 
Marshall,  Rogiunld  Tom,  57,  Maplethorp-road,  Thornton  Hoath, 

Surrey. 
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Date  of 
Election. 


1887 

1897 

1902 

1904 

1906 

1906 

1898 

Trans. 

1885 

1905 

1907 

1901 

1902 

1871 

1887 

1898 

1851 

TniiLS. 

/O.  1858-\ 
I  9.  75-7  1 

1905 

1890 

1882 

Trans. 

1897 

1873 

1906 

1904 

1896 

1902 

1876 

Trans. 

1907 

1880 

Traii.s, 

C.  1906- 

•IMarshall,    William,    F.I.C.,    Caiisbrook,    Queeu's-road,    Cheadle 
Hulme,  Cheshire 

Martiu,  Charles  Henry,  40,  Bolton-road,  Pendleton,  Salford 

Martin,  Francis,  3,  York-terrace,  Egliuton-road,  Plunistead,  S.  E. 

Martin,  Francis  Grinishaw,  1,  Harbury-road,  Birmingham 

Martin,  Frederick  James,  Passagem  de  Mariana,  Minus,  Brazil 

Martin,  George  Frederick  Wesley,  14,  Castle-park,  Lancaster 
II  Martin,  George    Herbert,    M.A.    (Oxon.),    8,    Selborne-terrace, 

Bradford,  Yorks. 
II Martin,  Gerald  Ward,  Lieut, -Col.,  8,  Petersham-terrace,  Gloucester- 
road.  S.W. 

Martin,  Harry,  c/o  Messrs.   Burroughs,  Wellcome  and  Co  ,  45, 
Lafayette-street,  New  York,  U.S.A. 

Martin,  Joseph,  B.Sc.  (Dun.),  37,  Fairlop-road,  Leytonstone,  E. 

Martin,  Nicholas  Henry,  KaTenswood,  Low  Fell,  Gateshead-on- 
Tyne 

Martiudale,  William  Harrison ,  Ph.  D. ,  10,  New  Cavendish-street,  W. 

Martineau,  George,  21,  Mincing-lane,  E.C. ;  and  Gomshall  Lodge, 
Gomshall,  Surrey 
II  Martineau,  Sydney,  Streatham-grove,  Norwood,  S.E. 

Mascarenhas,  John  Charles,  142,  Weston-iark,  Crouch  End,  N, 

Maskelyue,   Mervyn    Herbert  Nevil  Story,    M.A.,    Hon.  D.Sc. 
(Oxon.),  F.R.S.,  F.LC,  Salthrop,  Wroughtou,  Wilts. 

Mason,  Arthur  Walter,  B.Sc.  (Loud.),  Norvic,  Windsor-gardens, 

North  Shields 
Mason,  Francis  Herbert,  c/o  The  Johnson  Graham  Mining  Co., 

Plumas  Eureka  Mines,  Johnsville,  Cal.,  U.S.A. 
Masson,  David  Orme,  Prof.,  M.A.,  and  D.Sc.  (Edin.),  F.R.S., 

Tho  University,  Melbourne,  Australia 
Masters,  Edward,  Kock  Mount,  186,  Hinckley -road,  I^eicester 
I  Masters,  William,  St.  Erme,  The  Hall-road,  Cheltenham 
Martin,  John,  Woodleigh  House,  Totley  Brook,  near  Sheflield 
Mathews,  Harold  Joseph  Clarke,  Massey's  Burnley  Brewery,  Ltd., 

Burnley,  Lanes. 
Mathieson,  Laurence  Weir,  Conway,  Rosebery-road,  Gillingham, 

S.O.,  Kent 
Mathieson,  Robert,  J. P.,  Rill  Bank,  Inneileithen,  Peeblesshire 
I  Matthews,  Charles  George,  F.LC,  Abendberg,   31,  Staijeuliill- 

road,  Burton-on-Trent 
Matthews,  Charles  Pask,  B.Sc.  (Load.),  6,  Fortess-road,  N.W. 
[Matthews,  Francis  Edward,  Ph.D.  (Gotlingen),  F.LC,  6,  Hill- 

croft-cresceut,  Ealing,  W. 


78 

Date  of 

Election. 

1884 


1870 

1905 
1898 
1865 

1892 

1898 
1904 
1901 


1896 


1871 


1905 

1895 
1894 

1902 

1875 
1902 

1900 

1889 
1901 
1896 

1891 
1897 

1876 


1900 


Trans. 


Trans. 


Trans. 


Trans. 


Proc. 


Trans. 


C.  1877-9 


C.  1883- 
7,  00-01 
F.8.1891- 
1902 
V.P. 
1902-05 
P.1905-7 


fC.   1884 

8.  1807- 

1001 

I    V.P. 
^    IVOtf- 
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llMatthcy,  Edward,  Col.,  C.B.,  A.R.S.M.,  31a,  Weymouth-stieet, 

W. 
Matthcy,  George,   Assoc.  Inst. C.E.,   F.R.S.,   78,    Hattou-garden, 

E.G. 
Maughan,  Reginald  Bruce,  P.O.  Box  46,  Buudaberg,  Queensland 
IIMawer,  William  Frederick,  332,  Kennington-road,  S.E, 
II Maxwell,  Theodore, B. A.,  M.D.  (Cantab.),  F.R.G.S.  (Edin.),  B.Sc. 

(Lond.),  29,  "Woolwich  Common,  S.E. 
Meacbam,  Charles  Stephen,  c/o  Messrs.  Ohlsson's  Cape  Breweries, 

Ltd.,  Newlands,  Cape  Town,  S.  Africa 
Meads,  Charles  James,  Bel  Air,  Dartmouth,  Devon 
Mears,  Francis  D'Oyley,  jun.,  47,  Despenser-street,  Cardiff 
Mees,  Charles  Edward  Kenneth,  D.Sc.  (Loud.),  76,  Canterbury- 
road,  Croydou 
Meggitt,    Loxley,  F.LC,  c/o  C.W.S.,  Ltd.,  Wheatsheaf  Works, 
Alexandria,  Sydney,  N.S.W. 

IIMeldola,    Raphael,   Prof.,   F.R.S.,    F.LC,   Finsbury  Technical 
College,  Leonard-street,  E.C.  ;  and  6,  Brunswick-square,  W.C. 

Meldrum,  Andrew  Norman,  D.Sc.  (Aberd,),  16,  Mooroaks-road, 

Sheffield 
Meldrum,  Robert,  Glynwood,  37,  Foyle-road,  Blackheath,  S.E. 
Melland,  Godfrey,    M.Sc.  (Vict.),  A.R.S.M.,  F.LC,   Chemical 

Department,  The  Polytechnic,  Woolwich,  S.E. 
Mellor,  Joseph  William,  D.Sc.  (N.Z.),  West  View,  near  Longport 

Station,  VVolstanton,  Staffs. 
ilMelmore,  Pattinson  Banks,  Chemical  Laboratory,  Marypcrt 
Meuce,  George  Augustus  Henry,  B.Sc,  The  Grammai  School, 

Lincoln 
Meuzies,  Alan  Wilfrid  Cranbrook,  Prof.,  M.A.  and  B.Sc.  (Edin.), 

St.  Mungo's  College,  Castle-street,  Glasgow 
Mercer,  Thomas,  F.LC,  The  Lion  Brewery,  Eastbourne 
Meredith,  William,  63,  Albiou-placu,  Ulverston,  Lanes. 
Merrett,  William  Henry,  A.R.S,M.,  F.LC,  Hatherley,  Grosvonor- 

road,  Walliugtou,  Surrey 
Merrils,  Frederick  Johnson,  IS,  Rutland-park,  Shefllcld 
Mersou,  George  Fowlio,  7,  Kiug-streol,  Kilmarnock,  N.B. 

||Mo.i.sel,  Rudolph,  Ph.D.  (Tubingen),  147,  Victoria-street,  West* 
miustor,  S.W. 

Meyer,  Hans,  Ph.D.,  1,  Salnigaase,  Praguoi  Hohoni^s 
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Date  of 
Electioii. 

1905 


1904 

190(3 

1888 

1904 
1892 

1891 

1905 

1880 

1902 
1889 

1889 
1887 

1885 

1898 

1896 

1902 

1893 

1862 

1906 
1898 

1905 

1885 

1887 


Trans. 

\  1901-04  f 

Trans. 

Trans. 

Trans. 

Trans. 

Proc. 

Trans. 

Trans. 

/C.    1868-\ 
l72,  75-6, 
1      80-4, 
{  1903-06  ) 

Trans. 

Trans. 

Mieklewright,   Harry  George  Fletcher,  B.A.  (Oxon.),   116,   St. 

James'-roaJ,  Croydon 
MiddleJitch,    Bernard,    B.A.    (Cantab.),  Woodcroft,  Hurrow-ou- 

the-Hill 
Middleton,  Alexander  Edmund,  112,  South-park-road,  Wimble- 
don, S.W. 
Miers,  Henry  Alexander,   Prof.,    M.A.,  D.Sc.    (Oxon.),  F.R  S., 

Magdalen  College,  Oxford 
Millar,  Ernest  Westby,  Windsor,  Monkstowu,  Co.  Dublin. 
Millar,    James   Hill,  F.I.C.,    2,    Kerry raountaveuue,    Foxrock, 

Co.  Dublin 
II Millard,  Edgar  James,  35-42,  Charlotte-street,  Great  Eastern- 

street,  E.C. 
Millen,     John     Dunlop,     Mount     Bischofl     Mine,     Waratah, 

Tasmania 
II Miller,  Alexander  Kenneth,  Ph.D.  (Wurzburg),  F.I.C.,  Kllverfs. 

buildings,  Withy  Grove,  Manchester 
Miller,  Edward  HoU,  81,  Chardmore-road,  Stoke  Newiugton,  N. 
Miller,   Harry   East,    Ph.D.  (Strassburg),  1015,  Chestnut-street, 

Oakland,  California,  U.S.A. 
Miller,  James  Bruce,  A.I.C.,  Rubislaw  Den  North,  Aberdeen 
Miller,   John    A.,    M.Sc.    (Illinois),    Ph.D.    (Berlin),    44    k  45, 

Lewis  Block,  Buffalo,  N.Y.,  U.S.A. 
II  Miller,    Norman     Harry     John,    Ph.D.      (Wiirzburg),    F.I.C., 

Harpcndeu,  Herts. 
Miller,  William  La-sh,  B.A.  (Toronto),  Ph.D.  (Munich),  60,  St 

Alban-street,  Toronto,  Canada 
Miller,  William  Murray,  Caledonia  Estate,  Province  Wellesley, 

Peuang,  Straits  Settlements 
Millingtou,  John   Price,  B.A.   (Cantab.),   B.Sc.    (Wales),  Royal 

Societies'  Club,  St.  James's-street,  S.W. 
llMlUs,  Charles,  F.l.C,  P.O.  Box  112,  Kroonstad.  S.  Africa 

llMills,    Edmund  James,    Prof.,  D.Sc.    (Lond.),    LL.D.     (Glas.), 
F.R.S.,  F.l.C,  64,  Twy ford-avenue.  West  Acton,  W. 

Mills,  Herbert  Arthur,  3,  Croxted-road,  West  Dulwich,  S.E. 
Mills,  William  Hobson,  M.A.  (Cantab,),  ScD.  (Tubingen),  The 

Northern  Polytechnic  Institute,  HoUoway,  N. 
Mills,  William  Sloan,  M.A.,  D.Sc.  and  B.E.  (R.U.I.),  Chemical 

Dept.,  The  Polytechnic,  Woolwich,  S.E. 
II Milne,   Alexander,  Lieut. -Col.  LM.S.,  M.A.,  M.B.  and  M.Ch. 

(Aberd.),  H.M.'s  Mint,  Bombay,  India 
Mingaye,  John  Charles  Henderson,  F.LC,  Department  of  Mines, 

Assay  Branch,  Sydney,  N.S.W. 
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Date  of 
Election. 

1898 


1907 
1905 


1899 

1901 

1893 
1902 
1899 

1899 
1872 

1892 

1879 

1903 

1904 

1887 
1897 

1892 

1903 

1903 
190$ 

1891 
1902 

1^04 

1895 


1 

Traus. 

! 

Trans. 

Trans. 

{V.P.67-  J 
I  90,  94-8  ) 

Trans. 

Traus. 

IC.    lK»9-\ 
1900     J 

I  ipoo-  ; 

Trans. 

Tninii. 
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OMitchell,  Albert  Henry,  B.Sc.  (Lond.),  F.I.C.,  Borough  Analyst's 

Laboratory,  10,  Morley-terrace,  Tiverton,  Devon 
Mitchell, Herbert  Victor,26,BrookfielJ-avenne,Walthanistow,N.  E. 
II  Modi,  Edalji  Manekji,  D.Sc.  (N.  Carolina),  LL.  D.  (Tennessee), 

Litt.D.    (Providence,     Ohio),     Opposite     Grant-road-station, 

Sleater-road,  Bombay,  India 
Mohr,    Bernard,     Ph.D.     (Heidelberg),      69a,    Parliament-hill, 

Hanipstead,  N.W. 
Moir,  James,  M.A.,  D.Sc.  (Aberd.),  Chemical  Laboratory,  Mines 

Department,  Winchester  House,  Johannesburg,  S.  Africa 
Mole,  Herbert  Bloome,  The  Croi't,  Shepton  Mallet 
Molesworth ,  FrancisHylton,  Jersey-road,  Artarmon,  Sydney,N.  S.W, 
Molson,    John    Cavendish,  M.D.    (Chicago),    L.R.C.P.    (Loud.), 

1,  Pavilion-buildings,  Brighton 
Mond,  Emile  Schweich,  22,  Hyde-park-square,  W. 
IIMond,   Ludwig,   Hon.   D.Sc.    (Vict,    and  O.xon.),  Hon.   Ph.D, 

(Heidelberg),  F.R.S.,  F.LC,  The  Poplars,  20,  Avenue-road,. 

Regent's  Park,  N.W. 
Mond,  Robert  Ludwig,  M.A.    (Cantab.),  F.R.S.E.,  The  Poplars, 

20,  Avenue- road.  Regent's  Park,  N.W. 
IIMondy,  Edmund  Felix,  A.R.S.M.,  Dacca,  96,  Huron-road,  Bal- 

ham,  S.W. 
Monier- Williams,    Gordon     Wickhani,    M.A.     (Oxou.),     Ph.D. 

(Freiburg),  A. LC,  The  Lammas,  Esher,  Surrey 
Montgomery,    Jack    Percival,    Ph.D.    (Virginia),  A.M.   (Clarks- 

ville).  Agricultural  College,  Stark ville.  Miss.,   U.S.A. 
II Moody,  Gerald  Tattersall,  D.Sc.  (Lond.),  F.LC,  Lome  House, 

North  Dulwich,  S.E. 
Moon,  Philip  George  Gregory,  Hillcroft,  Alexandra-road,  Upper 

Parkstone,  Dorset 
II Moor,    Cresacre  George,   M.A.   (Cantab.),  F.LC,  Savoy  House, 

115,  Strand,  W.C 
Moore,    Alfred    Ernest,    B.A.,    B.Sc.  (Loud.),    Escuela    Normal 

Regional,  Corrientes,  Argentina,  S.  America 
Moore,  Arthur,   109,  Elgin-road,  Seven  Kings,  Essex 
Moore,     Charles    Watson,     B.Sc.     (Vict.),    38,     Demosnc-roatI, 

Whalley  Hange,  Manchester 
Moore,  Fndcriik  Herbert,  89,  Limo-streot,  E.C. 
Moore,    Thomas    Henry,    c/o    Messrs.    Burroughs,    Wellcome   & 

Co.,  46,  Lafayette-Mlreot,  New  York,  U.S.A. 
Moore,  Tom   Sidney,    M.A.  (Oxon. ),    B.Sc.  (Loud.),    Magdalen 

College,  Oxford 
Mornan,  David  James,  M.A.,  M.D.  nml  B.C.  (Cantab.),  D.IMI. 

(Lond.),  The  Cancer  Hospital,  Fnlham'-road,  S.W. 
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Date  of 
Election. 

1897 


1898 

1888 
1900 
1880 

1879 
1895 

1892 
1906 
1900 

1905 

1905 
1891 

1851 

1905 

1872 
1893 
1890 

1896 

1871 

1898 

1905 

1886 
1884 


Trans. 


Trans. 

Trans. 
Trans. 


/C.18S7-90,\ 
\  96-1900.  / 


Trans. 


Morgan,    Frederick    Filmer    de,    19a,    Firs    Mansions,    Fortis- 

green-road,  Musvvell  Hill,  N. 
IIMorgan,  Gilbert  Thomas,  D.Sc.  (Lond.),  A.R.C.S.,  F.I.C.,  Royal 

College  of  Science,  South  Kensington,  S.W. ;  and  15,  Fawtett- 

street,  Redcliffe-gardens,  S.W. 
IIMorgan,  John  James,  F.I.C.,  The   Laboratory,  Mes-srs.  Caininell, 

Laird  and  Co.,  Ltd.,  Workington,  Cumberland 
Morgan,  John  Livingston  Rutgers,  Prof.,  A.M.,  Ph.D.  (Leipzig), 

B.Sc,  Columbia  University,  New  York,  U.S.A. 
Moritz,  Edward  Ralph,  Ph.D.(Gottingen),  F.I.C.,  45,  Great  Tower- 
street,  E.C. 
IjMorley,  Henry  Forster,  M.  A.,  D.Sc.  (Lond.),  F.LC,  5,  Lyndhurst- 

road,  South  Hamjistead,  N.  W. 
IIMorrell,   Robert  Selby,  M.A.   (Cantab.),  Ph.D.   (Wiirzburg),  e/o 

Messrs.   Mander    Hros.,    Wolverhampton;  and   South    Bank, 

Compton,  Wolveriiampton 
Morris,  Albert,  13.  A. ,  H.  Sc.  (Lond. ),  Fern  Bank,  Ashton-under- Ly ne 
Moriis,  Arthur  Higgs,  27,  Hartington-road,  Bolton,  Lanes. 
Morris,  Edgar  Ford,  M.A.  (Oxon.),  c/o  Combrook  Chemical  Co., 

Ltd.,  Newbridge  Mills,  Stockport,  Cheshire 
Morris,  Eric  Haydn,    44,  Rua  Nova   de  Fransisco   de  Paula  4, 

Pampulha,  Lisbon,  I'ortugal 
Morris,  Edwin,  A.R.C.S.,  A.R.S.M.,  12,  Dragon-view,  Harrogate 
Morris,  Joseph,  Ph.D.,  Fern   P.auk,   8,   Boardman-street,  Eccles, 

Manchester 
Moraon,    Thomas,   c/o   Messrs.    T.    Morsou   antl   Son,   Chemical 

Works,  Ponders  End,  N. 
Mortimer,    Alfred,   B.A.  (Oxon.),  The  Gramn>ar  School,  Faver- 

sham,  Kent 
Morton,  Edward  Handfield,  88,  Wigmore-street,  W. 
Morton,  Frederick,  Chemical  Works,  Milnsbri<lge,  Huddersiield 
Mosenthal,  Henry  de,  F.LC,  220,  Winchester-house,  Old  Broad- 
street,  E.C. 
Moss,   Francis  Ambrose,    Kalgurli  Gold  Mine.s,  Ltd,  Kalgjorlie, 

Western  Australia 
II  Moss,    Richard   Jackson,    F.LC,   St.   Aubyns,    Ballybmck,    Co. 

Dublin 
Moss,    William    Edward,    2,    Windei mere-terrace,    Princes- park, 

Liverpool 
Motion,  John,  c/o  Valvoiinc  Oil  Co.,  Edgewater,   New  Jersey, 

U.S.A. 
Moul,  Frank,  F.LC,  AKlei-sgate  Cliemical  Works,  Soulhall 
IIMoyle,   Robert   Edward,    M.A.  (Oxon.),   Heightley,    Chudleigh, 

S.  Devon 

O 
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Date  of 
Election. 

1902  1 


1888 

1900 
1907 
1901 
1904 

1893 

1894 

1906 

1890 
1869 

1873 
1896 

1870 
1892 


1887 
1908 

1899 


1859 

Traus. 

1871 

Trans. 

1870 

1906 

1906 

1893 

Proc. 

1902 

1876 

Trans. 

■C.1863-6 

F.8. 

69-85 

P.  85-7 

C.  1800-4 


Trans. 


Trans. 
Trans. 


Proc. 
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MiiUer,  Christian,  9,  Bavonsfield-road,  EastTwickenham,  Middlesex 

llMiillcr,  Hugo,   Ph.D.  (Gottiugen),  LL.D.  (St.  Andrews).  F.R.S., 
13,  Park-square  East,  Regent's  Park,  N.W. 

Muir,  Matthew  MoncriefT  Pattison,  M.A.  (Cantab.),  Gonvillc  and 
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(Birm.),  F.  F.C.,  Municipal  Technical  School,  Blackburn 
Pickering,    Michael    Samuel,    B.Sc.    (Lond.),    38,    Price-stroot, 

Burslem 

llPickering,  Spencer  Percival  Umfreville,  M.A.  (Oxon.),   F.K.S., 
F.LC,  Harpendcn,  Herts. 

Pickles,  Samuel  Shrowder,  B.Sc.  (Vict.),  Imperial  Institute,  S.W. 

llPicton,  Harold,  B.Sc.  (Lond.),  Clacton  College,  Clacton-on-Sea 

Pike,  Ernest  Brooke,  Grasmere,  515,  Romfoid-road,  Forest  Gate,  E. 

Pike,  Henry  George,  8,  Eastbourne -avenue,  Claremont-road,  Bath 

llPiko,   William    Herbert,   Prof.,    Ph.D.    (Gottingen),   Sandhills, 

Salcombe,  S.O.,  Devon 
llPillcy,  John  J.,  Ph.D.,  167,  Camberwell -grove,  S.E. 
Pilley,   Thomas  William,  38,   Grove-hill-road,    Denmark   Hill, 

S.E. 
Piiichbnck,  Geinld,  10,  Vernon-aveiiue,  Eo.cles,  Manchester 
Ping,  William,  14,  Selsdon  road,  Waiistead,  N.E. 
I'lngstcne,    George    Arthur,     Public    AnalyKt^     P.O.    Box    445, 
lUibiwiivo,  S.  Africa 
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I 


Date  of 
Election. 

1904) 

I 

1881  j 

1903  Trans. 

1903 

1882 

1899  1 

1899  I 
I 

1893  I 

1860  I 

1899  Trans. 

1903 

1907 

1899 

1888 

1898 

1903 

.1902 

1901 

1896 

1897  j 

1894  Trans. 

1903 

1890 
1899 
1848 

1905 


Trans. 


Pinkerton,  David  John,  Crichton  Cottage,  Grange-street,  Mother- 
well, N.B. 

Pisani,  Orestes  Victoriano,  56,  Cavendish-road,  Balham,  S.W. 

Pitt,  Arthur  Ernest,  66,  Abbott-road,  Bromley,  E. 

Pitt,  Harold  Russell,  21,  Parkview-terrace,  Welling 
II Pitt,  Theophilus,  16,  Coleman-street,  E.G. 

Pittuck,    Frederick    Williams,    St.    Nicholas'    Buildings  West, 
Newcastle-on-Tyne 

Pizey,  James  Henry,  A.R.C.S.,  F.I.C.,  Bella  Vista  19,  Minas  de 
Rio  Tinto,  Provincia  de  Huelva,  Spain 

Piatt,    Charles,    M.D.,    Ph.D.,     Hahnemann    Medical    College, 

Philadelphia,  U.S.A. 
I  Player,  Jacob  Hort,  16,  Prince  Arthnr-road,  Hampstead,  N.W. 
llPlimmer,  Robert  Henry  Aders,  D.Sc.  (Lond.),  3,  Hall-road,  N.W. 

Plymen,     George     Horace     Gladstone,    44,    Harlesden-gardens, 
Harlesden,  N.W. 

Pochin,  Harold,  B.A.  (Cantab.),  12,  Cha[)el-street,  Berkhamsted, 
Herts. 

Polkinghorne,  Bennett  Corcyra,  B.Sc.  (Lond.),  17,  Humber-road, 
Blackheath,  S.E. 

Pollard,   Frederick   Ernest,   F.I.C.,    14,  Old   Hall-street,    Hert- 
ford 

PoUanl,     William,     M.A.     (Cantab.),    D.Sc.    (Tiibingen),    The 

Museum,  Jcrmyn-streot,  S.W. 
II Pollard,  William   Branch,  B.A.  (Cantab.),  Survey  Department, 
Finance  Ministry,  Giza,  Egypt 

Pollitt.  George  Paton,  B.Sc.  (Vict),  Ph.D.  (Bale).  Winningtou, 
Northwich.  Cheshire 

Pollitt,  James  Charles  Tomlin,  21,  End  wood  Court-road,  Hands- 
worth  Wood,  Birmingham 

Pollitt,  Robert  Barnaba.s,  F.I.C.,  c/o  Messrs.  Gudgeons,  Peecock 
and  Prentice,  Stowmarket,  Suffolk 

Pollitt,  Samuel,   B.Sc.  (Vict.),  Tottenham  County  School,  Grove 

House,  South  Tottenham,  N. 
llPoUok,  James  Holms,   D.Sc.  (Glas.),  Royal  College  of  Science, 
Stephen's-greon,  Dublin 

Pond,    George    Gilbert,    Prof.,  M.A.     and     Ph.D.     (Amherst), 
State  College,  Pennsylvania,  U.S.A. 

Pond,  James  Alexander,  Auckland,  New  Zealand 

Ponthieu,  Georges,  25,  St.  Jean  Baptiste,  Montreal,  Canada 

Pontifex,  Edmund  Alfred,  M.Inst. C.E.,  6,  Cadogan-court-gardens, 
Cadogan-place,  S.W. 

Pooler,      Frederick    John,     B.Sc.      Birm.),     26,     Green-street, 
Smethwick,  Birmingham 
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Date  of 
Election. 


1898 

Trans. 

1891 

Trans. 

1906 

1903 

1884 

Proc. 

1904 

1883 

1901 

1896 

1895 

1896 

Trans. 

1884 

1902 

1904 

Trans. 

1902 

1882 

1899 

1901 

Trans. 

1889 

1871 

TraiM. 

1889 

Trans. 

1896 

Proc. 

1897 

1882 

1902 
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Pope,  Thomis  Henry,  B.Sc.  (Birm.),  A.C.G.I.,  F.I.C.,  Brewing 

School,  The  University,  Birmingham 
C.  1900-2   tllPope,  William  Jackson,  Prof.,  M.Sc.  (Mane),  F.R.S.,  F.C.G.I. 

F. I.e.,  Corchester,  Bramhall,  Cheshire 
Porritt,  Benjamin  Dawson,  Holly  Lodge,  33,  South-park-hill-road, 

South  Croydon 
Porter,  Robert  James,  11,  Arlington-street,  Hull 
II Porter,  Thomas  Cunningham,  M.A.  and  D.Sc.  (Oxon.),  Upton- 
park,  Slough  ;  and  Eton  College,  Windsor 
Porter,  Thomas  Linton  Daniel,  B.Sc.  (Lond.),  161,  Downsell-road, 

Stratford  New  Town,  E. 
Potter,  Charles  Edward,  c/o  Messrs.    Tate  and  Sons,    Love-lane 

Sugar  Refinery,  Liverpool 
Potter,      Rowland     Samuel,     Eastbury,     Uplands-park-avenuo, 

Lough  ton,  Essex 
Potts,     Henry     William,     Hawkesbury     Agricultural     College, 

Richmond,  N.S.W. 
Powell,  Harry  James,  530,  Lordship-lano,  S.E. 
Power,  Frederick    Balding,   Ph.  D.   (Strassburg),   6,   King-street, 

Snow-hill,  E.C. 
II  Power,  Francis  Reginald,  The  Royal  Mint,  Melbourne,  Australia 
Powney,  William  Edmund  Francis,  c/o  the  Mines  Department, 

Edfou,  Upper  Egypt 
Prentice,    Bertram,     Ph.D.     (.Munich),     D.Sc.     (Edin.),     Royal 

Technical  Institute,  Salford 
Pribram, Richard,  Hofrat  Prof.  Dr. ,  Horlgasse 9,  Vienna  1 X. ,  Austria 
II Price,  Arthur    Faraday,  2503,    Broadway,  San   Francisco,  Cal., 

U.S.A. 
Price,  Robert  Coleman,  Prof.,  The  Miller  School,  P.O.,  Albemarle 

Co.,  Va.,  U.S.A. 
Price,  Thomas  Slater,  D.Sc.  (liond.  and  Birm.),  Ph.D.  (Leipzig), 

F. I.e.,    Chemical    Department,  Municipal  Technical  College, 

Suffolk-street,  Birmingham 
II Priestley,  Charles  William,  B.Sc.  (Loud.),  A.R.C.S.,  Richmond 

Lodge,  Tortjuay 
llProcter,  Honry  Richardson,  Prof.,  Hon.  M.Sc.  (Leeds),  F.I.C.Tlic 

University,  Leoil.s  ;  and  Rowangarth,  Ben  Rhydding,  vi&  Leeds 
Proctor,  Charles,  F.I.C.,  27,  London-road,  Forest  Hill,  S.E. 
Proudo,  James,  30,  Cromwoll-torraco,  Halifax 
Pullar,  Herbert  Spindlor,  Pullar's  Dyo  Work.s,  Perth,  N.B. 
llPullar,  RufuH  Daniell,  Brahan,  Pcrlh,  N.B. 
Piintan,     Horbrrt     Harding     Cruikshank,     Borough      Analyst, 

London-chambers,  Durban,  Natal,  S.  Africa 
t  LunKHUrr  MudalllHt,  1908. 
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Date  of 
Election. 


1875 


1901 


1906 


1905 


1905 
1868 
1894 


1901 
1902 
1897 

1892 


1873 

1901 
1902 
1885 
1889 
1898 
1905 

1906 
1880 
1884 

1898 
1902 
1889 
1895 


I 


Trans. 


Proc. 


Trans. 


Trans. 


Trans. 


C.  1888- 1 

92        I 

V.P.1899-f 

1902      } 


C.  1886-9 
V.P.92-S 
1897-1000 
l''.8.1902- 
1M7 
P.  1907- 


Trans, 


Trans. 
Trans. 


Purdio,     Thomas,     Prof.,     Ph.D.     (Wurzburg),     Hon.     LL-D- 

(Abcrd.),    B.Sc.     (Lond.),    F.R.S.,    A.R.S.M.,     F.I.C.,    The 

University,  St.  Andrews,  N.  B. 
Purvis,    John    Edward,     M.A.    (Cantab.),  A.R.C.S.I.,    F.I.C., 

University  Chemical  Laboratory,  Cambridge 
Pye,  Thomas  Ebenezer,  Clovelly,  Chichester,  Sussex 
Pyke,  Lazarus  Simon  Magnus,  Assoc,  M.  Inst.  C.E.,   M,  Inst.  E.  E., 

10,  Westbourne-terrace,  Hydo  Park,  W. 
Pyman,    Frank    Lee,     M.Sc,    (Vict.),     Ph.D.     (Bale),     Carlce, 

Selbonie-road,  Sidcup,  S.O.,  Kent 

Quant,  Ernest,  2,  Park-crescent,  Torquay 
Quibell,  Oliver,  Shalem  Lodge,  Newark 

Quinn,     Gerakl     Grattan,    A.R.C.S.,    6,    Glenroyd,    Siwlland, 
Rochdale 

Radcliflfe,  Lionel  Guy,  6,  Alma- terrace,  Old  Trafford,  Manchester 

Ralphs,  Edwin,  Queen's  College,  Hong  Kong 

Ralston,    William,   B.So.    (Lond.),    F.I.C.,    3,    Windsor-terrace, 

Linthouse,  Govan,  Glasgow 
Ramage,  Hugh,  M.A.  (Cantab.),  A.R.C.S.I.,  F.I.C.,  Ridgemont, 

Carrow-hill,  Norwich 
tllRamsay,  Sir  William,  K.C.B.,  Ph.D.  (Tubingen),  Hon.  LL.D. 

(Glas.),     Hon.     Sc.D.     (Dub.     and    Cantab.),     Hon.     D.Sc. 

(Oxon.,    L'pool   and   Columbia),    F.  R.S.,    F.I.C.,     University 

College,  W.C. ;  and  19,  Chester- terrace,  Regent's  Park,  N.W. 

Ramsden,  William  Cecil,  107,  Moyne-road,  Rathminea,  Dublin 

Ramshaw,  Walter,  Beech  Cottage,  Shaftesbury,  Dorset 

Ranken,  Charles,  Stockton-road,  Sunderland 

Ran.som,  Francis,  The  Chilterns,  Hitchin 

Ratcliffe,  Walter,  21,  Mawdsley-street,  Bolton 

Ratcliffe,  William  Henry,  B.Sc.  (Lond.),  3,  Dowanhill-ganieDs, 
Hither-green-lane,  S.E. 

Rawlcs,  Walter  Hansen,  81,  Lewisham  High-road,  S.E. 
lIRawson,  Christopher,  F.I.C.,  2,  Melbourne-place,  Bradford 
IIRawson,  Sidney  George,  D.Sc.  (Lond.),  F.I.C.,  Red  Hill  House, 
London-road,  Worcester 

Ray,  John  Armstedt,  jun.,  B.A.  (Dub.),  15,  Nassau-street,  Dublin 

Ray,  Prafulla  Chandra,  Prof.,  Presidency  College,  Calcutta 
II  Read,  Arthur  Avery,  F.I.C.,  3,  Fitzalan-place,  Cardiff 

Read,  Edwin  James,  B.A.  (Cantab.),  F.I.C.,  St.  Ives,  The  Avenue, 
Gravesend,  Kent 

t  LongsUtf  Medallist,  1897. 
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Date  of 
Election. 

1899 

Trans. 

1900 

1890 

1906 

1892 

1866 

C.  1891  2 

1889 

1887 

1886 

Trans. 

1882 

Proc. 

1880 

1897 

1893 

1881 

1907 

Trans. 

1897 

1886 

1879 

Trans. 

1898 

Proc. 

1902 
1873 

Trans. 
Trans. 

1   v.p.  1 

1   1881  •<, 

;     80-92,   '- 

s  07-1000.  f 

P.  1901- 

\     1003,    1 

1898 

Trans. 

1007 

1898 

Trans. 

19Q8 

1889 

1889 
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Read,  Harold  McLean,  19,  Baronsmead-road,  Castlenau,  Barnes, 

S.W. 
Readman,  James  Fraser,  8,  Park-avenue,  Glasgow 
Redding,  Richard  James,  29,  Isla-road,  Plumstead,  Kent 
Redgrove,  Herbert  Stanley,  137-140,  Tottenham-court-road,  W. 
Redman,  Henry  Ramsden,  60,  Nelson-road,  Gillingham,  Kent 
Redwood,  Sir  Boverton,  Hon.  D.Sc.   (Ohio),  F.R.S.E.,   F.I.C, 

4,  Bishopsgate-street- within,  E.C. 
Redwood,  Robert,  4,  Bishopsgate-street- within,  E.G. 
Redwood,  Theophilus  Home,  F.I.C.,  15,  Red  Lion-square,  W.C. 
Ree,  Alfred,    Ph.D.    (Berne),    15,    Mauldeth-road,   Withington, 

Manchester 
Reed,  Lester,  F.LC.,  Hyrsthof,  19,  South  Park-hill-road,  South 

Croydon 
IIRegester,  William,  Lawn  Lodge,  Isleworth,  Middlesex 
Reid,  Alexander  Ferguson,  Edgemont,  Nevada,  U.S.A. 
Reid,    Thomas   Anderson,   6,    Adelaide-terrace,    Waterloo,   near 

Liverpool 
II Reid,  Walter  Francis,  F.LC,  Ficldside,  Addlestone,  Surrey 
Remfry,  Frederic  George  Percy,  B.A.  (Cantab.),  D.Sc.  (Geneva), 

36,  Highfield-road,  Dartford,  Kent 
Remington,  John   Stewart,    Aynsome,  Grange-over-Sands,  Carn- 

forth.  Lanes. 
Remington,  Joseph  Price,  Prof.,  1832,  Pine-street,  Philadelphia, 

U.S.A. 
Rennie,    Edward    Henry,     Prof.,    D.Sc.    (Lond.),   F.I.C,    The 

University,  Adelaide,  S.  Australia 
Renwick,  Frank  Forstor,  Cromer  Villa,  Warlcy-road,  Brentwood, 

Essex 
Revis,  Cecil,  77,  King-street,  Hammersmith,  W. 

Reynolds,  James  Emerson,  Prof.,  Hon.  ScD.  and  Hon.  M.D. 
(Dub),  M.R.CP.  (Ireland),  L.R.C.P.  and  S.  (Edin.),  F.R.S., 
29,  Campden-hill-court,  Kensington,  W. 

Reynolds,  William  Colebrook,  B.Sc.  (Lond.),  Roseloigh,  Essex- 
road,  Dartford,  Kent 

Rhodes,  Percy  Joseph,  Bridge  House,  Church,  Lanes. 

Rich,  Edward  Milton,  18,  Manor-road,  Forest  Hill,  S.E. 

Rich,  Stiles  William  George,  c/o  Messrs.  Thomason  Chatcr,  Ltd., 
Stanley-street,  South  Brisbane,  Queensland 

Richards,    Duncan    Taylor,    57,   Osborne-avenuc,    Westoe-lane, 

South  Shiel.ls 
liUichards,  Edgar,  c/o  G.  K.  Richards,  Esq.,  16,  Lafayette-square, 
Washington,  D.C.,  U.S.A. 
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Date  of 
Election. 

1905 

1889 


1886 

1885 

1888 

1906 

1883 
1903 

1873 
1888 

1866 

1906 

1892 
1887 
1902 

1894 

1882 

1882 

1888 
1905 

1898 

1851 
1904 
1900 
1893 

1907 

1902 
1893 
1897 


Traus . 
Trans. 


Trans. 

Trans. 
Trans. 


Trans. 


C.  1878-80 


Richards,  Frederick  George,  21,  Diitton-street,  Manchester 
Richards,  Percy  Andrew  Ellis,   F.I.C.,   61,   Rowan-road,   Brook 

Green,  W.  ;  and  Charing  Cross  Hospital  Medical  School,  W.C. 
Richards,  William,  B.Sc. (Loud.), The  Clock  House,  Tooting,  S.W. 
Richardson,    Arthur,    The    Central    Hindu    College,    Benares, 

N.W.P.,  India 
II  Richarilson,    Clifford,   New   York  Testing  Laboratory,  Maurer, 

N.Y.,  U.S.A. 
Richardson,    Frederic   Ion,    B. A.    (Cantab.),    Wynna,    Walpole- 

street,  Kew,  near  Melbourne,  Australia 
Richardson,  Frederic  William,  F.I.C.,  Oak  Lea,  Menstou,  Leeds 
Richardson,  Harold  Ernest,  B.A.,  B.Sc.  (Lond.),  1,  Peulee-view- 

terrace,  Peiizuncc,  Cornwall 
Richardson,  Henry,  Lyndene,  Hale-road,  Bowdon,  Cheshire 
Richardson,  Hubert  Naylor  Bardsley,  B.A.  (Cantab.),  10,  Friar- 
lane,  Leicester 
Richardson,  Joseph,  Pansei  View,  Arrau-avenue,  Marsland-road, 

Sale,  Manchester 
Richardson,  Lawrence  George,  14,  Ash-grove,  Hortou,  Bradford 
Richardson,  Reginald  Edensor  Stanley,  10,  Friur-lane,  Leicester 
Richmond,  Henry  Droop,  F,I.C.,  8,  Woodfield-road,  Ealing,  W. 
Ricketts,  Guy  Duustan,  M. A.    (Cantab.),  25,   Huskisson-street, 

Liverpool 
Riddick,  David  Gibson,  Stores  Department,  G.E.R.,  Stratfyd, 

£. 
Rideal,    Samuel,    D.Sc.    (Lond.),    F.I.C.,     28,    Victoria-street, 

Westminster,  S.W. 
Ridsdale,    Charles    Henry,    F. I.C,    Ravcu.scroft,    Roman-road, 

Lintliorpe,  Middlesbrough 
Rigby,  John  Samuel,  26,  Bagot-street,  Wavertree,  Liverpool 
Rigby,   Thomas,   c/o   Messrs.    Crossley  Bros.,    Ltd.,  Opeushaw, 

Manchester 
i^iggi  Gilbert,  c/o  The  New  Jersey  Zinc  Co.,  Palmerton,  Carbon 

Co.,  Pa.,  U.S.A. 
Riley,  Edward,  F.I.C,  14a,  Finsbury-square,  E.C. 
Riley,  Louis  John  Eczekiel,  F.I.C,  8,  Newton-road,  W. 
Riley,  Walter  Alfred,  Hazoldene,  College-road,  Norwich 
Rintoul,  William,  F.I.C,  Royal  Gunpowder  Factory,  Waltham 

Abbey 
KLxou,   Frederic  William,  M.Sc.  (Vict.),   Ph.D.    (Giesseu),    76, 

Kingsdown -parade,  Bristol 
Roast,  Harold  James,  Y.M.C.A.,  Montreal,  Quebec,  Canada 
Robbins,  James  Henry,  B.Sc,  4,  Selborne-road,  llford,  Essex 
Roberts,  Ernest  Henry,  81,  Cicada-road,  Wandsworth,  S.W. 


94 

Date  of 
BlecUon. 


1883 

1899 

1876 

1889 

1894 

1880 

1894 

1904 

1903 

1903 

Trana. 

1907 

Trans. 

. 

1901 

Trans. 

1889 

1903 

189.6 

1882 

Trans. 

1896 

1907 

1906 

1901 

1904 

1898 

1888 

1884 

1905 

1908 

1906 

TniM 
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II Roberts,  Fiedcrick  George  Adair,  Chemical  Works,  Carpeuter's- 

roatl,  Stratford,  E. 
Roberts,  James,  juu.,  43,  Great  Wcsteru-road,  Glasgow 
Roberts,  Martin  Feuu,  General  Post  Office,  E.G.  ;  and  Mabshill, 

Epsom 
Roberts,  Richard  "Wiglitwick,  c/o  A.  W.  Rowe,  Esq.,  Dash  wood 

House,  9,  New  Broad-street,  E.G. 
Roberts,  Thomas  John,  Ingleside,  Park-road,  Huy  ton,  nr.  Liverpool 
Roberts,  William  Brittain,  Wilderspool  House,  Warrington,  Lanes. 
Robertson,  Archibald  Blair,  Struan,  Gift'nock,  Glasgow 
Robertson,    Franklin    Ernest,    Gloster     House,    Harders-ioad, 

Peckham,  S.E. 
Robertson,  Frederick  Duncan  Struan,   The   Hewan,   Bearsden, 

Glasgow 
Robertson,  Philip  Wilfred,  M.A.  (N.Z.),   Trinity  College,  Oxford 
Robertson,    Robert,  M.A.    and   D.Sc.    (St.    Andrew's),    F.LC, 

Research  Department,  Royal  Arsenal,  Woolwich,  S.E.  ;  and 

29,  Charlton-road,  Blackheath,  S.E. 
Robertson,  William,  21,  Worfield-strcet,  Battersea  Park,  S.W. 
Robins,  Harry  HoUis,  c/o  Messrs.  Southwell  and  Co, ,  Dockhead, 

S.E. 
Robinson,  Archibald  Louis,  M.A,  (Dub.),  St.  Maur,  Palmerston- 

l>ark,  Dublin 
Robinson,  Henry  Fish  wick,  M,Sc,  (Vict.),  2,  Richmond-street, 

Droylsdeu-road,  Newton  Heath,  Manchester 
II Robinson,    Henry  Haliburtou,    M.A.  (Oxon.),   F,LC,,  75,    Fin- 
borough-road,  West  Brompton,  S.W. 
Robinson,  Herbert  Lewin,   The  Plating  Co.,   10,    Kirby-strect, 

Hatton-garden,  E.C, 
Robinson,  John,  Agricultural  College,  As2)atria,  Cumberland 
Robinson,  Reginald  Ernest,   B,A,  (Cantab.),  The  Villas,  Stoke- 
on-Trent 
Robinson,  William  Hammond,  Kendrick  House,  Victoria-road, 

Penarth,  Glam. 
Rodger,  Robert,  54,  Rostrevor-road,  S.W. 
Rofe,  Henry  John,  M.A,  (Oxon.),  8,  Victoria-street,  Westminster, 

S.W. 
Rogei-s,  Arthur  William,  Tadcaster  Tower  Brewery  Co.,  Tadcastcr 
Rogers,  Francis  ilurray,  21,  Burma-road,  Stoke  Newington,  N. 
Rogers,  Harold  Rudolf,  M.A.  (Oxon.),  19,  King-street,  Newcastle, 

Stuffs. 
Rogers,    William    David,   A.R.C.S.,   A.LC,    86,    Grange-road, 

.Smelhwick 
Rogeruon,  Hurold,  M.Sc.  (Mane),  6,  King-street,  Snow  Hill,  £.0. 
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Date  of 
Election, 


1894 

1903 

1855 

Tiaus. 

0.1860-4^ 
1871-3 

V.P.73-5, 
1  1877-80 
I  P.  80-2  / 

1891 

Trans. 

C.  1897-8. 

1896 

Trans. 

1894 

1905 

1902 

1881 

1870 

1896 

1902 

1891 

Proc. 

1896 

1892 

1904 

1899 

1900 

1905 

1905 

1906 

1900 

1899 

1901 

1905 

1872 

Trans. 

Rolfe,  Jolin  F. ,  50,  South-street,  Greenwich,  S.  E. 

lloose,  Fitzroy   Owen  Jonathan,   Assoc. Inst. E.E.,   18,   Vincent- 

sqiiare-niansious,  Wcotniiustcr,  S.W. 
Koscoe,    Sir    Henry    Enfield,    B.A.,    D.C.L.,     (Oxon.),    LL.D. 

(Cantab.,  Dub.,  Glas.,  Montreal,    Abcrd.),  Th.D.    and   Hon. 

M.D.  (Heidelberg),  Hon.  D.Sc.  (Vict),  F.R.S.,  10,  Bramham- 

gardens,  South  Kensington,  S.W. 
IIKose,  Thomas  Kirke,  D.Sc.  (Lond.),  6,  Royal  Mint,  E. 
Rosenheim,  Otto,   Ph.D.   (Wiirzburg),   68,  Belsize-park-gardens, 

N.W. 
Ross,  Arthur,  F.I.C.,  1,  Glengall-road,  Old  Kent-road,  S.E. 
Ross,  Frederick  Wilson  Montrose,  21,  Soho-square,  W. 
Ross,  George  Archibald  Park,  M.B.,  Ch.B.  and  D.P.H.  (Edin,), 

69,  Leamington-terrace,  Edinburgh 
Ross,  Henry,  Rev.,  LL.D.,  Dallas  House,  Lancaster 
Ross,  Lewis  Buttle,  DriflBeld,  Yorks. 

Ross,  Raymond  St.  George,  F.LC,  Public  Analyst,  Burnley 
Ross,  William  Charles,  Capt.,  LM.S.,  M.B.,  Ch.B.  and  D.P.H. 

(Edin.),   Deimty   Sanitary  Commissioner,   Bankipore,  E.LR., 

Bengal,  India 
Rossitcr,  Edmund  Charles,  F.I.C.,  4,  Park-road,  WestSinethwick, 

Birmingham 
Rostron,  Harold,  B.Sc.  (Vict.),  699,  Manchester-road,  Bolton 
Rothwell,  Charles  Frederick  Seymour,  Beech  Croft,  Mobberley, 

Knutsford 
Rouillard,    Marie   Jean    Louis    Ernest,   B.Sc.   (Edin.),    Malvern, 

Natal,  S.  Africa 
Roimdell,  Christopher  Foulis,  B.A.  (Oxon,),  Lieut.,  Guards' Club, 

Pall  Mall,  S.W. 
Row,  Mysore  Chavan  Nanjunda,  B,A,,  M.B,  and  CM.  (Madras), 

Mylapore,  Madras,  India 
Rowland,    James    Frederick    Fothergill,     B.A,    (Cantab.),    18, 

Kiiigdon-road,  Weat  Hampstead,  N.W, 
Rowley,  Henry,  M.Iust.E.E.,  81,  Barrack-street,  Perth,  Western 

Australia 
Rowsell,  Philip  Foale,  Nutbrook,  Exmouth,  S,  Devon 
Roy,  Mathura  Goolab,  Chiutadirpetah,  Madras,  India 
I  Royal-Dawson,  Henry,  c/o  Messrs.  Peyton  and  Son,  Lister-street, 

Birmingham  ;  and  6,  Wim borne-road,  Edgbaston,  Birmingham 
Iloyle,   Charles    Leonard,  c/o  Messrs,   Parry  and    Co,,  Madras, 

India 
Royle,  Harold  Marmion,  12,  Barfield-villas,  George-lane,  South 

Woodford,  Essex 
Ruffle.  John,  F.LC,  Musloy,  Waie,  Herts. 
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Date  of 
Election. 

1895 

1889  Trans. 

188)' 
1890 
i 
1899  Trans. 

1901 

i 
1851  Trans. 

1896 
18941 


1901 


Traus. 


1888 
1868 

1896 
1907 
1879;  Trans. 

1880 
1906 
1876 
1868 


1871 
1859 
1907 

1902 
1882 


TmoB. 


C,  1903-1.5 


C.  1863-7, 

1870-2 
V.  P. 1872-3 
S.  187S-5 
T.  1875-89 
P.  1889-91 
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Ruggiuz,     William    Augustus,    Strathuiore,    1,    Salisbury- road' 

Grove-road,  Walthamstow,  Essex 
Rulieniaim,  Siegfried,   M.A.  (Cautab.),  Ph.D.  (Berlin),  Gouville 

and  Caius  College,  Cambridge 
Rumble,  Charles,  F.I.C.,9,  Sangora-road,  New  Wandsworth,  S.W. 
lIRusbcll,   Edward,    B.Sc.    (Lond.),    F.I.C.,   18,   Woodstock-roail, 

Redland-green,  Bristol 
Russell,  Edward  John,  D.Sc.   (Lond.),  Lawes  Agricultural  Trust, 

Rothamsted  Experimental  Station, Harpenden,  Herts. 
Russell,  James  Bertram,  B.Sc.  (Loud.),  201,  Hyde-park,  Leeds 

II Russell,   William   James,    Ph.D.    (Heidelberg),    F.R.S.,    F.LC, 
34,  Upper  Hamilton-terrace,  St.  John's  Wood,  N.W. 

Rutter,   Thomas  Francis,  B.Sc.  (Lond.),  Ph.D.  (Leipzig),  New- 

castle-uuder-Lyme 
Ryce,   George,  B.A.  (R.U.  L),   Irish  Agricultural  Offices  of  the 

Potash  Syndicate,  50,  Essex-street,  Dublin 
Ryflel,  John  Henry,  M.A.  (Cantab.),  B.Sc.  (Lond.),  10,  Grasmere- 

road,  Muswell  Hill,  N. 

llSach,  Albert  John,  Technical  College,  Goulburn,  N.S.W. 
Sadler,  Sir  Samuel  Alexander,  Col.,  Cleveland  Chemical  Works, 

Middlesbrough 
Sage,  Charles  Edward,  160  and  1G2,  Keunington-parkroad,  S.E. 
Sahni,  Ruchi  Ram,  M.A.,  Government  College,  Lahore,  India 
jjSakurai,  Joji,  Prof.  Science  College,  Imperial  University,  Tokio, 

Japan 
Salamou,    Alfred    Gordon,    A.R.S.M.,    F.LC,    1,    Feuchurch- 

avenue,  E.C. 
Salmon,  Frederick  John,  c/o  Miss   Huber,  26,  Fordhook-avenue, 

Ealing,  W. 
JlSalonions,  Sir  David  Lionel,   Broomhill,  Tunbridgo  Wells  ;  and 

49,  Qrosvenor-street,  W. 
llSalt,     Henry,     M.D.    and     CM.    (Kdin.),     Inglewood,    Great 

Malvern 
||Salter,MortynJohn,  F.l.C.Greyrickhouse,  Mickleton,  S.O.,Glos. 
JlSalter,  Thomas  William,  193,  Priory-road,  West-hill,  Hastings 
Salway,    Arthur   Henry,    B.Sc.    (Lond.),   Ph.D.    (Leipzig),    51, 

Goodmayes-avenuo,  Ooodniayes,  near  Ilford,  Essex 
Sampson,  John  William,  CUoveliiud  Pharmacy,  Bath 
Samuel,  William  Cobdm,  Klmdiilf,  (Ui,  Croxted-road,  West  Dul- 
wich,  S.E. 
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Trans. 


Proc. 


Trans. 


Trans. 


Trans. 


(Zurich),   D.Sc.  (Birm.), 
9,    Bridge-street, 


Sand,   Henry  Julius   Salomon,    Ph.D. 

University  College,  Nottingham 
llSandberg,    Christer    Peter,    Palace-chambers, 

Westminster,  S.W. 
Sanders,  James  McConnell,  c/o  Direccion  General  de  Aduanas, 

Mexico 
Sanders,  Percy  Richard,  West  Cliffe,  Seaford,  Sussex 
Sanderson,  John,  F.  I. C, c/o  Messrs.  B.  S.  Cohen,  Ltd.,  15,  Clerken- 

well-close,  E.C. 
Sandford,  Thomas,  8,  Market-street,  Dalton-in-Furuess 
Sanford,  Percy  Gerald,  F.I.C.,  Laboratory,  20,  Cullum-street,E.C. 
Saniter,  Ernest  Henry,  StraHbrd  Villa,  Moorgate,  Rotherham 
Sanyal,  Abhayacharan,  Prof.,  M.A.   (Calcutta),  Queen's  College, 

Benares,  N.W. P.,  India 
Sanyal,  Surendra  Prasad,  M.A.  (Calcutta),  The  Rajbuti,  Majhauli 

Raj  P.O.,  Gorakhpur  District,  U.P.,  India 
Sarbadhicary,  Satya-prasad,  1,  College-street,  Calcutta 
Sargeant,  Fred  Pilkington,  College  of  Pharmacy,  Clarendon-road, 

Leeds 
Saunders,  William,  Prof.,  Experimental  Farm,  Ottawa,  Canada 
Sayer,  Harold  Charles,  51,  Highfield-road,  Dartford 
Sayer.",  William  Charles,  63,  High-street,  Lewisham,  S.E. 
ScammoU,  Luthor  Robert,  c/o  Messrs.  F.  H.  Faulding  &  Co.,  54, 

King  William-street,  Adelaide,  S,  Australia 
Scarf,  Isaac  Sydney,  F.  l.C,  City  of  London  College,  White-street, 

Moorficlds,  E.G.  ;  and  75,  Oxford-road,  Cauoubury,  N. 
Scargill,  Lionel  Walter  Kennedy,  M.A.  (Oxon.),  10,  Castle-hill, 

Cambridge 
Schidrowitz,  Philip,  Ph.D.  (Berne),  67,  Chancery-lane,  W.C. 
llSehieffelin,    William   Jay,   Ph.B.    (Columbia),    840,    Southern- 
boulevard,  New  York,  U.S.A. 
Schlinger,  Charles,  B.Sc.  (Lond.),  Acadia  House,  273,  Camden- 

road,  N. 
Schnurmann,  Harry  Nestor-,  c/o  Messrs.  Fraser  and  Chalmers,  Ltd., 

Calle  San  Martin  195,  2,  Piso,  Buenos  Ay  res,  S.  America 
llSchofield,  James  Alexander,  A.R.S.M.,  F.I.C.,  The  University, 

Sydney,  N.S.W. 
Scholefield,   Alfred   Henry,    B.A.    and    B.Sc.    (Lond.),    57,    The 

Avenue,  Leigh,  Laucs. 
Scholefield,  Fred,  M.Sc.  (Vict.),  B.Sc.  (Lond.  and  Leeds),  A.LC, 

4,  Rutland-street,  Uuthank-road,  Norwich 
Scholes,  William,  Mount  Siou,  Radcliffe,  Lanes. 
Schryver,    Samuel    Barnett,    D.Sc.    (Loud.),     Ph.D.     (Leipzig), 

27,  Aruudel-gardons,    Netting  Hill,  W. 
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Date  of 
Election. 

1896 


1879 

1890 
1901 

1905 

1906 

1883 
1906 

1896 
1891 
1890 

1905 
1899 

1892 

1875 
1906 

1904 

1876 

1887 
1899 

1906 

1903 

1905 

1896 

1870 


UC.  1897-9 

Trans  ^    '^^^ 

\T.  1904- 


Proc. 


Trans. 

Trans. 
Trans. 


C.  1005- 


Trant. 


TnuM. 
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Scotland,  Peter  Bain,  c/o  The  Arizona  Copper  Co.,  Ltd.,  Metcalf 

Mines,  Clifton,  Arizona, U.S. A. 
llScott,    Alexander,    M.A.    and   Sc.D.    (Cantab.),   D.Sc.   (Edin.), 

F.R.S.,    F.I.C.,     Davy-Faraday    Research     Laboratory,     20, 

Albemarle-street,  W. :  and  13,  Neville-court,  Abbey-road,  N.W. 
Scott,  Ernest  George,  2,  Talbot-court,  Gracechurch -street,  E.G. 
Scott,    George    Charlton,  c/o  W.   Scott,    Esq.,    Eston    Grange, 

Grangetown,  S.  0.,  Yorks. 
Scott,  John  Irwin,  M.A.  (Oxon.),  Trent   College,   Long  Eaton, 

Derbyshire 
ScouUer,  Walter  Daly,  B.Sc.  (Vict.),  Chester  Corporation  Sewage 

Purification  Works,  Chester 
Scudder,  Frank,  F.LC,  44,  Mosley-street,  Manchester 
Seaber,  Willie  Macro,  B.Sc.  (Lend.),  A.LC,  Firdale,  Sheen -lane, 

East  Sheen,  S.W. 
Seabrooke,  Herbert  Cecil,  F.I.C.,  Black  Ash,  Grays,  Essex 
Searl,  Albert,  Montreux,  Victoria-road,  Sidcup,  S.O,,  Kent 
Seaton,  Edward  Cox,   M.D.  (Lond.),  M.R.C.S.  (Eng.),  F.R.C.P. 

(Lond.),  F.LC,  93,  St.  George's-square,  S.W. 
Seaton,  William  Dunham,  40,  Argyle-road,  Ilford,  Essex 
Seligman,   Richard,    Ph.D.   (Heidelberg),   A.C.G.I.,   33a,   High- 

street,  Kensington,  AV. 
Sell,    William   James,  M.A.,    Sc.D.,  (Cantab.),    F.R.S.,    F.LC, 

University  Chemical  Laboratory,  Pembroke-street,  Cambridge 
Sellon,  John  Scudamore,  78,  Hatton-gardou,  E.C. 
Sen,    Goial   Chandra,    M.A.    (Calcutta),  210,  Cornwallis-strect, 

Calcutta,  India 
Sen,     Jatindranath,     M.A.     (Calcutta),    Agricultural    Research 

Institute,  Pusa,  Bengal,  India 
llSenier,   Alfred,  Prof.,  M.D.    (Mich.),   Pli.D.    (Berlin),    F.LC, 

Queen's  College  ;  and  Gurthard,  Gahvay 
Senier,  Harold,  F.LC,  Hanley  House,  Ryde,  Isle  of  Wight 
Senior,  George,  B.A.  (Lond.),  109,  Brynland-avenuc,  Bishopston 

Bristol 
Senior,   John,    c/o    Messrs.    Hargroaves,     Bros,    and   Co.,    Ltd., 

Starch,  Blue  and  Blackload  Works,  Hull 
Scnter,  George,  Ph.D.  (Leipzig),  B.Sc.  (Loud.),  Chemical  Labor- 
atory, St.  Mary's  Hospital  Medical  School,  Paddiugton,  W. 
Settcrington,    Douglas     Temple,    45,    Regent-road,     Blackpool,! 

Lanes. 
Severn,  Walter  Dulrymple,  A.R.C.S.,  Public  Health  Laboratory, 

CajM)  Town,  S.  Africa 
Seward,    Henry,    c/o   MeH.srs.    J.    B.    Frotanan,    Sons,    and  Co.,j 

Wandlu  Colour  Works,  Wandsworth,  S.W. 
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Date  of 
Election. 

1907 


1874 


1395 

1904 

1880 

1874 
1885 
1895 

1895 

1887 
1905 

1899 
1904 

1876 

1897 

1907 

1899 
1906 

1905 

1874 

1899 

1901 

1901 

1901 


Trans. 

Trans. 

Proc. 
Trans. 

Trans, 
Trans. 


C.  1893-T 


Trans. 


Sewell,  William   Oeorge,   B.Sc.    (Loud.),    nournemouth   School, 

Bournemouth 
llSexton,      Alexander     Humboldt,     Prof.,      F.I.C.,      F.R.S.E., 

Glasgow  and  West  of  Scotland  Technical  College,  204,  George- 
street,  Glasgow 
Seyler,  Clarence  Arthur,   B.Sc.  (I^nd.),  F.I.C.,  The  Technical 

Institute,  Nelson-terrace,  Swansea 
Shacklady,  Thomas  George,  c/o  British  Turpentine  Corporation, 

Ltd.,  Hayes,  Middlesex 
Shadwell,  John  Emilius  Lancelot,  F.LC,  Charlecote,  Lansdown, 

Bath 
Sharman,  William,  186,  Mare-street,  Hackney,  N.  K. 
Sharp,  James,  Shirley  Manor,  Wyke,  near  Bradford 
Sharrott,  Thomas  Chilwell,  B.  A.  (Dub.),  A.R.C.S.,  F.I.C.,  Bovey 

Tracey  School,  Devon 
llShaw,   George  Elliott,  B.Sc.  (Lond.),  F.I.C.,  Assistant  Quinolo- 

gist,  Mungpoo,  Sonada,  P.O.,  D. H.  Railway,  Bengal,  India 
Sheard,  John  Tomlinson,  Birley  Carr,  Sheffield 
Shedden,  Frank,  B.Sc.  (Lond.),  F.I.C.,  17,  Raby-street,  Rawten- 

stall,  Manchester 
Shelbourn,  Edward  Thomas,  F.  I.C,  40, Craven-street,  Strand, W.C. 
Shelton,  Henry  Stanley,    B.Sc.  (Lond.),  Rushmere,  Lower-park- 
road,  Hastings 
llShenstone,    William  Ashwell,  F.R.S.,   F.I.C.,   46,  College-road, 

Clifton,  Bristol 
Shenton,  James  Porter,  37,   Torbay-road,  Chorltou-cum-Hardy, 

near  Manchester 
Shepheard,   Frederick  George,  B.Sc.  (Lond.),  A.R.C.S.,  A.LC, 

Northrepps,  Norwich 
Shepheard,  William  Frederick  John,  12,  Bridge-strcet-row,  Chester 
Shepherd,  Arthur  Burton,  B.Sc.  (Vict.),  F.l.C,  c/o  The   Briti.sh 

Oil  and  Cake  Mills,  Ltd.,  Copenhagen  Mill,  Liuiehouse,  E. 
Shepherd,    Charles   Stuart,    Rev.,    Worth    Matravers    Vicarage, 

Wareham,  Dorset 
llShepherd,  Harcourt  Henry  Benjamin,  F.LC,  Northcote,  Mount 

Pleasant -lane,  Upper  Clapton,  N.  E. 
Shepherd,  John  William,    B.Sc.  (Lond.),  5,   Cleveland-avenue, 

Merton  Park,  S.W. 
Sheppard,   Samuel  Edward,   D.Sc.   (Lond.),   100,  Bromley- road, 

Catford,  S.  E. 
Shepperson,  William,  The  Pryors,  East  Heath-road,  Hampstead, 

N.W. 
Sherwood,  Edward   Charles,   Rev.,  M.A.  (Oxon.),  St.  Laurence 

College,  Ramsgate 
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Trans. 
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llShields,     John,    D.Sc.     (Ediii.),     Ph.D.    (Strassburg),    F.I.C., 

4,  Stanley-garden.s,  Willesden  Green,  N.W. 
Shimomura,   Kotaro,   Prof.,   Osaka    Seimi  "Works  Co.,    Kawagi- 

shicho,  Nishiku,  Osaka,  Japan 
Shorthouse,  Herbert  Stephen,  47,  Pershore-road,  Birmingham 
Shrimpton,  John  Kirby,  22,  Fountain's-terrace, North-road,  Ripon 
Shrubsole,  Alfred,  18,  Forest-drive-west,  Leytonstone,  N.E. 
Shutt,   Frank   Thomas,    M.A.  (Toronto),   F.I.C.,  Experimental 

Farm,  Ottawa,  Canada 
Shnttlewood,  Willis  Brewin,  78,  Whitehall-park,  Hornsoy-lane, 

High  gate,  N. 
Shuttleworth,  Edward  Buckingham,  Prof.,  220,  Sherliorne-street, 

Toronto,  Canada 
Siau,  Raymo^jjd  Louis,  15,  Merridale-lane,  Wolverhampton 
Sibley,  Samnel   Edward,  Tottenham,  Warren-road,  Marrickvill.', 

Sydney,  N.S.W. 
Sibson,  Alfred,  23,  St.  Mary  Axe,  E.G. 

Sibson,  Alfred  Edward,  19,  Garlingford-road,  Hampstead,  N.W. 
Siddle,  George,  Middleton-one-row,  S.O.,  Co.  Durham 
llSidgwick,    Nevil    Vincent,    M.A.    (O.Kon.),    D.Sc,    (Tiibingen)',, 

Lincoln  College,  Oxford 
Silberrad,  Oswald,  Ph.D.(Wiirzburg),Buckhurst  Hill,  S.0.,Es8e:C 
Silvester,    Harry,  Hon.   B.Sc.  (Birm.),  F,LC.,   78,  Holy  Head- 
road,  Handsworth,  Birmingham 
Sime,  Allan,  Box  19,  Port  Limon,  Costa  Rica,  S.  America 
Simmonds,    Charles,    B.Sc.    (Lond.),    Airdrie,    61,    Cottenham- 

park-road,  Cottenham-park,  Wimbledon,  S.W. 
Simmonds,  Henry,  Engineer's  Oflice,  Gas  Works;  and  Elton  View 

House,  Bury,  Lanes. 
llSimmons,   Leonard  Owen,  2,  Electric-mansions,  Electric-avenue, 

Brixton,  S.W. 
Simmons,    William    Herbert,    B.Sc.    (Lond.),    Oakleigh,  Stoke 

Newingtoii  Common,  N. 
Simons,  Albert  Joseph,  c/o  M.  Simons, Esq.,  31, Little  Britain,  E.C. 
Simonsen,  John  Lionel,  M.Sc.  (Mane),   152,   Barlow-moor-road,. 

West  Didsbury,  Manchester 
Simpson,  Aitkon  Miggct,  364,  Stanstead-road,  Catford,  S.E. 
SiuipHon,  Duncan  Ivan  llennard,  P.O.  Box  4226,  Johannesburg, 

S.  Africa 
Simpson,    Edward   Sydney,    B,E.     (Sydney),   Qoological   Survey 

laboratory,  Musenm>stroot,  Perth,  Western  Australia 
llSimpson,   William  Selby,  F.I.C.,  17,  Lake  Side-road,  Palmer's 

Green,  N. 
Hin.lall,  MuXh-iI  Walt.r,  201,  Wellmeadow-road,  Catford,  S,E. 
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Date  of 

Election 

1889 

1902 

1896 

1902 

1888 


I 


1899 

1892 
1879 

1880 

1903 

1878 

1895 

1875 

1898 

1883 
1890 

1901 

1888 
1898 

1906 
1903 

1904 

1894 
1884 
1900 
1906 
1903 
1906 
1874 
1896 


Proc. 


Trans. 
Trans. 

Trans.  _ 
Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


Singer,  Ignatius,  3,  Park  field-road,  Manninghani,  Bradford 
Sinnatt,  Frank  Sturdy,  Glenside,  Church-lane,  Moston,  Manchester 
llSircar,  Ainrita  Lai,  51,  Sankaritola,  Calcutta,  India 
Skertchly,  William  Pearson,  F.I.C.,  11,  Billiter-square,  E.G. 
Skinner,  Sidney,   M.A.  (Cantab.),  South  Western  Polytechnic, 

Manresa-road,  Chelsea,  S.W. 
Skirrow,    Frederick    William,    M.Sc.    (Vict.),    Ph.D.    (Leipzig), 

17,  Curzon-avenue,  Victoria-park,  Manchester 
Skurray,  Thomas,  United  Breweries,  Abingdon,  Berks. 
Slater,  Charles,  M.A.  and  M.B.  (Cantab.),  M.R.C.S.  (Eng.),  81, 

St.  Ermin's-mansions,  Westminster,  S.W, 
llSlater,    Harold  Humboldt,  F.I.C.,  St.  Lawrence,   Borstal-road, 

Rochester,  Kent 
Slator,  Arthur,  Ph.D.  (Leipzig),  M.Sc.  (Biim.),  B.Sc.  (Lond.), 

F.I.C,  The  Priory.  Burton-on-Trent 
llSlatter,  George  William,  A.R.C.S.I.,  F.I.C,  241,Carlton.terrace, 

Nab  Wood,  Sliipley,  Yorks. 
Slocum,  Frank  Leroy,  401,  South  Lindeu-aveuue,  E.R,  Pittsburg, 

Pa.,  U.S.A. 
llSmetham,  Alfred,  F.I.C, Analytical  Laboratory,  Cereal  Chambers, 

16,  Brunswick-street,  Liverpool 
Smiles,  Samuel,  D.Sc.  (Lond.),  University  College,  Gower-street, 

W.C. 
Smith,  Adolphe,  12,  Crookham-road,  Fulham,  S.W. 
llSmith,  Alexander,  Prof.,  Ph.D.  (Munich),    B.Sc.   (Edin.),  Uni- 

versity  of  Chicago,  Chicago,  111.,  U.S.A. 
Smith,  Andrew  Biggam,  c/o  M.  Armstrong,  Esq.,  P.O.  Box  90, 

Queenstown,  Cape  Colony,  S.  Africa 
Smith,  Angus,  F.I.C,  10,  Ard  go  wan-street,  W.,  Greenock,  N.B. 
Smith,  Benjamin  Jordan,  25,   Charch   Fouard,  Clioubrah,  Cairo, 

Egypt  ;  and  58,  King's-road,  Reading 
Smith,  Charles,  Knowslcy-road,  Smithills,  Bolton 
Smith,  Charles  Jo.seph,  Suunydale,  Walton  New-road,  Stockton 

Heath,  near  Warrington 
Smith,    Clarence,    D.Sc.    (Lond.),   Aldersyde,    Harpenden-road, 

Wanstead  Park,  E. 
Smith,  Claude,  F.I.C,  Barngarth,  Cartmel,  Carnforth 
llSmith,  Edgar  Francis,  Trelawny,21,  Fairfax-road,  Bedford  Park,W. 
Smith,  Edward  Shrapnell,  4,  Raymond-buildings,  Gray's  Inn,  W.C. 
Smith,  Frank,  B.Sc.  (Vict.),  407,  Church-road,  Smithillc,  Bolton 
Smith,   Frank  Guruey,   11,  Albert-road,  Ramsgate 
Smith,  Fred,  Cliff  House,  Bruntcliffe,  Leeds 
Smith,  George,  Nobel's  Explosives  Co.,  Polmont  Station,  N.B. 
Smith,  George  Egertou  Scott-,  F.I.C,  67,  Surrey-street,  SheflBeld 
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1892  1 


1904 
1901 
1896 

1904 

1878 
1900 
1890 

1901 
1903 

1879 

1902 
1901 
1902 

1897 
1891 

1907 
1888 
1907 

1866 
1876 

1908 
1883 
1878 
1902 
1887 
1899 


Trans. 


Trans. 


Trans. 


Trans. 


Trana. 
TniM. 


C.  189fl. 
1000. 
V.P. 
180&- 
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llSmith,    George    Percy    Darnell-,    B.Sc.    (Loud.),   F.I.C.,    The 

Merchant  Venturers'  Technical  College,  Castle-greeu  Branch, 

Bristol 
Smith,  Gerald  Oscar  Morgan-,  Watton-road,  Swaffham,  Norfolk 
Smith,  Henry  Ewing,  22,  City-road,  E.G. 
Smith,  .Henry    George,    The    Technological    Museum,    Sydney, 

N.S.W. 
Smith,    Henry     Heron,     F.I.C.,    76,    Plumstead-commou-road, 

Plumstead,  Kent 
Smith,  Henry  Russell,  F.I.C.,  1,  Aubert-park,  Highbury,  N. 
llSmith,  Herbert  Procter,  Shottou-lane,  Shptton,  Flints. 
Smith,   Harry  Wood,    B.Sc.  (Vict.),  c/o  Messrs.  John  Batt  and 

Co.,  Ltd.,  39,  Old  Broad-street,  E.G. 
Smith,  James,  80,  Ampthill-road,  Aigburth,  Liverpool 
Smith,  James  Cruickshank,  B.Sc,  Holmdene,  Colebrook-avenuo, 

"West  Ealing,  W, 
Smith,  John  William,  7,   Brookfield-street,  Roslindale,  Boston, 

Mass.,  U.S.A. 
Smith,  Leonard,  Hillside,  Park -hill-road,  Croydon 
Smith,  Norman,  U.Sc.  (Vict.),  The  University,  Manchester 
Smith,  Robert  Ely  Blake,  B.Sc.  (Lond.),  A.LC,  31,  St.  John's- 

road.  Putney,  S.AV. 
Smith,  Robert  Francis  Wood,  90,  Lower  Thames-street,  E.G. 
Smith,  Robert  Greig-,  D. Sc. ( Edin. ),  M. Sc.  ( Dun. ), Linnean  Society's 

House,  Elizabeth  Bay,  Sydney,  N.S.W. 
Smith,  Robert  Low,  56,  Genesta-road,  Plumstead,  S.E. 
Smith,  Samuel,  Hillsboro',  Goddard-aveuue,  Old  Swindon 
llSmith,  Sydney  William,  H.Sc.   (Lond.),   A.R.S.M.,   76,   Norroy- 

road,  Putney,  S.W. 
Smith,  Wat-son,  F.LC.,34,Upi)er-park-road,Haver8tock  Hill,N.  W 
IJSmith,   William  Alexander,  M.A.  and  M.B.  (Oxon.),  M.R.C.S. 

(Kng. ),  Newport,  S.O.,  Es.sox 
Smith, William Veysoy.B.A.  (Oxon.),29,  Newmarket-road, Norwich 

llSmithells,   Arthur,    Prof.,    B.Sc.   (Lond.),    F.R.S.,   F.LC,  The 

University,  Leeds 
llSmyth,  John,  M.A.  (Dub.),  M.Inst.C.E.,  Milltown,  Banbridgo, 

Ireland 
Smytho,    John    Scabury,     B.Sc.     (Vict.),     Ph.D.    (Wiirzburg), 

Rantallard,  Lunco-lane,  Wavortroe,  Livor|)ool 
BSnniK!,   Henry  Lloyd,   Prof.,  D.Sc.  (Lond.),   Pli.D.    (Gottiiigen), 

F.LC,  Balholin,  I>athomroad,  Southport 
Soddy,   Frederick,    M.A.    (Oxon.),   Chemical    Dopartnient,    The 

University,  Glasgow 
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1887 

1891 

1906 


1874 
1893 
1875 
1897 

1897 

1902 

1883 
1892 
1905 

1883 
1906 

1886 
1887 

1894 

1904 

1859 
1863 
1885 

1906 

1882 
1892 

1877 
1899 
1879 
1904 


Trans. 


I'lOC. 


Trans. 


Trans. 


Trans. 


Trans. 


Sohn,  Charles  Einile,  F.I.C.,  2,  Harpur-street,  Bedford-row,  W.C. 
Solomon,   Frank  Oakley,   Dauutsey's  Agricultural  School,  West 

Lavington,  Devizes,  Wilts. 
Sommerville,  David,  B.A.  (R.U.I.),  M.D.,  B.Ch.,  and  D.P.H. 

(Cantab.),M.R.  C.  P.  (Lond.), 31,  Manor  House, Marylebone-road, 

N.W. 
Soustadt,  Edward,  Church  Field,  Cheshunt,  Herts. 
Sorrell,  Henry  Thomas,  The  Eagle  Brewery,  Wellclose-square,  E. 
Southall,  Alfred,  Garriek  House,  Richmond  Hill,  Edgbastou 
Southerden,  Frank,  B.Sc.  (Loud.),  F.I.C.,  Royal  Albert  Memorial 

College,  Exeter 
Southern,   Thomas,   jun. ,    Wheat    Hill   Chemical   Works,    near 

Broughton  Bridge,  Manchester 
Southworth,  William,    Agricultural  and  Horticultural   College, 

Uckfield,  Sussex 
Soward,  Alfred  Walter,  28,  Therapia-road,  Honor  Oak,  S.E. 
Spackman,  Charles,  Rosehaugh,  Clitheroe,  Lanes. 
Speight,  William  Ewart,  Corporation  Sewage  Works,  Deightou, 

Huddersiield 
llSpcncer,  Ernest  Samuel,  Arborfield,  Wimbledon  Park,  S.W. 
Spencer,  James  Frederick,  D.Sc.  (L'pool),  B.Sc.   (Vict.),  Ph.D. 

(Broslau),  Bedford  College  for  Women,  Baker-street,  W. 
Spencer,  Richard,  242,  Dalton-road,  Barrow-in-Furness 
llSpeneer,  Walter  Shelley,  Lyndene,  Darley-grove,  Farnworth,  near 

Bolton 
Spenzer,  John  George,   Prof.,   M.D.,   Ph.D.   (Strassburg),    Ohio 

Wesleyan  University,  1825,  East  93rd  street,  N.E.,  Cleveland, 

Ohio,  U.S.A. 
Spielmann,  Percy  Edwiu,   B.Sc.   (Lond.),   A.R.C.S.,  A.LC,  21, 

Cadogan -gardens,  S.W. 
llSpiller,  John,  F.LC,  2,  St.  Mary's-road,  Canonbury,  N. 
llSpiller,  William,  F.LC,  2,  Lindfield-gardens,  Hampstead,  N.W. 
llSpottiswoode,    William    Hugh,    Balliol    College,    Oxford  ;    and 

6,  Middle  New-street,  E.C. 
Sproxton,  Foster,    B.Sc.  (Lend.),  Brautham  Works,  near   Man- 

ningtree,  Essex 
llSqnire,  Peter  Wyatt,  413,  Oxford-street,  W. 
Squires,  Alfred  James,    Grccnbank,  Coroner's-lane,   Farnworth, 

Widnes,  Lanes. 
Stacey,  Henry  George,  300,  High  Holborn,  W.C. 
Stainer,  John  Ward,  103,  Cheriton-road,  Folkestone 
llStallard,  George,  M.  A.  (Oxon.),  Horton-crescent,  Rugby 
Stanger,  Reginald  Harry  Hursthouse,  Chemical  Laboratory  and 
Testing  Works,  2,  Broadway,  Westminster,  S.W. 
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1902 


1901 

1887 
1895 

1902 

1899 


1900 

1870 
1870 
190G 
1902 
1896 
1882 

1897 

1885 
1890 

1900 

1905 
1898 

1901 
1892 
1884 
1906 

1896 

1880 
1897 
1895 

1908 
1891 
1888 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


TntM. 
Tnns. 
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Stanger,     William    Charles     South,     Ambleside,    Corder  -  road, 

Ipswich 
Stanley,   Harry,  B.Sc.  (Lond.),  A.I.C.,  The  Merchant  Venturers' 

Technical  College,  Bristol 
llStansell,  Lionel  William,  F.I.C.,  7,  Albion-place,  Maidstone,  Kent 
llStansfield,  Alfred,  D. Sc.  (Lond.),  McGill  University,  Montreal, 

Canada 
Stansfield,    Edgar,    M.Sc.    (Vict.),    Macdonald   Chemistry   and 

Mining  Building,  McGill  University,  Montreal,  Canada 
Stansfield,  Samuel,  B.Sc.  (Vict.),  2,  Park-road,  Batley,  Yorks. 
Stapleton, Henry  Ernest,  Prof.jB.A.  and  B.Sc.(0.xon.),  Presidency 

College,  Calcutta,  India 
Starey,  Arthur  John,  39,  Woodland-gardens,  Highgale,  N. 
llStark,  James  Fleming,  Rosedale,  Bromborough,  Cheshire 
Starling,  William  Robert  Rigg,  23,  Magdalen-road,  Norwich 
Stead,  Francis  Bernard,  Clifton  College,  Bristol 
Stead,  John  Christopher,  1,  Finsbury-circus,  E.C. 
Stead,  John  Edward,  F.R.S.,  F.LC,  11,  Queen's-terrace,  Middles- 
brough 
Steel,  Frederick  William,  c/o  Messrs.   Cuming  Smith  and  Co., 

Yarraville,  Melbourne,  Australia 
Steel,  Robert  Elliot,  County  School,  Northampton 
Steel,  Thomas,  c/o  Colonial  Sugar  Refining  Co.,  O'Connell-street, 

Sydney,  N.S.W. 
Steele,    Bertram    Dillon,    D.Sc.    (Melbourne),   The    University, 

Melbourne,  Australia 
Steger,  James,  B.Sc.  (Lond.),  Ill,  Chestcrfield-road,  Bristol 
Steinhart,  O-scar  Julian,  Ph.D.  (Erlangen),  c/o  Messrs.  Steinhart, 

Vogel  and  Cloud,  Highfield  Works,   Fcltham,  S.O.,  Middlesex 
Stell,  Samuel  Fonton,  25,  Henry-street,  Keighley 
llStenhouse,  James,    View-park-gardens,    Bonnyrigg,  Midlothian 
Stcnhouse,  Thomas,  F.I.C,  Townhead,  Rochdale 
Stennitt,    Sydney    Dockerny,    M.Sc.    (Vict.),   Holcroft,  Edgeley- 

road,  Wliitchurch,  Salop. 
Stephens,  Frank  Robert,  c/o  Messrs.  Idris,  Pratt-street,  Camden 

Town,  N.W. 
llStcphens,  Henry  Charles,  Choldcrton,  Salisbury 
Stephens,  Michael  Edmund,  57,  Aldersgatc-.itrcot,  E.C. 
Stephenson,    Herbert    Frederick,  A.R.C.S.,    Fairhavcn,    Lucien- 

road,  Tooting  Common,  S.W. 
Stcjdienson,  Robert,  jnn.,  M.A.  (Cantab.),  Burwell,  Cambridge 
Stephen.son,  Thomas,  137,  fleorgo-strcet,  Edinburgh 
Stern,   Arthur   Landauer,    D.Sc.    (Lond.),    F.I.C,   Southbank, 
Stapnnhill,  Burton-on-Tront 
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1896  i 


1903    Trans. 
1905 
1905  I 
1897  '  Trans. 


Trans. 


1879 

1903    Trans. 


Trans. 
Proc, 


C.  1872-5 

86-8.91-7 

V.I>, 

]  000-03 


Steuart,  Douglas  Stuart  Spcns,  B.Sc.  (Vict.),  The  Royal  Societies' 

Clnb,  St.  Jauies'h-street,  S.W. 
Steven,  Alec  Bowring,  B.Sc.  (Lonil.),  Tlio  University,  Leeds 
Stevens,  Edmund  Henry,  Haw  House,  Rotlibury,  Northumberland 
Stevens,  Harold  Blythen,  225,  Oxford-street,  W. 
Stevens,    Henry    Potter,     M.A.    (0.xon.),    Ph.D.    (Heidelberg), 

F.l.C,  15,  Borough,  London  Bridge,  S.E. 
Stevens,  Montague  White,  A.R.C.S.,  A.LC,  H.M.  Patent  Office, 

25,  Southampton-buildings,  W.C. 
Stevenson,  Arnold,  B. A.  (Cantab.),  4,  Porchester-gnrdens,  W. 
Stevenson,  Henry  Edward,  155,  Coventry-road,  Hford,  Essex 
Stevenson,  Henry  Ernest,  Avondale,  Ditton  Hill,  Surrey 

Stevenson,  Sir  Thomas,  M.D.  and  F.R.C.P.  (Lond.),  M.R.C.S. 
(Eng.),  F.l.C,  Guy's  Hospital,  S.E. 

Stevenson,  William,  95a,  Southwark-street,  S.  F. 

Stewart,    Alfred   Walter,    D.Sc.    (Gla.s.),    53,   Shaftesburj-road, 

Ravenscourt  Park,  W.  ;  and  18,  Annfield-terrace,  Partickhill, 

Glasgow 
Stewart,     Hector,     Gulf     Creek    Copper     Mine,     via    Barraba, 

N.S.W. 
II Stewart,  Walter,  3,  Queensferry-gardens,  Edinburgh 
Stock,  William  Frederick  Keating,  F.  LC,  5,  Dixon-terrace,  Dar- 
lington 
II Stocks,  Frederic,  Sncad's  Green  House,  Elmley  Lovett,  Droitwich, 

Worcs. 
Stocks,   Herbert    Birtwhistle,    F.l.C,    12,   Victoria-road,    West 

Kirby,  Cheshire 
Stoddart,  Frederick  Wallis,  F. LC,  Grafton  Lodge,  Sneyd-park, 

Bristol 
JlStokes,   Alfred  Walter,  F.LC,  Town   Hall,   Paddington  Green, 

W. 
II Stone,  Edward  Daniel,  Ackersley,  Cheadle  Hulme,  near  Stock- 
port, Cheshire 
Stone,  George,  Esk  Brewery,  Launceston,  Tasmania 
IjStone,  John  Frederic  Matthias  Harris,  M.A.  (Cantab.),  Barrister- 

at-Law,  3,  Dr.  Johnson's-buildings,  Temple,  E.C 
ilStone,  William,  M.A.  (Cantab.), Oxford  and  Cambridge,  Garrick, 

Bath,    Union    and    Reform    Clubs  ;    and    63,   Curzon-street, 

Mayfair,  W. 
Storey,    Francis    Wylie,    B.Sc.    (Lond.),    Government    School, 

Bethlehem,  Orange  River  Colony,  S.  Africa 
Storr,  Bertram  Vincent,  B.Sc.  (Vict.),  147,  Coventry-road,  Hford, 

Essex 
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1887 


1904 
1906 

1900 
1904 

1885 

1897 
1907 

1890 

1878 

1897 

1907 
1904 
1887 

1860 
1886 

1902 

1876 

1906 

1894 
1891 


1880 
1874 

1800 


1881 


Trans. 

Trans. 
Trans. 
Trans. 

Trans. 
Trans. 


Trans. 
TrniiM. 

Trana. 
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llStranginan,  James  Pirn,  Clydesdale-mansions,  9,  Clydesdale -road, 
Netting  Hill,  W. 

StreaLfeild,  Frederick  Henry, 9,  Crescent-road,  South  Tottenham, N. 

Streimer,  Emanuel  George,  Park  House,  Margery-park- road, 
Forest  Gate,  E. 

Strong,  Archie  Hugh,  63,  Herne-hill-road,  Camberwell,  S.E. 
ilStruthors,  Robert  de  Jersey  Fleming-,  M.A.  and  B.Sc.  (Oxoii.), 

Exeter  College,  Oxford 
llStuart,  Charles  Maddook,  M.A.  (Cantab.),  F.I.C.,  St.   Duiistan's 
College,  Catford,  S.E. 

Stubbs,  George,  Arnside,  Hertford-road,  East  Finchley,  N. 

Sturrock,    George    CoUeymore,     Capt.     R.A.,     Indian    Cordite 

Factory,  Aruvankad,  Nilgiris,  India 
llSudborough,  John  Joseph,  Prof.,   D.Sc.  (Loud.),  Ph.D.  (Heidel- 
berg), F.I.C.,  University  College  of  Wales,  Aberystwyth 
llSuguira,  Shigetake,  c/o  Tokyo  Chemical  Society,  Science  ColK-gc, 
Imperial  University,  Tokyo,  Japan 

Sumner,  Leonard,  B.Sc.  (Vict.),  Butt  Hill,  Prestwich,  near  Miiu- 
chester 

Sutcliffe,  Samuel  Mortimer,  4,  Clive-place,  Bradford 

SutclifTe,  Thomas,  1,  Swires-road,  Boulevard,  Halifax,  Yorks. 
llSutherland,  David  Alexander,  F.I.C.,  26,  Victoria-street,  West- 
minster, S.W. 

Sutton,  Francis,  F.I.C.,  Laboratory,  Bank  Plain,  Norwich 
llSutton,  Francis  Napier,  F.I.C.,  6,  Grosvenor-gardens,    Cricklc- 
wood,  N.W. 

Swain,  James,  17,  Winsham-street,  West-side,  Clapham  Com- 
mon, S.W. 

Swan,  Sir  Josepli  Wilson,  Hon.  M.A.  and  Hon.  D.Sc,  (Dun.), 
F.R.S.,  F.I.C.,  58,  Holland-park,  W. 

Swann,  Robert  Reed,  B.Sc.  (Dun.),  Tlio  Lookout,  Scaton 
Delaval,  Northumberland 

II Swinburne,  James,  F.R.S.,  82,  Victoria-street,  S.W. 

Sykes,  Matthew  Carrington,  M.D.  (Dun.),  F.R.C.S.  (Edin.), 
M.R.C.S.  (Eng.),  L.R.C.P.  andD.P.H.  (Lond.),  Sykoshurst, 
Barnsley,  Yorks. 

Symons,  Brenton,  Burwood,  Warminstor-road,  South  Norwood, S.  E. 
llSymon.s,    William    Henry,    M.D.    (Ihussels),    D.P.H.    (Oxon.), 
M.R.C.S.  (Eng.),  F.I.C.,  Health  Otlico,  Guildhall,  Bath 

Szarvasy, Churloa  Emoriiiuc, Ph. D.  ( Buda  Poatli),  Muogyetem  VIII, 
Budapest,  Hungary 

HTukamntHU,  Toyokichi,  I'rol.,  Kn^jiiiccwing  College,  Imperial  Uni- 
versity, Tokyo,  Jopan 
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Date  of 
Elect  ion. 

1887  Trans. 

1906 

1901 


1894 
1901 

1890 
1881 

1884 
1890 

1867 

1882 
1894 
1880 

1891 
1888 
1905 
1874 

1901 

1878 

1907 

1879 
1906 
1906 

1901 
1907 

1894 
1881 
1893 

1895 


Trans, 


Trans. 


IIITakamine,  Jokichi,  521,  West  I79th-street,  New  York,  U.S.A. 
'  Talbot,   George  Stanley,  c/o  Pacific   Phosphates   Co.,  68    Pilt- 
1       street,  Sydney,  N.S.W. 

Tankard,      Arnold     Rowsby,    82    Llanthewy    Road,    Newport, 
j       Hon. 
i  Tanner,  Alfred  Edward,  Westminster  Hospital,  S.W. 

Tatani,  George  William  Gerald,  Cragleigh,  Washwood-heath-road, 
j       Birmingham 
Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 
Tate,   George,    Ph.D.  (Wurzburg),    F.I.C.,   Windsor   Huildings, 

George-street,  Liverpool 
liTate,  Walter,  Woodlands,  Twerton-on-Avon,  Bath 
Tate,   William,   Prof.,   Civil  Engineering  College,   Sibpur,  near 

Calcutta,  India 
Tatlock,  Robert  Rattray,  F.LC,  11,  Bellshaugh-road,  Kelvinsido 

West,  Glasgow 
Taylor,  Gotfred  Midgley,  Caxton  House,  Westminster,  S.W. 
Taylor,  Herbert  John,  52,  Alexandra-crescent,  Dewsbury 
IITaylor,    James,  B.Sc.   (Mane),    A.R.S.M.,    Adderton,   Dundas, 

N.S.W. 
Taylor,  John,  15,  Lucius-street,  Torquay 
Taylor,  John  George,  3,  Outram -street,  Stockton-on-Tees 
Taylor,  John  William,  University  College,  Reading 
IITaylor,    Robert    Llewellyn,    F.LC,    4,    St.    Werburgh's-road, 

Chorl ton-eum - i  1  ardy ,  Manchester 
Taylor,  William  Henry,  B.Sc.  (Lond.),  F.LC,  20,  Balcaskie-road, 

Eltham  Park,  Kent 
IITcherniac,  Joseph,  Ph.D.  (Ziirich),  c/o  South  Metropolitan  Gas 

Co.,  709.  Old  Kent-road,  S.E. 

Tebb,  William  Scott,  M.A.,  M.D.  and  D. P. H. (Cantab.),  M.R.CS. 

(Eng.),L.R.C.P.(Lond.),L.S.A.,F.LC.,l,Finsbury-circus,E.C. 

II Teed .  Frank  Litherland,  D. Sc.  ( Lond. ),  F.  L  C , 9,  Mincing-lane,  E.  C 

Telling,  HaiTy  George,  Cooksbridgo  Brewery,  Cooksbridge,  Sussex 

Tempany,  Harold  Augustine,  B.Sc.  (Lond.),  F.LC,  St.  Johns, 

Antigua,  British  West  Indies 
Terapleman,  William  Henry,  67,  Park-street,  Spring  Bank,  Hull 
Templeton,  William  San dilands,' Prof.,  M.A.  and  B.Sc.   (Glas.), 

Medical  and  Technical  College,  Colombo,  Ceylon 
llTerry,  Edwin,  374,  Brixton-road,  S.W. 
Tervet,  Robert,  54,  Penshur.st-road,  South  Hackney,  E. 
Thackrah,  James  Robert,  M.A.  (Oxon.),   Ph.D.   (Leipzig),  Tech- 
nical Schools,  Tavistock-road,  Plymouth 
Theodosius,  Alfred  Fletcher,  M  A.   (Oxon. ),  University  College, 
Oxford 
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1904 

1899 


1901 

1871 
1905 


1874 
1875 

1907 

1877 
1904 

1886 

1894 

1893 

1893 

1897 
1904 

1886 

1903 

1872 

1899 
1872 

1896 
1906 
1882 

1906 

1906 


Trans. 
Trans. 

Trans. 


Trans. 


Tmn*. 


C.  1880-3, 

1904-0(1 
8.  1883-98 

V.P. 
1898-1901 
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Thibault,  PanlJohn,  Howell,  N.S.W. 

Thiersch,    Harry   Alexander,    c/o    British   Resin   Works,    Ltd. 

Belvedere,  S.O.,  Kent 
Thomas,  Albert  Edward,    B.Sc.   (Lond.),  F.I.C.,  Boys' Middl 

School,  Castle-street,  Tiverton,  Devon 
II Thomas,  Charles,  J. P.,  Stoke  Bishop,  near  Bristol 
Thomas,  George  Dovenish,  B.Sc.  (Lond.),  18,  Randolph-gardens 

Dover 
Thomas,  Harry  Edgecumbe,  Rockleaze  Point,  Clifton,  Bristol 
IIThomas,  Joseph  William,   F.LC,  Ovcrdale,  6,   Kingswood-road 

Shortlands,  Kent 
Thomas,  Richard  Noel  Garrod,  B.A.  (Oxon.),  25,   Clytha-park 

Newport,  Mon. 
II Thompson,  Beeby,  67,  Victoria-road,  Northampton 
Thompson,   Charles    Herbert,    Harrington    House,    Amblecote 

Stourbridge 
IIThompson,  Claude  Metford,  Prof.,  M.A.  (Cantab.),  D.Sc.  (Lond.) 

University  College  ;  and  38,  Park-place,  Cardiff 
Thompson,    Edward    Gumming,     32,    Ulundi-road,    Westcomb 

Park,  S.E. 
Tliompson,  Frank  Ernest,  A.R.C.S.,  A.I.C.,  51,  Lichfield-road 

Walsall 
Thompson,    George     Koos,    The    Laboratory,    69,    Dock-street 

Newport,  Mon. 
Thompson,  Harry,  Chemical  Laboratory,  5,  Bishop-lane,  Hull 
Thomi.son,  Hubert,  B.Sc.  (Vict.),   Agricultural  College,  Holme 

Chapel,  Cheshire 
Thompson,  William  Phillips,    95,   Shrewsbury-road,   Claughton 

Birkenhead 
Thomson,  George  Malcolm,  Newington,  Dancdin,  New  Zealand 

II Thomson,  John  Millar,  Prof.,  Hon.  LL.D.  (Glas.),  F.R.S.,  F.I.C. 
(        King's  College,  Strand, W.C.  ;  and  9,  Campden  Hill-gardens,  W 

Thomson,  Robert  Tatlock,  F.LC,  156,  Bath-streot,  Glasgow 
Thomson,     William,    F.I.C,    Royal     Institution     Laboratory, 

Manchester 
Tiiomson,  William  Thomas,  Oxford-villas,  Waltham  AVtboy 
Thorno,  Emanuel  Isaac,  13,  Cant  well-road,  Plumstead,  S.E. 
Thome,  Leonard  Temple,  Ph.D.  (Wiirzburg),  F.I.C,  2,  Denbigh 

gardens,  Richmond,  Surrey 
Thr)rnton,  Percy  Charles,  Council  School,  Arnot-stroct,  Walton, 

Liverpool 
Thorp,  Arthur  William,  210,  Sliurborne-road,  Yeovil 
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Trans. 


Trans, 


Trans. 


Trans. 


Tiaus. 
Trans. 
Trans. 

Trans. 
Trans. 


C. 1879-83 

V.P.  1884-7 

T.  1889-99 

P.  1899- 

1901 


1878-81 
V.P.  85.8, 
91-4,  96-9 
T.  1899- 

03 
P.  1903-05 


Thorp,  Walter,    B.Sc.   (Lond.),    F.I.C.,   Analytical   Laboratory, 

Limerick 
Thorpe,  Jocelyn  Field,  Ph.D.  (Heidelberg),  M.Sc.  (Mane),  The 

University,  Manchester 
tllThorpe,    Thomas    Edward,    Prof.,  C.B.,    D.Sc.   (Vict.),    Sc.D. 

(Dub.),  Ph.D.  (Heidelberg),  LL.D.  (Glas.),  F.R.S.,  Government 

Laboratory,  Clement's  Inn-passage,  W.C. 
Threlfall,  Richard,  Prof.,  M.A.  (Cantab.),  F.R.S., Assoc. M.Inst. C.E., 

30,  George-road,  Edgbaston,  Birmingham 
Thwaite,    Benjamin    Howarth,    29,    Great    George-street,    West- 
minster, S.  W. 
llTicklo,  Thomas,  B.Sc.  (Lond.),  F.I.C.,  83,' Queen-street,  Exeter 
Tidy,  Henry  Letheby,  B.A.   (Oxon.),  38,  Clarence-gate-gardens, 

Regent's  Park,  N.W. 
Tighe,    Arthur,    Umberleigh,    Ciierry-road,     Turramurra,    near 

Sydney,  N.S.W. 
Tilburn,  Charles,  c/o  The  Australian  Explosives  and  Chemical 

Co.,  Ltd.,  Deer  Park,  Victoria,  Australia 
IITilden,  William   Augustus,   Prof.,    D.Sc.    (Lond.),    Hon.    Sc.D. 

(Dub.),   Hon.   D.Sc.  (Vict.),  F.R.S.,  F.LC,  Royal  College  of 

Science,  South  Kensington,  S.  W.  ;  and  The  Oaks,  Northwood, 

S.O.,  Middlesex 
Tilley,  James  Walter,  95a,  Southwark-street,  S.E. 
Tillott,  John  Booty,  55,  Wood-street,  Westminster,  S.W. 
Tindall,  Arthur  Lea  Butler,  M.A.  (Cantab.),  Dagnall,  Bakewell 
Tingle,  Alfred,  B.Sc.  (Lond.),  Ph. D.  (Penn.),  Chinanfu,  Shantung, 

China 
IITingle,  John  Bishop,  Prof.,  Ph.D.  (Munich),  McMaster  University, 

Toronto,  Canada 
Tinkler,    Charles     Kenneth,     B.Sc.    (Wales),    The    University, 

Edmund-street,  Birmingham 
Tisdale,    Charles    William  Walker,    The    Dairy,   Northallerton, 

Yorks. 
Titherley,    Arthur  Walsh,    D.Sc.    (Vict,    and    L'pool.),     Ph.D. 

(Heidelberg),  Southcot,  Manor-hill,  Upton,  near  Birkenhead 
Toch,  Maximilian,  261,   West  71st-street,    New   York,   U.S.A. 
Tocher,  James  Fowler,  F.I.C,  1,  Chapel-street,  Peterhead 
Tolson,  Stanley,  248,  Kingsbury-road,  Birmingham 
IITompson,  Frederick  William,  Chemical  Department,   King's  Col- 
lege, Strand,  W.C. 
JlToms,  Frederick  Woodland,  F.I.C,  Official  Analyst,  Jersey 
Tong,  Walter,  Holmdene,  Pole-lane,  Failsfworth,  Manchester 

t  LougsUiTHeUaUlBt,  18S1. 
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1904 


1906 
1907 

1893 
1903 

1901 

1887 


1900 
1892 


1906 

1895 
1888 
1881 

1902 

1897 

1905 
1905 

1898 

1889 

1896 

1892 
1902 

1897 
1906 

1908 
1880 


Trans. 


Trans. 
Trans. 


Traiw. 
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Tonkin,  Arnold  Bertram,  Goverament  Laboratory,  Durban,  Natal. 

S.  Africa 
Tonkin,  Ronald  William,  37,  Oak-liill-road,  Putney,  S.W. 
Tonner,  "William  Griffiths,  B.Sc.  (Wales),  Spartan  "Villa,  Queen 

Elizabeth-road,  Kingston-on-Thames 
II  Towers,  John  William,  "Victoria-road,  Widnes 
Toyne,    Francis   Digby,    B.A.    (Cantab.),    270,  Spotland-bridge, 

Rochdale,  Lanes. 
Tozer,  Herbert  Ackerman,   B.A.   (Lond.),  Jesmond,  Edith-road, 

Selhurst,  S.E. 
IITraphagen,    Frank    W.,    Prof.,    Ph.D.    (New  York),    Colorado 

School  of  Mines,  Golden,  Colorado,  U.S.A. 
Traquair,  John,  Glenfield  Starch  Works,  Paisley,  N.B. 
Travcrs,  Morris  William,  Prof.,  D.Sc.   (Lond.),   F.R.S.,   Indian 

Institute   of    Science,    Bangalore,    India  ;    and    c/o    Messrs. 

Jeremiah  Lyon  and  Co. ,  4,  Lombard-court,  E.  C. 
Treble,    Richard    Lumley,    B.Sc.    (Dun.),    2,     Rectory-terrace, 

Gosforth,  Newcastle-on-Tyne 
Trehiirnc,  Frederick  Gwilym,  Wrangbrook,  Llanishen,  near  Cardill' 
IITrewby,  Herbert,  62,  St.  John-street,  E.C. 
IITrigger,  Oliver,  F.I.C.,  Chemical  Dept. ,  Royal  Arsenal,  Woolwich, 

S.E. 
Trimen,    Stephen    Herbert,    Survey    Dept.,    Finance  Ministry, 

Giza,  Egypt 
Tripp,  Edward  Howard,  Ph.D.   (Marburg),  The  Modern  School 

Bedford 
Troye,  Gustavo  Arthur,  P.O.   Box  2706,  Johannesburg,  S.  Africa 
Tuck,  William    Bradshaw,    B.Sc.    (Loud.),    University   College, 

Gower-strect,  W.C. 
Tucker,  Samuel   Auchmuty,    Ph.B.  (Columbia),  Columbia  Uni- 
versity, New  York,  U.S.A. 
Tucker,   Willis  Gaylord,   M.D.  (Albany),    Ph.D.  (Union  Univ.), 

Medical  College,  Albany,  New  York,  U.S.A. 
Tuckett,   James    Edwin    Shum,    M.A.    (Cantab.),    Marlborougli 

College,  Wilts. 
Tuer,  Arthur  Holt,  Thornhill,  Wigan,  Lanes. 
Tunniclilfe,  William  Wright,  B.Sc.  (Lond.),  Sunnyside,  Newhall, 

Burton-on-Trent 
Tumbull,  Andrew,  Ph.D.  (Heidelberg),  8,  Lord-street,  Liverpool 
Turnbull,  Rol)ert  Hutchison,  F.I.C.,  c/o  Mcs-srs.  MacAndrews  and 

Forbes   Co.,    Srd-street   and   Jcffcrson-avenue,  Camden,  N.J., 

U.S.A. 
Tumor,  Arnold,  84,  Molesworth-street,  Rochdale 
Turner,  Arthur,  The  Limes,  Aylesbury 
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Date  of 
Election, 

1896 


1897 

1888 
1906 
1897 
1902 

1883 

1903 

1889 

1871 
1905 

1888 

1892 
1907 

1904 

1899 

1876 

1876 

1903 

1876 
1865 
1893 
1889 

1904 
1897 


1882 


Trans. 

Trans. 
Trans. 
Trans. 


Trans. 
Trans. 


Trans. 
Trans. 


Trans. 


Turner,  Benjamin   Bernard,    B.Sc.    (Lond.),  Ph.D.  (Gottingcn), 

c/o  Rev.  F.  Storrs  Turner,  Ivanhoe,  Portland-road,  East  Grin- 
stead,  Sussex 
Turner,  Basil  William,  Wood's-chambers,  5,  Moore- street,  Sydney, 

N.S.W. 
Turner,  Charles,  225a,  Oxford-street,  Manchester 
Turner,  George  Augu.stU8,  12,  The  Foregate,  Worcester 
Turner,  John  Scriven,  20,  Bury-street,  Bloomsbury,  W.C. 
Turner,  Lyon  Viccars,  Crescent  Lodge,  St.  John's,  S.E. 
llTurner,   Thomas,  Prof.,  M.Sc.  (Vict.),   A.R.S.M.,    F.LC,  The 

University,  Edgbaston,  Birmingham 
Turner,  William  Ernest  Stephen,  M.Sc.  (Birm.),  B.Sc.  (Lond.), 

The  University,  Shelfield 
Turpin,    George  Sliurbrooke,    M.A.    (Cantab.),    D.Sc.    (Lond.), 

High  School,  Nottingham 
llTustin,  John  Robert,  Albion  House,  The  Marina,  Deal 
Tutin,  Frank,  9,  Haverfield-gardens,  Kew,  Surrey 
Tutton,  Alfred  Edwin  Howard,  M.A.  and  D.Sc.  (Oxon.),  F.R.S., 

41,  Ladbroke-square,  W. 
Tweedie,  Thomas  Shortridge,  Trensano,  Annan,  N.  B. 
Twiney,   William   George,  B.Sc.    (Lond.),  St.  Joseph's   College 

Colombo,  Ceylon 
Twiss,   Douglas  Frank,   M.Sc.   (Birm.),   A.I.C.,    The  Municipal 

Technical  School,  Suffolk-street,  Birmingham 
Tyler,  Ernest  Albert,  B.A.  (Cantab.),  33,  The  Promenade,  Mount 

Pleasant,  Swansea 
Typkc,  Paul  George  William,  F.  I.C.,  Lawn  House,  New  Maiden, 

Surrey 
Tyrer,  Thomas,  F.LC,  Stirling   Chemical   Works,  Abbey-lane, 

Stratford,  E. 
Tyrrell,  Dennis,  182,  King-street,  Norwich 

llUdall,  Thomas  Bertram,  Newcastle-under-Lyme,  Staffs. 
Umney,  Charles,  F.LC,  50,  South wark -.street,  S.E. 
Umney,  John  Charles,  50,  Southwark-street,  S.  E. 
llUuderhill,  Thomas   John,   Stanley,    Quernmore-road,    Bromley, 

Kent 
Uiiderhill,  AVilliam  Wood,  10,  Hartham-road,  HoUoway,  N. 
II Unwalla,  Rustomji  Navroji,  Medical  Dept. ,  Bhaunagar,  Katliiawar, 
India 

jllVacher,    Francis,    F.R.C.S.,   and    M.R.C.P.  (Edin.),    c/o   Dr. 
I       Kenyon,  Flookersbrook,  Chester 


i 


112 

Date  of 
Election. 

1890 
1903 
1901 
1883 


1894 
1879 

1891 

1881 

1887 
1901 

1897 

1884 

1884 


1889 
1885 


1901 

1890 

1903 

1901 

1894 
1884 

1893 

1888 


Trans. 


Trans. 
Trans. 


iC  1891-5,\ 
\  190-2  04  / 


C.  lOOf)- 
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Valentin,  Basil  William,  Messrs.  Buckley  Bros.,  Brewery,  Llanelly, 

S.  Wales 
Van  Laer,  Norbert,  c/o  Messrs.  Truman,  Hanbury,  Buxton  and 

Co.,  Ltd.,  Burton-on-Trent 
Varley,    Harold    Fay    Fleetwood,    Fernleigh,    Morpelh,   North- 
umberland 
Vasey,  Samuel  Archibald,  F.I.C.,   Beeclicroft,   Burnt  Ash-lane, 

Bromley,  Kent 
Vaux,  Cuthbert,  11,  Thoruhill-park,  Sunderland 
Veley,   Victor   Herbert,    M.A.    and   D.Sc.    (Oxon.),    F.RS.,    8, 

Marlborough-place,  N.W. 
Veiling,  Frederick  William  de,  B.A.,  Higher  Grade  Board  School, 

Tiie  Boulevard,  Hull 
Venable,  Francis  Preston,  Ph.D.  (Giittingen),  Chapel  Hill,  North 

Carolina,  U.S.A. 
II  Vergara,  Vargas  Jose  Maria,  Apartado  No.  237,  Bogota,  Colombia 
Verteuil,  Joseph  de,   Clarence-street,   Port  of  Spain,   Trinidad, 

British  West  Indies 
Viccajee,    Framjee     Khurshedjee,    H.H.     The     Nizam's    Mint, 

Hyderabad,   Deccan,  India 
itVoelcker,  Edward  William,  A.R.S.M.,  F.I.C,  22,  Tudor-street, 

Blackfriars,  E.C. 
llVoelcker,  John  Augustus,  Hon.  M.A.  (Cantab.),  Ph.D.  (Giessen), 

B.A.  and  B.Sc.  (Lond.),  F.I.C,  20,  Upper  Phillimore-gardcns, 

Kensington,  W. 
II  Voss,  Walter  Arthur,  Eastwood-road,  Rayleigh,  Essex 
Vulte,    Hermann  T.,   Ph.D.,   Columbia   University,   New  York 

City,  U.S.A. 

II  Wade,  Frank,  A.R.C.S.,  F.I.C,  26,  St.  Ronan's-avcnuo,  Southsea; 

and  Laboratory,  H.M.  Dockyard,  Portsmouth 
jlWade,  John,  D.Sc.  (Lond.),  F.I.C,  Hunstanton  Lodge,  Downo, 
Kent  ;  and  Guy's  Hospital,  London  Bridge,  S.E. 
Wadmorc,  John  Mello,  M.A.   (0.von.),   Aldenham   School,   nnar 

Elstrec,  Herts. 
Wager,    Morton    Ktlielred,     B.Sc.     (Lond.),     Holme    Cottage, 
Mytliolmroyd,  S.O.,  Yorks. 
II  Wagner,  William  George,  Glyndhurst,  Kaliiig  Common,  W. 
Wainwright,   John   Howard,   Ph.  W.   (Columbia),   Room  1210,  GO, 

Wall-street,  New  York  City,  U.S.A. 
Wait,    Charles   E.,   Prof.,  University   of  Tennessee,    Knoxvillo, 
U.S.A. 
II  Wait,   Frank  Gooddl,   Geological   Survey   Department,   Ottawa, 
(■anada 
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Election. 

1899 


1897 
1881 

1898 

1899 

1894 

1889 
1906 
1890 

1890 

1897 

1865 

1888 
1881 

1898 

1879 
1903 

1905 
1884 

1878 

1904 
1902 

1883 

1905 
1888 


Trans. 
Trans. 
Traua. 

Trans. 
Trans. 


Walden,  Allan  Frederick,  M.A.  (Oxon.),  37,  High-stieet,  and  New 
College,  Oxford 

Walford,  Samuel  Matthew,  Wyncote,  Hatherlow,  Stockport 

II Walker,  Archibald,  M.A.  (Oxon.),  F.I.C.,  7,  Crown-terrace, 
Dowauhill,  Glasgow 

Walker,  Andrew  Jamieson,  Ph.D.  (Heidelberg),  B.A.  (Dub.), 
Municipal  Technical  College,  Derby 

Walker,  Charles,  c/o  T.  B.  Walker,  Esq.,  School  of  Mines,  Char- 
ters Towers,  Queensland,  Australia 

Walker,  Charles  Henry  Hirst,  M.A.  (Oxon.),  Secondary  School, 
Oldbury,  Birmingham 

Walker,  Daniel,  School  of  Mines,  Ballarat,  Victoria,  Australia 

Walker,  Franklin  Wilfred,  39,  Graham-road,  Acton-green,  W. 
C.  1899.04    II Walker,  James,   Prof.,  D.Sc.   (EdiiL),   Ph.D.   (Leipzig),    F.R.S., 
University  College  ;  and  8,  Windsor-terrace,  Dundee 

Walker,  James  Samuel  Hourston,  M. B.,  CM.,  (Edin.),  D. P.H. 
(Cantab.),  Clinical  Research  Association,  Watergate  House, 
Adelphi,  W.C. 

Walker,  James  Wallace,  Prof.,  M.A.,  Ph.D.,  McGill  University, 

Montreal,  Canada 
II Walker,  John  Francis,    M.A.   (Cantab.),   F.I.C.,   45,   Bootham, 
York  ;  and  Sidney  Sussex  College,  Cambridge 

Walker,  John  Thom  Aiuslie,  64,  Cannon-street,  E.C. 

Walker,  liobert William,  Gossefield,  Moss-lane,  Ashton-on- Mersey, 
Manchester 

Walker,  Samuel,  M.A.   and  D.Sc.  (Edin.),  126,  Gilmore-place, 
Edinburgh 
II  Walker,  Tliomas  Hatfield,  Conyer's  Ho(ise,  Newcastle-on-Tyne 

Walker-Pole,  Miles,  71,  De  Korle-street,  Braamfontein,  Johannes- 
burg, S.  Africa 

Wall,  Francis  Henry,  15,  Barratt-street,  SouthjKJrt,  Lanes. 
II Wallace,  Robert,  Prof.,  The  University,  Edinburgh 
II Waller,  Elwyn,  A.M.  (Harvard),  Ph.D.  (Columbia),  7,  Franklin- 
place,  Morristown,  N.J.,  U.S.A. 

Walling,  Leon  Edward,  43,  Union-road,  Rotherhithe,  S.E. 
llWallis,  Thomas  Edward,  B.Sc.   (Lond.),    F.LC,   96,   Stephens- 
road,  Tunbridge  Wells,  Kent 
llWalmsley,    Robert    MuUineux,     D.Sc.    (Lond.),    Northampton 
Institute,  St.  John-street,  Clerkenwell,  E.C.  ;  and  23,  Hilldrop- 
road,  Camden-road,  N. 

Walpole,  George  Stanley,  B.Sc.  (Melbourne),  Lister  Institute  of 

Preventive  Medicine,  Chelsea-gardcTis,  S.W. 
Walrond,    Edward   Dalrymple,  M.A,    (Cantab.),   North   Eastern 
County  School,  Barnard  Castle,  Durham 
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1903 


1899 

1884 

1905 
1864 
1895 
1891 
1875 
1907 

1871 
1906 
1888 
1895 

1906 

1882 
1901 

1894 
1907 

1893 

1885 


1904 

1887 
1899 

1906 


1904 

1906 
1888 
1876 


Trans. 


Tranii. 
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Walsh,  Thomas   Crosbie,    Casilla    614,    Antofagasta,    Cliile,    S. 
I       America 
j  Walton,    Robert    Hawks,    Flinders,     Martiu's-avenue,     Bondi, 

I  Sydney,  N.S.W. 

II  Walton,  Thomas  Utrick,   B.Sc.   (Glas.),  F.I.C,   Colonial  Sugar 
Refining  Co.,  Sydney,  N.S.W. 

Want,  William  Phillip,  11,  Pearfield-road,  Forest  Hill,  S.E. 

Ward,  George,  F.I.C,  Buckingham-terrace,  Headingley,  Leeds 

Ward,  George  John,  Hallam  Fields,  Ilkeston,  S.O.,  Derbyshire 

Ward,  Thomas  Armistead,  15,  Exchange-street,  Blackburn 

Wardle,  Sir  Thomas,  Leek,  Staffs. 

Warner,     Charles    Home,    24,     Gordon-street,    Gordon-square, 
W.C. 

Warner,  George  Joseph,  Halton  Villa,  Widnes 

Warren,  Richard  Alfred,  Belle  Vue,  Hallow-road,  Worcester 

Warrick,  Frederic  Walmsley,  6,  Nile-street,  City-road,  N. 

Warrington,  Thomas  Cotterill,  M.A.  (Oxon.),  29,  Stockwell-street, 
Leek,  Staffs. 

Wasteneys,  Hardolph,  Board  of  "Waterworks,  Brisbane,  Queens- 
land, Australia 

Waterfall,  Charles  James,  F.I.C,  4,  Queen-square,  Bristol 
llWaterhouse,  James,    Major-General,  I.S.C,  Hurstmead,    High- 
street,  Eltham,  Kent 

Waterhouse,  Robert,  8,  Severn-road,  Sheffield 

Watkins,  Charles  Rowlatt,  B.A.  (Cantab.),  Madras  Club,  Madras, 
India 

Watson,   Alexander  Forbes,    B.Sc.    (Edin.),  F.I.C,  Laboratory, 

Watling-street,  Dublin 
||WatA»on,    Charles,    c/o    Messrs.  Josiah    Hardman,   Ltd.,   Aston 
Church-road,  Birmingham 

Wataon,    Edwin    Roy,    B.A.    (Cantab.),    B.Sc.    (Lond.),    Civil 
Engineering  College,  Sibpur,  Calcutta,  India 

II  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 

Watson,   Fred  Sheasby,   B.Sc.    (Vict.),    Sandgate,    Villiers-road, 

Woodthorpe,  Nottingham 
Watson,  Frederick  William,  B.Sc.  (Lond.),  F.I.C,  Consolidated 
Gold  Fields  of  South  Africa,  Ltd.,  P.O.  Box  108,  Germiston, 
Transvaal,  S.  Africa 
Wat.son,   Herbert  Wood,   B.Sc.   (Vict.),  c/o  H.   Hogarth,  Yjiq., 

Denton  Avenue,  Glodhow,  Leeds 
Watson,  John  Adam,  8,  Powis-gardcns,  Notting  Hill,  W. 
IJWataon,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswator,  W. 
JlWataon,   William   Ht^nry,   J. P.,  Brayslonos  House,  Beckormet, 
Cnmbcrland 
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Date  of 
Election. 


1877 

1904 

1906 

1906 

1883 

Trans. 

1906 

1872 

Trans. 

1878 

Trans. 

1888 

1901 

1902 

1883 

Trans. 

1866 

1877 

1906 

Trans. 

1904 

1904 

1905 

1903 

1898 

1901 

1888 

1893 

1891 

1884 

Trans. 

Watt,    Alexander,    F.I.C.,   c/o   Messrs.    Macfio   and    Sons,    34, 

Moorfields,  Liverpool 
Watt,  Francis  Laugston,  A.R.C.S.,  A.I.C.,  Russenden,  Stanley, 

street,  Epping,  near  Sydney,  N.S.  W. 
Watt,  George  Gordon,  26,  Albert-square,  Clapham-road,  S.W. 
Watt,    Henry   Edgar,   M.Sc.  (Dun.),  A.I.C.,  35,  Clarence-road, 

Sidcup,  S.O.,  Kent 
Watts,  Hon.  Francis,  C.M.G.,  Hon.  D.Sc.  (Birm.),  F.I. C, Govern- 
ment Laboratory   for    the  Leeward   Islands,   Antigua,   West 

Indies 
Watts,  James  Neill,  P.O.,  Eikenhof,  Johannesburg,  S.  Africa 
II Watts,  John,  M.A.  (Oxon.),  D.Sc.  (Lond.),F.I.C.,  Merton College, 

Oxford 
Watts,  John  Isaac,  Beechfield,  Hartford,  Cheshire 
Way,  Edward  John,  F.I.C.,  New  Kleinfontein  Co.,  Ltd.,  Benoni, 

Transvaal,  S.  Africa 
Wayland,  William  Abraham,  12,  Albert-road,  St.  John's,  S.E. 
Webb,  Arthur  James,  M.A.  (Oxon.),  B.Sc.,21,  Hammelton-road, 

Bromley,  Kent 
Webster,  Charles  Stuart  Stanford,  F.  I.  C,  Malvern  Houae,  Redland, 

Bristol 
Webster,    George    Watmough,    1,    Grange-road,    West    Kirby, 

Birkenhead 
Webster,  William,  50,  The  Park,  Blackheath,  S.E. 
Wechsler,    Elkan,     Ph.D.     (Wfirzburg),    59,    Petherton  •  road, 

Canonbury,  N. 
Weeks,    Henry    Bridges,     F.I.C.,    The    Retreat,    Infield-park, 

Barrow-in-Furness 
Weinberg,  John,  Rosa  Sugar  Works  and  Distillery,  Rosa  United 

Provinces,  India 
Weiskopf,  Eric  H.,  Dynamite  Factory,  Modderfontein,  Transvaal, 

S.  Africa 
Weiss,  Carl  Friederich  Richard,   M.A.,  Ph.D.,  (Bale),  27a,  St. 

Mary-at-hill,  E.C. 
Weissmiiller,  Edward  Charles,  Hill  Crest,  The  Heath,  Runcorn 
Welch,  George  Edward,  B.Sc.  (Lond.),  Grammar  School,  Wake- 
field 
Welch,  John  Cuthbert,  Alaska  Copper  Co. ,  Coppermount,  Alaska, 

U.S.A. 
Welchman,  Frank  Ernest,  16,  Carlton-road,  Putney  Hill,  S.W. 
Wellington,  Stephen  Newcombe,  Assoc.M.I.E.E.,  97,  Portsdown- 

road,  Maida  Vale,  W. 
Wells,  James  S.  Chester,  Ph.D.  (Columbia),  c/o  Silver  Fissure 
I      Mining  Co.,  Polaris,  Beaverhead  Co.,  Montana,  U.S.A. 

i2 
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Date  of 

Election. 

1902 


1890 

1903 
1897 
1888 
1886 
1897 
1899 


Trans. 


Trans, 


1902 
1898 
1883 

1892 
1893 
1906 
1902 

1905 

1894 

1893 

1897 


1879 
1897 
1893 


1891 
1899 
1906 
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Wells,  John  William,  m!d.  and  CM.  (Edin.),  D.P.H.  (Vict.), 

Springburu,  Montague-street,  Blackburn 
Wells,  Sydney  Russell,  M.D.  and  B.Sc.  (Lond.),  M.R.C.S.  (Eng.), 

M.R.C.P.  (Loud.),  16,  Lower  Seymour-street,  Portman-square, 

W. 
Welsford,  Giles  Haddon,  Royal  Gunpowder  Factory,   Waltham 

Abbey,  Essex 
Welsh,  John,  M.R.C.S.  (Eng.),  L.R.C.P.  (Loud.),  43,  Tarvin-road, 

Chaster 
Werner,  Emil  Alphonse,   F.LC,  5,  Church-avenue,  Rathmines, 

Dublin 
II Wertheimer,  Julius,  Prof.,  B. A.,  B.Sc.  (Loud.),  F.LC,  Merchant 

Venturers'  Technical  College,  Bristol 
West,  Charles  Alfred,  A.R.C.S.,   F.LC,  95,  Oakhill-road,  East 

Putney,  S.W. 
West,  George  Hardstaff,  B.Sc.  (Loud.),  County  School,  Pembroke 

Dock 
West,  Joseph,  Bank  House,  Fenton,  Stoke-on-Trent 
Weston,  Frank  Edwin,  43,  Larkhall-rise,  Clapham,  S.W. 
Wetzel,  Henry  Adolph, c/o Messrs.  Parke,  Davis  and  Co.,  P.O.  Box 

470,  Detroit,  Michigan,  U.S.A. 
Whalley,  Lawrence  John de,  148,Jerninghani-road,  New  Cross.S.E. 
Whalley,  Sidney,  B.Sc.  (Lond.),  18,  Nevilledale-terrace,  Durhaii» 
Wheaton,  Harold  Jose[)h,  21,  Chestertou-road,  Cambridge 
Wheeler,   Edward  J.,   Ph.D.,  79,   Chapel-street,  Albany,  N.V., 

U.S.A. 
Wheeler,    Ernest,   c/o   Messrs.   Crossley  Bros.,  Opeushaw,  Man- 
chester 
Wheeler,  Heury  Lord,  Ph.D.   (Yale),  The  Sheffield  Laboratory, 

New  Haven,  Conn.,  U.S.A. 
II  Wheeler,      William     Ernest,      40,      Gillott-road,      Edgbaston, 

Birmingham 
Wheelwright,    Edwin  Whilfiold,  B.A.  (Oxon.),  Ph.D.  (Munich), 

F.LC,    Greenholme,    24,    Stanmorc-road,     Edgbaston,     Bir- 
mingham 
Whitakor,  Tliorp,  Bradford  Dyers'  Association,  Ltd.,  Bradford 
White,  Arthur  James,  243,  Albort-road,  Jarrow-on-Tyno 
White,   Henry   Clay,    Prof.,    Ph.D.    (Virginia),    Hon.    D.CL. 

(Univ.    South),   Hon.   LL.D.    (Illinois),    University,    Athens, 

Georgia,  U.S.A. 
White,  Henry,  245,  Wcstorn-road,  Crookes,  Sheffield 
Wliito,  Henry  Fox,  52,  Royal  York-crescent,  Clifton,  Bristol 
Wliito,  Jolin    Ledger,  D.Sc.  (Dun.),  9,  Sugden-road,   Lavender 

Hill,  8.W. 
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Date  of 
Election. 

1889 


1905 

1897 
1902 

1893 

1885 

1896 
1901 


1889 
1904 
1886 
1892 
1863 
1899 
1893 
1889 

1901 
1900 

1906 

1889 

1905 
1907 

1906 
1896 

1896 

1891 

1898 

1898 
1897 


Trans. 
Pioc. 


Proc. 


Trans. 


II  White,  John  Tsawoo,  M.A.  (Calcutta),  Pyinmana,  Upper  Burma, 

India 
White,  John  William,  B.Sc.  (Lond.),  c/o  The  E.G.  Powder  Co., 

Green  Street  Green,  Dartford 
White,  Paul  Thomas,  Hortonfield  House,  West  Drayton,  Middlesex 
White,  William  Carter,  Glenholme,  Longlands-park-road,  Sidcup, 

S.O.,  Kent 
White,  William  Gilchrist,  Vicarage  View,  133,  Tottington-road, 

Bury,  Lanes. 
Whitehead,  Henry    Hammond,    Holland   House,    Spring-grove, 

Isle  worth,  W. 
Whitehead,  James,  8,  West-street,  Rochdale 
Whitehouse,  Philip  Lewington,  c/o  W.  H.  Keys,  Es:}.,  Hall  End 

Works,  West  Bromwich 
II  Whitehouse,  William,  Albany  House,  Bradmore,  Wolverhampton 
Whiteley,  Charles  Edward,  21,  Brudenell-view,  Leeds 
IjWhiteley,  Richard  Lloyd, F.I. C.,5,Bagnall-.street, West  Bromwich 
Whiteside,  John  Lowe,  376,  St.  Helen's-road,  Bolton 
llWhitfield,  John,  113,  Wostborough,  Scarborough 
Whittaker,  Christopher  Joseph,  West  Bank,  Lytham 
Whittaker,  Thomas,  Ravensmere,  Ansdell,  Lytham 
Whittam,    Matthew,  M.A.  (Cantab.),    75,   Creffield-road,  "West 

Acton,  W. 
Whittle,  James,  30,  Bridge-street,  Morpeth 
Wiechmann,  Ferdinand  Gerard,  Ph.D.  (Columbia),  P.O.  Box  79, 

Station  W.,  Brooklyn,  N.Y.,  U.S.A. 
Wiffen,  Henry  John,  17,  Albany-road,  Manor- park,  E. 
Wigan,      Basil     Penwarne,      Rhondda     Valley    Brewery     Co., 

Treherbert,  Pontypridd 
Wigginton,  John  Henry  Becker,  7,  By feld -gardens,  Barnes,  S.W. 
Wight,    Robert     Burt,    M.A.    (Cnntab.),    3,    Clarendon-terrace, 

Linthorpe-road,  Middlesbrough 
Wightman,  Charles,  43,  Portland-place,  W. 
Wigner,    John     Harrison,    Ph.D.     (Heidelberg),     54,     Keptie- 

street,  Arbroath,  N.B. 
Wilcox,    Alfred    James,    Rev.,    Sycamore    Farm,    Morton,    near 

Alfreton,  Derbyshire 
llWild,  John,  B.Sc.  (Vict.),  A.LC,  Brcdbury  House,  Bredbury, 

Stockport 
II Wild,  William  Ernest,   B.Sc.   (Vict.),   Alexander  villas,  Talbot- 

road,  Glossop 
Wilder,  Frederick  Louis,  Villa  Nova  do  Lima,  Minas  Geraes,  Brazil 
Wilderman,    Meyer,    Ph.D.    (Freiburg),    B.Sc.    (Oxon. ),    Davy- 

Faraday  Research  Laboratory,  Albemarle-street,  W. 
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Date  of 
Election 

1881 

1902 


1904 

1903 

1893 
1905 

1891 

1904 

1906 
1905 
1862 

1903 

1895 
1905, 

1892 
1883 
1891 

1872 
1885 
1892 


1899 
1874 

1907 

1898 
1874 

1886 


Trans. 


Proc. 


Trans. 


Proc. 


Trans. 


Proc. 
Trans. 


Trana. 
Trana. 
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Wilkes,  John  Potter,  54i,  Old  Broad-street,  E.C. 

Wilkinson,    Edward    John,    12,    Mansfield-road,    Manningham, 

Bradford 
Wilkinson,  James  Alfred,  M.A.  (Cantab.),  Transvaal  University 

College,  P.O.  Box  1176,  Johannesburg,  S,  Africa 
Wilkinson,  James  Bates,  M. D.  and  CM.  (Edin.),  D.P.H.  (Vict.), 

Town  Hall,  Oldham 
Wilkinson,  John,  Corporation  Gas  Works,  Halifax 
Wilkinson,  John  Wells,  M.A.  (Wales),  50,  Woolwich-road,  Bel- 
vedere, S.O.,  Kent 
Will,  Wilhelm,  Prof.,  Ph.D.  ( Berlin),  Colonie  Grunewald,  Booth- 

strasse  32,  bei  Berlin,  Germany 
.  Willcox,  William  Henry,  M.  D. ,  B.  So. ,  M.  R. C.  P.  and  L.  S.  A.  (Lond. ), 

D.P.H.  (Eng.),  F.I.C.,  St.  Mary's  Hospital,  Paddington,  W. 
Willett,  Herbert  William  Mills,  The  Cedars,  Chislehurst,  Kent 
Williams,  Alan  Herbert,  100,  Church-road,  Urmston,  Lanes. 
II Williams,     Charles    Hanson    Greville,     F.R.S.,     Bay    Cottage, 

Small  fields,  near  Horley,  Surrey 
Williams,  David  John,  Bath  and  West  of  England  College  of 

Chemistry  and  Pharmacy,  6,  Cleveland-place,  East  Bath 
Williams,  Evan,  Bradford-road  Gas  Works,  Manchester 
Williams,  Gerard  William,  c/o  The  Ida  H.  Gold  Mining  Co.,   vi& 

Laverton,  Western  Australia 
Williams,  John,  Government  Laboratory,  British  Guiana 
Williams,  Rowland,  F.  LC,  Hale  Cote,  Albert-park,  Lancaster 
Williams,  Seward    Whiting,  c/o  Messrs.  Soabury  and  Johnson, 

East  Orange,  New  Jersey,  U.S.A. 
llWilliams,  Thomas,  Chemical    Laboratory  and    Assay  Office,  8, 

Victoria-street,  Liverpool 
llWilliams,  Walter  Collingwood,  B.Sc.  (Lond.),  F.LC,  68,  Grove- 
street,  Liverpool 
Williams,  William,    M.A.,    M.D.,  B.Ch.,  and  D.P.H.  (Oxon.), 

M.R.C.S.  (Kng.),  County  Health  Doi)artment,  9,  The  Parade, 

Cardiff;  and  Brym  Derw,  Victoria-road,  Penarth 
Williams,  William  Arthur,  86,  Woodburn-terraco,  Edinburgh 
llWilliams,  William  Carleton,  B.Sc.   (Vict.),   F.I.C,  Broomgrovo, 

Goring-on-TIiamcs,  Reading 
Williams,  William  Henry,  Government  Education  Department, 

Hong  Kong,  China 
Williamson,  John  Aloxandi'r,66,  Onslow-gardens,  Muswell  Hill,  N. 
II Williamson,    Robert,    F.I.C,    Messrs.  Williamson   and   Cordcr, 

Lt<l.,  Walker,  Nowcastle-on-Tyne 
Williamson,   Sidney,    Ph.D.   (Munich),  F.I.C,  c/o  The  Cooper 

Kosoarch  Laboratory,  Berkhamsted,  Herts. 
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Date  of 
Election. 


1898 

1896 

1872 

1906 

1892 

Trans. 

1885 

1879 

1894 

1883 

Tiaus. 

1901 

1899 

Proc. 

1895 

1875 

1878 

1890 

1901 

1895 

Proc. 

1899 

1902 

1900 

Proc. 

1871 

1884 

1893 

1894 

1895 

1876 

1906 

1898 

Trans. 

Williamson,  William,  94,  Hainault-road,  Leytonstone,  N.E. 
Wills,  Edward  Chaning,  M.A.  (Cantab.),  Rockstone,  near  Daw- 

lish,  S.  Devon 
Wills,  Joseph  Lainson,  133,  Midwood-street,  Flatbnsh,  Brooklyn, 

N.Y.,  U.S.A. 
Willstaetter,    Richard,   Prof.,    Ph.D.    (Munich),   Bergstrasse  25, 

Ziirich  V,  Switzerland 
Wilsmore,  Norman  Thomas  Mortimer,  B.Sc.  (Melbourne),  126, 

Walm-lane,  Willesden  Green,  N.W. 
Wilson,  Alfred  Charles,  F.  R.  S.  E. ,  Borough  Hall,  Stockton-on-Tees 
II Wilson,   Charles  Joseph,  F.I.C.,   14,   Old    Queen-street,    West- 
minster, S.W. 
Wilson,  Christopher,  The  Grammar  School,  Manchester 
II Wilson,  David,  M.A.  (Glas.),  D.Sc,  Carbeth,  Killeani,  Glasgow 
Wilson,  Duncan,  Broadwater  Cross,  Tunbridge  Wells 
Wilson,  Frederick  Robert  Leyland,  M.A.  (Oxon.),  Charterhouse, 

Godalming 
Wilson,  Harry,  F. I.C,  146,  High-street,  Southampton 
Wilson,  James,  M.A.  (Dub.),  Barrister-at-Law,  2,   Essex-court, 

Temple  ;  and  15,  Highbury -grange,  Highbury,  N. 
llWilson,  James  Henry,  F.I.C.,  17,  Cardigan-road,  Richmond  Hill, 

Surrey 
Wilson,    James    Mitchell,    M.D.    and    CM.    (Glas.),    D.P.H. 

(Cantab.),  County  Hall,  Beverley 
Wilson,  James  Scott,  M.D.  and  CM.  (Glas.),  D.P.H.  (Cantab.), 

Bradford-street,  Walsall 
Wilson,  John,  M.Sc.  (Vict.),  Battersea  Polytechnic,  S.W. 
Wilson,  John,  153,  Buckley-street,  Footscray,  Victoria,  N.S.W. 
Wilson,  Lyndon  Charles,  31,  Castle-gate,  Newark-on-Trent 
Wilson,  Leonard  Philip,  Oakland,  Station-street-east,  Coventry 
llWilson,  William  John,  c/o  Dr.  W.   M.  Watts,  Shirley,  Venner- 

road,  Sydenham,  S.  E. 
Wilton,  Thomas,  The  Gas  Light  and  Coke  Co.,  Beckton,  North 

Woolwich ,  E. 
Winder,  Edward   Humphreys,  Wetmore,    Craven  Arms,   S.O., 

Salop 
Wingate,  Hamilton  More,    B.Sc.  (Glas.),  90,  Queenswood-road, 

Forest  Hill,    S.E. 
Wingfield,  Thomas  Rowland,  5,  Bromwich-street,  Bolton 
Winser,    Percy   James,   F. I.C,    Moor   House,    Biddulph    Moor, 

Congleton 
Wiutlier,  Chr. ,  M.Sc,  Ostervold  5,  Coi>euhagen,  Denmark 
Witham,  Ernest,    B.A.,   B.Sc.  (Loud.),  The   Grammar  School, 

Rotherhara 
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Date  of 
Election. 


1876 

1906 
1896 

1907 

1902 

1889 
1860 

1902 
1898 

1908 

1884 
1900 

1871 

1904 
1898 

1892 

1888 

1889 
1903 

1889 

1903 

1884 
1868 
1906 
1906 

1006 

1898 


Trans. 


Trans. 


Tians. 


Proc. 


Trans. 


Tran*. 
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II Witt,  Otto  Nikolaus,  Geh.  Rath  Prof.,  Ph.D.,  Ebereschenallee  10, 
Westend  bei  Berlin,  Germany 

Wolfe,  Ernest  Edwin,  Kinsale,  Co.  Cork,  Ireland 

Wolfenden,  John  Henry,   B.Sc.   (Lond.),   13,    Pole-lane,    Fails- 
worth,  Manchester 

Wolff,    Mark    Arthur,    c/o   Bank  of  Tarapaca  and   Argentina, 
Antofagasta,  Chile,  S.  America 

Womei-sley,  Charles  Edward,  7,  Tidswell-street,  Heckmondwikc, 
S.O.,  Yorks. 

Wood,  Charles,  Rossemount,  Emmlane,  Heaton,  Bradford 
II Wood,  Charles  Henry,  F.I.C.,  Erica,  Bournemonth-road,  Park- 
stone,  S.O. ,  Dorset 

Wood,  Frank  Stanley,  Chin  Chu,  Heathcote-street,  Newland,  Hull 

Wood,    Thomas   Barlow,    Prof.,  M.A.    (Cantab.),   Gonville  and 

Cains  College,  Cambridge 
It  Wood,    William     Francis    John,    B.Sc.    (Lond.),    Hazelhurst, 
Dnncastcr-road,  Barnsley 

Wood,  William  Henry,  B.A.  (Oxon.),  La  Martinifere,  Calcutta 

Woodbridge,  Walter  Bourne,  A.C.G. I.,  13,  Victoria-road,  Shore- 
ham,  Sussex 

Woodcock,  Reginald  C,  F.LC.,Thc  Sanitas  Co.,  Ltd.,  Lockslcy- 
street,  Limehouse,  E.C. 

Woodcock,  William  Henry,  10,  Chesson-road,  W.  Kensington,  W. 

Woodhead,  Samuel  Allinson,  B.Sc.  (Dun.),  F.LC,  Agricultural 

College,  Uckfield,  Sussex 
!|Woods,Hugh,  B.A.,M.D.  andB.Ch.(Dub.),D.P.H.,(R.C.P.S.L), 
31,  Craven-street,  Strand,  W.C. 

Woodward,   James,   B.A.,  B.Sc.    (Lend.),    F. I.C.,    Drunimond 
House,  31,  Coventry-road,  Ilford,  Essex 

Woolf,  Mortimer,  Mayfiold,  Mortimer-road,  N.W. 

Woolhouse,  Sidney  Herbert,  M.A.  and  B.Sc.  (Dub.),  A.R.C.S.L, 
2,  Durham-road,  Lower  Edmonton,  N. 

Woosnam,    Richard    William,    F.LC,    1,   Tiie    Chase,    Warby 
Mount,  Brentwood,  Essex 

Worden,    Edward   Chancey,    M.A.    (N.Y.),  Clark    Thread   Co., 

Newark,  New  Jersey,  U.S.A. 
llWorrall,  Jason  Hall,  F.LC,  Howsley,  Chapoltown,  near  Sheffield 
llWorsloy,  Philip  Jolin,  Rodney  Lodge,  Clifton,  Bristol 

Wortley,  Edwnrd  Jocolyn,  Rectory,  Half-way-tree,  Jamaica 

Wren,  Henry,  M.A.  (Oxon.),  B.Sc.  (Lond.),  Ph.D.  (Tubingen). 
22,  Stapleton-hall-road,  Stroud  Green,  N. 

Wren,  William  Jamoa,  A.R.C.S.,  Hilton  College,  nearMaritjs 
burg,  Natal,  S.   Africa 

Wrench,  Charles  Arthur,  96a,  Southwark-street,  S.E, 
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Date  of 
Election. 


1903 

1895 

1878 

Trana. 

1894 

1886 

Trans. 

1864 

1880 

1884 

1885 

Trans. 

(C.   1892-6,\ 
18.1898-99,1 
\   1903-05,  I 
lv..PI906j 

1906 

1903 

1886 

Trans. 

1885 

1903 

1886 

1897 

1877 

1890 

Trans. 

1895 

1894 

1874 

1898 

1877 

1887 

Trans. 

1882 

Trans. 

C.  1891-8. 

"Wright,   Fred.,    c/o    Messrs.     Elliott    Bros.,    O'Connell-street, 

Sydney,  N.S.W. 
Wright,  Harold  Edwaid,  c/o  Sir  B.   Saniuelson  and  Co.,  Ltd., 

Middlesbrough 
Wright,  Lewis  Thompson,  10,  Linden-gardens,  Bayswater,  W. 
Wright,  Robert,  5,  Devonshire-colonnade,  Buxton 
I  Wright,  William  Thoma.s,  11,  Rundle-road,  Sheffield 
I  Wrightson,  John,  Prof.,  College  of  Agriculture,  Downtou,  Salisbury 
Wyborn,    John    Middleton,  Shoulden,    Farnaby-road,  Bromley, 

Kent 
IWyley,  William  Fitztiiomas,  Wheatley-street,  Coventry 
llWynne,  William  Palmer,  Prof.,  D.Sc.  (Lond.),  F.R.S.,  F.I.C., 

A.K.C.S.,  The  University  ;  and  17,  Taptonville-road,  Sheffield 


Yatea,  John  William,  B.Sc.  (Lond.),  A.R.C.S.,  71,  North-Btreet, 

Hugglescote,  near  Leicester 
Yeomans,  Williams  Wade,  New  Hey-road,  Salendiae-nook,  Hud- 

dei-stield 
Yoshida,  Hikorokuro,  Prof.,  Imperial  University  of  Kyoto,  Kyoto, 

Japan 
Young,  Alfred  CoUett,  17,  Vicar's-hill,  Lewisham,  S.E. 
Young,  Andrew,  M.A.  and  li.Sc.  (,Kdin.),  Geological  Department, 

South  African  College  ;  and  5,  Kosmead-aveuue,  Capt  Town, 

S.  Africa 
Young,  Brougham,  2a,  Sigdou-road,  Dalston-rise,  N.E. 
Young,    Fi-ancis  Samuel,    M.A.    (Oxon.),    F.LC,    The  College, 

Bishop's  Stortford 
Young,    Frank    Watson,    F.R.S.E.,    32,     Buckingham-terrace, 

Botanic-gardens,    Glasgow 
II  Young,  George,  Ph.D.  (Erlangeu),  83,  Harvard-court-mauuions, 

Honeybourne-road,  West  Hampstead,  N.W. 
Young,  Henry  Stow,  F.I.C.,  c/o  The  Borneo  Co.,  Ltd.,  Kuching, 

Sarawak 
Young,  James,  12,  Edge-hill,  Plumstead,  Kent 
Young,  John,  164,  Bath-street,  Glasgow 
Young,  John  Henry,  B.Sc.  (Vict.),  c/o  Cassel  Gold  Extracting 

Co.,  Ruehill-road,  Maryhill,  Glasgow 
II  Young,  John  Rymer,  21,  Palmyra-square,  Warrington 
Young,   John  William,    B.A.   and  B.Sc.   (Lond.),  4,   Portland- 
terrace,  Newcastle-on-Tyue 
IIYouug,  Sydney,  Prof.,  D.Sc.  (Lond.),  B.Sc.  (Mane),  Hon.  Sc.D. 

(Dub.),  F.K.S.,  F.LC,  Trinity  College,  Dublin 
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Date  of 
Election. 


1902 

1907 

1873 

1907 

Trans. 
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Young,  Tlionias  Arthur,   11,  Hampshire-street,  Chcetliani,  Man- 
chester 
Young,  Walter  Ormston,  14,   Nonnanton-terrace,  Ncwcastlc-on- 

Tyne 
•I Young,   William  Charles,  F.I.C.,  2,  Qn«een  Anne's-grove,  Bed- 
ford Park,  W.  ;  and  Chemical  Laboratory,  19/20,  Aldgate,  E.G. 

Zortnian,  Israel  Hyman,  B.Sc.  (Vict.),  Stemwartenstr.,  12  Ilr, 
Leipzig,  Germany 


Number  op  Honorary  and  Foreign  Members         ...        29 
Fellows      2898 


>»        » 


UiCiiARD  Clav  and  Sons,  Limited, 

HREAD  STREET   HILL,   E.C.,   AND 
BUNOAY,   SUFFOLK. 


PROCEEDINGS 


THE  CHEMICAL  SOCIETY. 


Vol.  XXIV.    Nos.  335-34d. 
JANUARY— DECEMBER,   1908. 


LONDON: 
GURNEY    &  JACKSON,  10,  PATERNOSTER   ROW. 

1909. 


Rrhard  Clay  and  Sons,  Limukd, 

urkai)  atkket  hill,  e.c.,  and 

bunoav,  suffolk. 


Ill 


LIST    OF    GRANTS    MADE    FROM   THE    RESEARCH    FUND 
DURING   THE    YEAR    1908. 

£18  to  H.  Bassett,  jun,  :  formation  of  tri'calcium  and    tetracalcium 

phosphates. 
£15  to  G.  D.  Bengough  :   measurement  of  the  rate  of  change  in  solid 

alloys. 
£10  to  J.  C.  Cain  :    preparation  of   substituted   nitrosoacetylamino- 

compounds  of  the  aromatic  series.     Constitution  of  santalin. 
£10  to  R.   M.    Caven   and    H.   J.    S.    Sand :    determination   of    the 

decomposition-temperature  curves  of  the  alkali  bicarbonates. 
£15  to  F.    D.    Chattaway :    action   of    halogens  on  urea,  substituted 
ureas,  and  guanidine. 
£5  to  A.    Clayton :    preparation    and    constitution    of    coumarinic 

acid. 
£5  to  J.     B.    Cohen :    relation    of    position   isomerism    to    optical 

activity. 
£5  to  C.  H.  Desch  :  process  of  diffusion  in  solid  solutions. 
£5  to  A.  E.  Dunstan  :  relation  between  viscosity  and  chemical  con- 
stitution (continued). 
£7  to  K.  Fisher:  constitution  of  alkaloid  cryptopin. 
£5  to  J.  A.  N.  Friend  :  action  of  steam  on  red-hot  iron. 
£5  to  N.  L.    Gebhard  :    reactions  of  hydroxylamines  and  aromatic 
diazo-compounds. 
£20  to  C.  Gilling :  hydroaromatic  ketones. 

£20  to  A.  G.   Green :    constitution    of    synthetic    colouring   matters 
(continued). 
£7  to  P.  Haas  :  dimethyldihydroresorcin,  and  its  nitrogen  derivatives 

(continued). 
£5  to  H.  B.  Hartley  :  preparation  of  ''  pure  water,"  and  determin- 
ation of  the  conductivity  of  dilute  solutions  of  acids  in  it. 
£7  to  W.    N.    Haworth :    condensations   with    ethyl   cyanoacetate 

(continued). 
£5  to  G.  S.  Hibbert :  reduction  of  hydroxy-ortho-toluic  acid. 
£10  to  T.    P.   Hilditch  :    influence    of    unsaturated     groups   in   the 
molecule    on    the    rotatory   power    of    optically   active    com- 
pounds. 
£5  to  Miss  A.   Homer :    preparation  of   dinaphthanthracene.     The 

action  of  aluminium  chloride  on  benzene  and  toluene. 
£j  to  E.  Hope  :  condensations  with  ethyl  /8-bromomethylmalonate. 


IV 

£10  to  T.  M.  Lowry  :  studies  in  dynamic  isomerism  (continued). 
<£10  to  A.  McKenzie  :  investigation  of  the  Walden  inversion. 
£7  to  A.     N.     Meldrum :     reduction    of    hydroxy-meta-toluic    acid 
(continued). 
£10  to  G.   T.    Morgai.  :    influence   of    substitution    on   the  tinctorial 

properties  of  azo-dyes  and  allied  colouring  matters. 
£10  to  T.    S.  Patterson:    rotation  of  active  compounds  of  aliphatic 
nitro-derivatives.     Isomerism  in  the  thiocyanates  and  isothio- 
cyanates. 
£5  to  W.  H.  Patterson  :  nature  of  occhided  hydrogen. 
£8  to  F.   M.  Perkiu  ;  electrolytic    and  other  oxidations    of  organic 
compounds.     Condensations  by  means  of  calcium  ethoxide. 
£10  to  R.    H.    Pickard    and    J.    Yates :    constitution    of   cholesterol 
(continued). 
£5  to  R.  H.  Pickai'ci  :  isomerides  of  natural  ^menthol. 
£5  to  F.  G.  Pope  :  relation  between  colour  and  constitution  in  the 

azomethine  series. 
£8  to  T.    S.    Price :    preparation    of    disulphides    and    diselenides 

(continued). 
£5  to  S.  M.  Revington  and  I.  G.  Rankin  :  sulphides  and  oxysulphides 
of  silicon. 
£10  to  R.  Robinson:  synthesis  of  papaverine;  and  investigation  of 

pyranol  salts. 
£  1 0  to  J.  L.  Simonsen  :  formation  and  properties  of  the  cyc^butane 
ring.     Attempt  to  synthesise  norpinic  acid.     Action  of  chloro- 
methyl  ether  on  ethyl  acetoacetate  (continued). 
£10  to  Miss   I.    Smedley :     refractive   indices   of   unsaturated    com- 
pounds. 
£10  to  S.  Smiles  :  some  thio-compounds. 
.£5  to  R.Storey:  resolution  of  methyltetrahydrobenzoic  acid  into  its 
optically  active  modifications. 
£10  to  J.  J.  Sudborough  :    "  Steric  Hindrance,"  and  polynitro-com- 

pounds  (continued). 
£10  to  W.    B.    Tuck  :      absorption    spectra   of    nitrosophenols    and 
nitrosonaphthols,    and    of    substituted     azo-compqunds.     The 
relation  of  absorption  spectra  of  nitrophenols. 
£3  to  C.  H.  Warner  :  investigation  of  nitrophthali(!  acids. 
£8  to  il.   Wren  :    preparation  of  optically  active    ketols  and  their 
derivatives. 
£10  to  O.  Young  :  heterocyclic  compounds  (continued). 

ToUl  amount  granted  during  1908  ---£3t;8. 


LIST  OF  FELLOWS  ELECTED  DURING  1908. 


Name. 


Akers,  Noel  Charles , 

Allen,  Thomas  Boles  ... 
Allmand,  Arthur  John... 
Andreae,  Edward  Philip 
Aubertin,  Thomas 


l?a,  Maung 

]?aker,  Thomas  James 

Baker,  William  Henry  Benson 
Ballantyne,  William  Henry    .., 

Barr,  Guy  

Barrett,  Maurice    

Barton,  Bobert,  jun , 

Bovaii,  Edward  Morris 

Bhunsri,  Prince  Mom  Chow    .. 

Bickerstaflo,  Ro))ert , 

Birch,  William  Colet   

Blyther,  Donald  Francis 

Bo  wen,  Josiah  Leonard    ..  , 

Brakes,  William  Sudderick 

Braun,  Marie  Joseph  Arsfene  .. 

Brown.  Harry  James    

Brown,  James    

Brown,  Walter,  jun 


Carpenter,  John  Arthur  ... 

Clark*",  Hans  Thacher 

Clement,  Leonard 

CoUens,  Archibald  Edgar 
Collier,  William  Henry    ... 
Cooper,  Charles  Duncan  ... 
Coverdale,  Arthur  Edward 

Cowbum,  John  Robert 

Cowley,  Robert  Charles    ... 
Crichton,  David  Cowan    ... 


Dickinson,  Cyril   

Duckworth,  Hugh  Cecil  ..  . 
Dunnicliff,  Horace  Barratt . 
Dutt,  Bidhu  Bhushan 


Eagles,  Edwin  Mortimer... 
Easton,  Reginald  Freeman 
Everitt,  Charles    


Proposed. 


October  22nd,  1908... 
November  19th,  1908. 
February  6th,  1908... 
December  5th,  1907.. 
June  4th, 1908 


November  19th,  1908, 
November  5th,  1908. 
February  6th,  1908... 

May  21st,  1908  

December  19th,  1907. 
October  22nd,  1908... 
January  16th,  1908... 

May  21st,  1908 

November  19th,  1908. 
October  22nd,  1908... 

June  18th,  1908  

April  2nd,  1908    

February  6th,  1908... 
October  22nd,  1908.. 
December  5th,  1907.. 
January  16th,  1908... 

May  21st,  1908    

December  19th,  1907, 

November  21st,  1907. 
January  16th,  1908... 
October  22nd,  1908... 
December  19th,  1907. 
December  5th,  1907.. 

May  7th,  1908 

Maich  5th,  1908 

May  7th,  1908 

October  22nd,  1908... 
December  19th,  1907. 

November  21st,  1907. 
October  22nd,  1908  .. 

February  20th,  1908.. 

November  21st,  1907. 
October  22nd,  1908.. 
November  5th,  1908. 


Fairburn,  Henry October  22nd,  1908  , 

Fairweather,  Jamos  Hill May  21st,  1908 


Elected. 


December  3rd. 

May  7th, 
February  201h. 
December  3rd. 


May  7th. 
June  18th. 
February  20th. 
December  3rd. 
February  20th. 
June  18th. 
December  3rd. 


June  18th. 
May  7th. 
December  3rd. 
February  20th. 

June  18th. 
February  20 tb. 

February  20th. 

December  Srd. 
February  20th. 

June  18th. 
May  7th. 
June  18th. 
December  3rd. 
Febniary  20vh. 


December  Srd. 

May  7th. 

February  20th. 

December  3rd. 

It  >  I 

I)  >) 

June  18th. 


VI 


Name. 


Falk,  Kaufman  George i   May  7th,  1908 


Findley,  Albert  Edward 
Franciea,  Joseph  Valentine. 


Gale,  Robert  Cecil    

Ganguli,  Atul  Chandra 

Gilling,  Charles 

Girvan,  Arthur  Frank  ... 
Green,  Henry  Hamilton 
Green,  Leonard  Clifford 
Griffin,  John  


Hall,  William    

Hebron,  John  Henry  Albert    

Heron,  John  Maxwell  

Hilditch,  Thomas  Percy 

Hinds,  Cyril  Arden  

Hinks,  Edward 

Holdeu,  George  Edward  

Holland,  Frank  William  Crossley- 

Holland,  Norman 

Hornby,  Percy  Holme 

Horrobin,  Arthur 

Hughes,  Joseph  Albert    

Hull,  Thomas  Ernest    

Hutchinson,  Henry  Brougham  


Irvine,  James  Colquhoun 
Johnson,  Grove 


Keiller,  Patrick  Anderson 

Kenyon,  Joseph 

King,  James  Kirkman 

Kohn,  Hugo  Stefan  

Krishnayya,  H.  V 


Larmuth,  Lionel  Gordon i 
Linch,  Frank  William.... 
Lindley,  Arthur  Stanley  . 

Lyell,  Henry  Robert 

Lynch,  Gerald  Kocho    ... 


MacGregor,  Gregor    

MnuHfiold,  Herbert   

Miiywald,  Frederick  J 

Meade,  Alwyne  Harcourt    

Meggitt,  Alfred  Ash 

Melling,  Samuel  Ernest  

MunzicH,  Frederick  Nartin  Kay. 

Merrirk,  Arnold    

Milnii,  VVillinm  Herbert  

Millar,  (MiarlcM  JiimoH 

Mimtt,  Kdwiird  Pi^ott    

Morgiiii,  Howard  lloiiUton 

Morewuod,  Caixsl  Darcy  


February  20th,  1908. 
January  16th,  1908... 

November  21st,  1907. 
February  20th,  1907.. 
February  6th,  1908... 
October  22nd,  1908... 
November  5th,  1908. 
March  19th,  1908.... 
June  18th,  1908  


March  19th,  1908  ... 
October  22nd,  1908.. 
December  5th,  1907 


Elected. 


April  2nd,  1908 

November  5th,  1908. 
February  20th,  1908. 

May  21st,  1908 

May  7th,  1908 

February  20th,  1908.. 


June  18th,  1908. 
April  2nd,  1908. 
June  18th,  1908 


October  22nd,  1908.. 


November  5th,  1908. 

May  7th.  1908 

March  19th,  1908 

June  18th,  1908  


May  7th,  1908 

October  22nd,  1908. 

May  7th.  1908 

March  19th,  1908... 


November  5th,  1908. 
F6bruary  20tli,  1908. 

March  5th,  1908 

February  6tl),  1908  .. 

May  21at,  1908 

March  5th,  1908 

Juno  18th,  1908 

January  Ifllli,  1908.. 
Novemlwr  5th,  1908. 

October  22n*d,  1908.. 

Juno  18th,  1908 

Deoomber  fith,  1907 . 


June  18th. 
May  7th. 
February  20th 


May  7  th. 

J)       >i 
December  3rd. 

May  7th. 
December  3rd. 

May  7  th. 
December  3rd. 
February  20th. 

>>  >» 

May  7  th. 
December  3rd. 
May  7th. 
June  18th. 

May  7th. 

December  3rd. 

»»  u 

June  18th. 

December  3rd. 


June  18th. 
May  7th. 
December  3rd. 

June  18th. 
December  3rd. 

>i  It 

June  18th. 
May  7  th. 

December  3rd. 
May  7th. 


Juno  18th. 
May  7th. 
December  3rd. 
February  20tli. 
December  3rd. 


February  20th. 


VII 


Name. 


Neech,  Herbert  Richard  February  6th,  1908... 

Neogi,  Panchfinan February  20tli,  1908.. 

Norman,  Cyril  Lawrence October  22^1,  1908.. 

Normaud,  Alexander  Robert  


Oke,  Alfred  William    

Okell,  Stanley  Allen  Warrington 


Pearson,  George  Edward  

Pearson,  John  William    

Perry,  Frank 

Phillips,  Thomas  Richards 

Pingriff,  George  Neville  

Hnuock,  Douglas  Robert '   Deceml)er  5th,  1 907 . 

Power,  George  O'Brien  . I  June  4th,  1908 


December  5th,  1907. 
April  2nd,  1908 


November  5th,  1908. 
June  4th,  1908 


February  6th,  1908... 
November  21st,  1907, 


Ray,  Haradhan May  7th,  1908  

Readwin,  William    I       >>  ,,'       ,, 

Ronnie,  Alexander    I  October  22nd,  1908.. 

Rhead,  Ezra  Lobb {         ,,  ,, 

Richards,  Francis  Edward  i  February  6th,  1908  . 

Roach,  William  Frothingham     {  June  4th,  1908  

Runeckles,  Arthur  Robert  I   December  5th,  1907. 

Rutter,  Clement  Thomas May  21st,  1908 


Salamon,  Maurice  Salamon 

San,  Manng  IT 

Saunderson,  William    

Scott,  Andrew  L 

Seelhorst,  William    

Shaw,  William  Bayliss    

Shilstone,  Herbert  M 

Singh,  Puran 

Smythe,  John  Armstrong    

Sommerfoldt,  Ernst 

Southcombe,  James  Edward    ... 

Speed,  John  Day  

Spiers,  Charles  Sedgley    

Stead,  Arthur    

Stewart,  Alexander  Mackintosh. 
Stokes,  Edward 


October  22nd,  1908  .. 
November  19th,  1908 
October  22nd,  1908... 
December  19th,  1907. 

April  2nd,  1908  

November  2l8t,  1907. 
November  19th,  1908. 
December  19th,  1907 

October  22nd,  1908. 

May  21st,  1908 

April  2nd,  1908  ... 
December  19th,  1907 
January  16th,  1908.. 

May  7th,  1908 

May  2l8t,  1908    


Tate,  Francis  George  Henry    October  22nd,  1908 . . 

Thomas,  Frank  Moreton November  5th,  1908. 

Trechmanu,  Adolph  Octavius    I  December  5th,  1907  .. 

Tyson,  Thomas  Marshall January  l6th,  1908... 

Unwiu,  Harry  Jackson    {  November  21st,  1907. 

Vidyant,  Hari  Prasad  i  May  2l8t,  1908    ... 

Wade,  Alfred December  5th,  1907 . 


Walker,  Herbert 
Walton,  Sidney  Gilbert 
Ward,  Herbert  Horace  ., 
Watkins,  Edwin  John... 


November  21st,  1907 
November  5th,  1908. 

May  7th,  1908 

March  5th,  1908 


Elected. 

May  7th. 
December  3rd. 


February  20th. 
June  18th. 

December  3rd. 


May  7th. 
February  20th. 

December  3rd. 

June  18th. 

t*      *  * 
December  3rd. 

May  7th. 
December  3rd. 
February  20th. 
June  18tb. 

December  3rd. 
'>  »i 

>»  )> 

February  20th. 
May  7th. 
February  20th. 
December  3rd. 
February  20tii. 

>>  »> 

December  3rd. 
June  18th. 

February  20th. 

June  18th. 
i>       >> 

December  3rd. 

Februaj[3'  20th. 


June  18th 

February  20th. 

»»  >i 

December  8rd. 
June  18th. 
May  7th. 


Vlll 


Name. 


Watson,  Herbert  Edmestou    

Watson,  John    

Watt,  John    

Watt,  Robert  Dickie 

Weighell,  Arthur 

Wheatley,  William  

Williams,  David  Thomas 

AVillianis,  Joseph  Henry 

Williams,  Frederick 

Wilson,  Harry  Percy    

Winterson.  William  George    ..  .. 

Withey,  AVilliam  Henry 

Wood,  Francis  Charles  Benjamin 

Wootton,  William  Ord 

Worley,  Frederick  Palliser 

Wright,  Allister  MacLoan 

Wright,  Charles  Harold 

Yates,  Harry  James 

Yates,  Joseph    

Young,  Charles  Robert    


Proposed. 


December  5th,  1907.. 
December  19th,  1907. 
Novemberl9th,  1908. 
October  22nd,  1908.., 

February  6th,  1908... 
January'ieth,  1908.. 
November  21st,  1907, 
October  22nd,  1908.. 
December  5th,  1907.. 
October  22nd,  1908.. 
December  19th,  1907 
January  16th,  1908.. 
November  5th,  1908 

October  22nd,  1908.. 
May  7th,  1908 

May  21st,  1908 

December  19th,  1907 
May  7th,  1908 


Elected. 

February  20th. 
December  3rd. 


May  7th. 
February  20th. 

>)  j> 

December  3rd. 
February  20tb. 
December  3rd. 
February  20th. 

)>  j> 

December  3rd. 


June  18th. 


February  20th. 
June  18th. 


HONORARY  AND  FOREIGN  MEMBERS  ELECTED  DURING  1908. 


Name. 


Le  Bel,  Joseph  Achille Jamniry  16th,  1908.. 

Ive  Chatelier,  Henry  Louis  


Gautier,  Armand  Emile  Justin 


Haller,  Albin 

Hittorf,  Johann  Wilhelni 


Richards,  Theodore  William 
Wallach.  Otto    


Elected. 


February  6th. 


IX 


FELLOWS  DECEASED,  1908. 
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114.  The  chemical  action  of  radium  emanation.     Part  III. 

On  water  and  certain  gases.  By  Alexander  Thomas 
Cameron  and  Sir  William  Ramsay,  K.C.B 

115.  The  chemical  action  of  radium  emanation.     Part  IV. 

On  water.  By  Alexander  Thomas  Cameron  and 
Sir  William  Ramsay,  K.C.B. 

116.  Titani-dihydroxymaleic    acid    and    the   detection   of 

titanium      By  Henry  John  Horstmau  Fenton 

117.  The  preparation  of  di.selcnides.     Dibonzyl  diselenide. 

(Preliminary  note.)  By  Thomas  Slater  Price  an 
Lionel  Manfred  Jones    

118.  The  optical  and  sensitising  properties  of  the  isocyanino 

dyes.     By  Samuel  Edward  Sneppard 

119.  The   polarimetric  study  of  intramolecular  rearrange- 

ment in  inactive  substances.  By  Thomas  Stewart 
Patterson  and  Andrew  McMillan    

120.  Mercuric  zinc  cyanide.     A  correction.     By  Wyndhanj 

Kowlmid  Diinstan  .'. 

121.  Kthyl    0-methyl-2-pyrone-3  :6-dicarboxylate    and  its 

derivativoM.     By  John  Lionel  Simonsen    

122.  ContribuiionH  to  the  clu-miHtry  of  th«  amidincs.     Part 

II.  2-AnilinoiHui/.oxazol«  nnd  the  supposed  anilodi- 
hydroben/dxazolc.  By  George  Young  and  Albert 
KrncMt  DiiiiHtan  

123.  Th<!   mIow    <l<!oomp(>Hition    of  amnioniam    chromate, 

dlihromiitr,  and  triclironiato  by  boat.  By  Walter 
Craven  Ball 
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124.  The  interaction  of  copper  and  nitric  acid  in  presence 

of  metallic  nitrates  considered  with  reference  to  the 
existence  of  hydrates  in  solution.  By  Edward  Henry 
Rennie,  Alfred  James  Higgin,  and  William  Terueut 
Cooke    

125.  The   triazo-group.      Part   IV.      Allylazoimide.      By 

Martin  Onslow  Forster  and  Hans  Eduard  Fierz  

126.  Aromatic  arsonic  and   arsinic  acids.     By  Frank  Lee 

Pyman  and  William  Colebrook  Reynolds 

127.  Condensation  products  from  amiuopiuenedicarboxylic 

acid.     By  William  Godden  

128.  A  delicate  test  for  bromides  alone  or  in  solution  with 

chlorides.     By  James  Sprunt  Jamieson 

129.  Experiments  on  the  synthesis  of  1-methylcj/cZohexyl- 

idene  4-acetic  acid,  CHMe<^Jj2'.[;{j2>C:CH-COjH. 

Part  I.  By  William  Henry  Perkin,  jun.,  and 
William  Jackson  Pope  

130.  A  method  for  the  nieasuremeut  of  rate  of  change  in 

solid  alloys.  (Preliminary  note.)  By  Guy  Dunstan 
Bengough    

131.  Viscosity  determinations  at  high  temperatures.     By 

Charles  Edward  Fawsitt    

132.  Dinitrodi|)heiiylamine-o-sulphonic  acids.  (Preliminary 

note.)     By  Samuel  Smiles    

133.  The  study  of  tlie  absorption   spectra   of  the   hydro- 

carbons isolated  from  the  products  of  the  action 
of  aluminium  chloride  on  naphthalene.  By  Annie 
Homer  and  John  Edward  Purvis 

134.  The  synthesis  and  constitution  of  certain  pyranol  salts 

related  to  brazilein  and  hajmatein.  By  William 
Henry  Perkin,  jun.,  Robert  Robinson,  and  [in  part] 
Maurice  Russell  Turner 

135.  Brazilin,    haematoxylin,  and  their  derivatives.     Part 

IX.  On  brazilein,  haimatein,  and  their  derivatives. 
By  Paul  Engels,  William  Henry  Perkin,  jun.,  and 
Robert  Robinson 

136.  The  effect  of  constitution  on  the  optical  activity  of 

nitrogen  compounds.     By  Reginald  W.  Everatt   

137.  The  electrolytic   oxidation   of   some   hydroxybenzoic 

acids.  By  Arthur  George  Perkin  and  Frederick 
MoUwo  Perkin    

138.  Note  on  morindin.      By  Arthur  George  Perkin 

139.  Some  esters  of  arsenious  acid.     By  William  Robert 

Lang,  John  Fi'ancis  Mackoy,  and  Rosa  Aitken 
Gortner    

140.  o-Mcthylcamphor  and  fenchone.     By  Walter  Hamis 

Glover  

141.  Ester  hydrolysis  and  theories  of  c-sterifiiation.     Hy 

Arthur  Lapwor th  
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142.  Experiments  on  the  formation  and  hydrolysis  of  esters, 
acetals,  and  allied  compounds.  (Preliminary  note.) 
By  Edward  Fitzgerald  and  Arthur  Lap  worth  


J%int  \%th. 

143.  The  thermal  decomposition  of  hydrocarbons.     Part  I. 

[Methane,  ethane,  ethylene,  and  acetylene.]  By 
William  Arthur  Bone  and  Hubert  Frank  Coward  ... 

144.  The  rusting  of  iron.     By  William  Augustus  Tilden  ... 

145.  Studies    on    zirconium.     By   Edgar    Wedekiud    and 

Samuel  Judd  Lewis   

146.  The     constituents    of      Canadian      hemp.     Part    L 

Apocynin.     By  Horace  Finnemore 

147.  A  new  synthesis  of  apocynin.     By  Horace  Finnemore. 

148.  The  constitution  of  the  diazonium  perbromides.     By 

Frederick  Daniel  Chattaway    

149.  Cholestenone.     By  Charles  Doree  and  John  Addymau 

Gardner   

150.  Solubility  of  silver  chloride  in  mercuric  nitrate  solu- 

tion. By  Bertram  Hayward  Buttle  and  John 
Theotlore  Hewitt    

151.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  IX.  The  nitroso-  and  nitro- 
groups.  By  Edward  Charles  Cyril  Baly  and  Cecil 
Henry  Desch  

152.  Ben2eneazo-2-pyridone.     By  William    Hobson   Mills 

and  Sibyl  T.  Widdows  

153.  The    electrolytic   chlorination  of  the   salts  of  some 

organic  acids.  By  John  Kenneth  Harold  Inglis  and 
Fred  Wootton 

154.  The  action  of  nitrous  gases  on  dic/yc/wpentadieuo.     By 

Alexander  Rule  

155.  An  alternative  structure   for    the    supposed    stereo- 

isomeric  a-osazones.  By  Frederick  Daniel  Chatta- 
way   

166.  The  formation  of  4-pyrone  compounds  from  acetyleuic 
acids.     Part  II.     By  Siegfried  lluhemann    

157.  The  fluorescence  of  platinocyanides.  By  Leonard 
Angelo  Levy 

168.  The  ^reparation  of  disuliihides.  Part  II.  The  action 
of  alkalis  on  sodium  alkyl  tliiosulpiiatfs.  By  Thomas 
Sinter  Price  and  Douglas  Frink  Twiss  

159.  Note  on  tlto  forniatiou  of  lead  othoxidc.    By  Frederick 

Mollwo  Perkin    

160.  Some    reactions    of    phenylhydrazine    with   metiillic 

cyaniflos  and   otlier   salts.     My    Robert    du    Jer.si-y 

Fleming  Struthers 

I'll.  Thi>  fiiniiatioii  of  polyiudidea  in  nitrolienzene  Noliition. 
Part  III.  Till)  choniical  disaociation  of  tiio  poly- 
iodidcH  of  the  alkali  metals  and  ammonium  radicles. 
liy  ilnrry  Mudforth  Dawson 
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The  hydrolysis  of  araygdalin  by  emulsin 

By  Samuel  James  Mansou  Auld 

A  new  form  of  potash  bulb.     By  Arthur  Edwin  Hill 


Papers  received  during  the  vacation  and  ■published,  or  passed 
for  publication,  in  the  Transactions: 

164.  The  use  of  the  micro-balance  for  tlie  determination  of 

electrochemical  equivalents  and  for  the  measurement 
of  densities  of  solids.*  By  Otto  Brill  and  Clare  de 
Brereton  Evans 

165.  The  preparation  of  disulphides.     Partlll.     The  nitro- 

benzyl  disulphides.  By  Thomas  Slater  Price  and 
Douglas  Frank  Twiss 

166.  The     relation     between     unsatui'ation     and     optical 

activity.  Part  III.  Optically  active  salts  of  acids 
containing  adjacent  unsaturated  groups.  By  Thomas 
Percy  Hiiditch    

167.  The   constitution    of   glucose    derivatives.      Part    I. 

Glucose-anilide,  -oxime,  and  -hydrazoue.  By  James 
Colquhouu  Irvine  and  Robert  Gilmour - 

168.  The  fis-    and    i/'rty<^-modifications    of    1 -methyl  cycfo- 

hexan-2-ol-4-carboxylic  acid,  and  iheir  couve.'fiion 
into  l-methyl-A^-c2/fiohexene-4-carboxylic  acid.  By 
Andrew  Norman  Meldrum  and  William  Henry 
Pe  rk  i  n ,  j  u  n „ 

169.  Studies   on   the  viscosity  and   conductivity  of   soioie 

aqueous  solutions.  Part  1.  Solutions  of  sucrose, 
hydrogen  chloride,  and  lithium  chloride.  By  W- 
Heber  Green  

170.  Studies  on   the   viscosity   and  conductivity  of  some 

aqueous  solutions.  Part  II.  Mixtures  of  solutions 
of  sucrose  and  lithium  chloride  ;  a  contribution 
towards  the  elucidation  of  the  connexion  between 
ionic  mobility  and  the  fluidity  of  the  solution.  By 
W.  Heber  Green 

171.  The  reduction  of  refractory   oxides   by   carbon.     By 

Harold  Cecil  Greenwood   

172.  The   production    of    ferro-alloys.     By    Harold    Cecil 

Greenwood  

173.  The  rapid  electroanalytical  deposition  and  separation 

of  metals.  Part  II.  Antimoiay  and  tin.  The  em- 
ployment of  a  diaphragm.  By  Heury  Julius  Salomon 
Sand 

174.  The  measurement  of  a  homogeneous  chemical  change  in 

a  gas.  (The  thermal  decomposition  of  ozone.)  By 
Herbert  Edmund  Clarke  and  David  Leonard  Chap- 
man  

175.  The  proteins  of  egg-yolk.     By  Robert   Henry  Aders 

Plimmer 


This  vaper  was  takeu  as  read  at  Ijhe  meeting  of  May  21st,  1908. 
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176.  The  conductivities  of  the  o-oximiuo-fatty  acids.     By 

John  Kenneth  Harold  Inglis  and  Lottie  Emily 
Kuight 

177.  Studies  of  the  perhalogen  salts.     Part  II.     By  Charles 

Kenneth  Tinkler    

178.  The  formation  of  ethers  from  compounds  of  the  benzoin 

type.  By  James  Colquhoun  Irvine  and  David 
McNicoll 

179.  Aromatic  a-disulphones.     By  Thomas  Percy  Hilditch. 
180^  The  action  of  bromine  on  i8-hydrindone.     By  Norman 

Allen  Creethand  Jocelyn  Field  Thorpe 

181.  On  polymori)hi3in,  with  especial  reference  to  sodium 

nitrate  and  calcium  carbonate.  By  William  Barlow 
and  William  Jackson  Pope  

182.  The   oxidation   of  phospiiorous   acid  by   iodine.     By 

Bertram  Dillon  Steele    

183.  The    direct    interaction    of    magnesium     and     alkyl 

halides.     By  James  Frederick  Spencer  and  Mary  S. 

Cre  wdson 

181.  The  interaction  of  the  metals  of  the  aluminium  group 
and  organic  halogen  derivatives.  By  James  Fredericfe 
Spencer  and  Marion  L.  Wallace  

185.  The  relation  between  unsaturation  and  optical  activity. 

Part  IV.  Tlie  relative  influence  of  bi-,  quadri-,  and 
sexa-valent  sulphur  on  rotatory  power.  By  Thomas 
Percy  Hilditch 

186.  Oxidations  of  hydrocarbons   of   the    benzene    series. 

Part  II.  Substances  containing  a  negative  radicle. 
By  Herbert  Drake  Law  and  Frederick  Mollwo 
Perkin  

187.  Coprosterol.     Part  I.     By   Charles  Dor6e  and  John 

Addyman  Gardner 

188.  The  spontaneous  crystallisation  of  solutions   of  some 

alkali  nitrates.     By  Bernard  Mouat  Jones 

189.  Syntheses  with  phenol  derivatives  containing  a  mobile 

nitro-group.  Part  I.  The  interaction  of  2:3:5- 
trinitro-4-acetylaminophenol  and  amines.  By 
Raphael  Meldola  and  James  Gordon  Hay  

190.  The  constituents  of  the  expressed  oil  of  nutmeg.      By 

Frederick     Belding     Power     and     Arthur     Henry 

Sal  way 

101.  The  preparation  of  disulphides.  Part  IV.  Ksters  of 
<litliiodiglvcollic  and  dithiodilactylic  acids.  By 
Thoinaa  Slater  Price  and  Douglas  Frank  Twiss  .....'. 
:'..  Contributions  to  the  chemistry  of  the  cholesterol 
group.  Part  I.  The  action  of  liydrogen  peroxide 
and  of  fused  poUwsiuni  hydroxide  on  cholo^itorol. 
By  IlolHirt  HoWHon  Pickard  and  Joseph  Yates  

193.  DerivutivoH  of    .S'-|)honyli»liuMuzothionium.     Part    II. 

By  Samuel  Smiles  and  '1  homas  Percy   Hilditch  

194.  Tiic    tritliionntoH  iind    totrathionutos    of    the    alkali 

mctulH.  Part  I.  By  John  Edwin  Mackenzie  and 
Hugh  Marshall  
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195.  The  synthesis  of  complex  acridines.     By  Percj' Corlett 

Austin  

196.  A  reaction  distinguishing  phosphoprntein  from  nucleo- 

protein,  and  the  distribution  of  phosphoproteijis  in 
tissues.  By  .Robert  Henry  Aders  Plimmer  and 
Frederick  Hughes  Scott 

197.  The  colouring  matters  of  the  stilbene  group.     Part  V. 

The  action  of  caustic  alkalis  on  derivatives  of  p-ira- 
nitrotoluene.  By  Arthur  George  Green  and  James 
Baddiley 

198.  The  solubility  of  lime  in  water.     By  Gerald  Tattcrsall 

Moody  and  Lewis  Thomas  Leyson  


October  22nd. 

199.  The   relationship  of  colour  and  fluorescence  to  con- 

stitution. Part  II.  Rhodamines  of  mellitic  acid. 
By  Oswald  Silberrad  and  Charles  Smart  Roy 

200.  Constitution   of  the  salts  of  the  phthaleins  and  the 

cause  of  colour  in  the  triphenylmethane  series.  By 
Arthur  George  Green 

201.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  X.  Unsaturated  acids  of  the 
benzene  series.  By  Edward  Charles  Cyril  Baly  and 
Konrad  Schaefer 

202.  Relation    between  chemical  constitution  and  physio- 

logical action  in  certain  substituted  aminoalkyl  esters. 
By  Frank  Lee  Pyraan    

203.  The  passage  of  hydrogen  through  a  palladium  septum, 

and  the  pressure  which  it  produces.  By  Demetrius 
'Tsakalotos  

204.  Constitution  of  the  phthaleins  of  mellitic  and  pyro- 

mellitic  acids.     By  Oswald  Silberrad 

205.  A  new  form  of  gas  burette.     By  Arthur  Edwin  Hill  .. 

206.  A   molecular  compound  of  trinitroacetylaminophenol 

and  /3-naphthol.  By  Raphael  Meldola  and  James 
Gordon  Hay 

207.  The   products   of    reduction   of  azoxybenzene.     (Pre- 

liminary note.)     By  Leslie  Hamilton  Berry 

208.  The  chlorination  of  para-nitroaniline.     By  Bernhard 

Fliirscheim  

209.  Syntheses  with  the  aid  of  monochloromethyl  ether. 

Part  \.  The  action  of  monochloromethyl  ether  on 
the  sodium  derivatives  of  ethyl  malonate  and  ethyl 
isoprqpylmalonate.     By  John  Lionel  Simonsen    

210.  The   effect   of    constitution   on    the    rotatory    power 

of  optically  active  nitrogen  compounds.  Part  III. 
By  Reginald  William  Everatt  and  Humphrey  Owen 
Jones    

211.  Studies  on  the  cobaltinitrites.     By  Mary  Cunningham 

and  Frederick  Moll  wo  Perkin  
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212.  The  relation  between  Tiscosity  and  chemical  constitu- 
tion. Part  II.  The  existence  of  racemic  compounds 
in  the  liqi;id  state.  By  Albert  Ernest  Dunstan  and 
Ferdinand  Bernard  Thole 

21S.  The  formation  of  polyiodides  in  nitrobenzene  solution. 
Part  IV.  The  electrolytic  dissociation  of  the  poly- 
iodides of  the  alkali  metals  and  ammonium  radicles. 
By  Harry  Medforth  Dawson  and  Colin  Gyrth 
Jackson     

214.  The  direct  action  of  radium  on  copper  and  gold.     By 

Edgar  Philip  Perman 

215.  The  atomic  volumes  of  phosphorus.     Part  II.     Phos- 

])horus  and  bromine.  By  Edmund  Brydges  Rudhall 
Prideaux   

216.  Isomeric    chromous  chlorides.     By  Elizabeth    Mary 

Rich 

217.  The     relative    atomic     weights     of    hydrogen     and 

chlorine.  By  Robert  Whytlaw  Gray  and  Frank 
Play  fair  Burt  

218.  The  interaction  of  hydrogen   dioxide  and  sulphides. 

By  Maud  Gazdar  and  Samuel  Smiles  

219.  The  influence  of  solvents  on  the  rotation  of  optically 

active  compounds.  Part  XIII.  Ethyl  tartrate  in 
aromatic  nitro-derivatives.  Influence  of  temperature 
change  on  rotation  in  solution.  By  Thomas  Stewart 
Patterson 

220.  The  isomeric  menthols.   (Preliminary  note.)   By  Robert 

Howson  Pickard  and  William  Oswald  Littlobury   ... 


November  5th. 

221.  The  direct  union  of  carbon  and  hydrogen.     Synthesis 

of  methane.  By  William  Arthur  Bono  and  Hubert 
Frank  Coward 

222.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  XI.  Some  aromatic  hydro- 
carbons. By  Edward  Charles  Cyril  Baly  and 
William  Bradshaw  Tuck  

223.  Organic    derivatives    of    silicon.      Part     VII.      The 

synthesis  of  f^Z-sulphobenzylethylwobutylsilicyl 
oxide.  By  Bernard  Dunstan  Wilkinson  Lufl"  and 
Frederic  Stanley  Kij)ping 

224.  The  relation  l)etween  viscosity  and  chemicnl  constitu- 

tion.     Part    III.      The    enol-ketonic    lautomerism. 

By    Albert     Ernest    Dunstan    and    James     Arthur 

Stublm 

226.  The  chlorination  of  methyl  derivatires  of  pyridine. 

I'art   II.      2-Methy]pyri(line.      By   William  James 

Hell    

220.  Th«  chlorine  derivatives  of  pyiidino.     I'art  IX.     Pre- 

prirnli'in   and   orientation   of   3  :  fidichloropyridinc. 

jly  Williiini  .FniinH  Sill 
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227.  The     chlorine     derivatives    of    pyridine.      Part     X. 

Orientation  of  2  :  3  :  S-trichloropyridine.  By  William 
James  Sell    

228.  The   triazo-group.     Part    V.     Resolution   of  a-triazo- 

[)ropionic  acid.  By  Martin  Onslow  Forster  and  Hans 
Eduard  Fierz  

229.  The  triazo-group.     Part  VI.     Triazoethyl  alcohol  and 

triazoacetaldehyde.  By  Martin  Onslow  Forster  and 
Hans  Eduard  Fierz 

230.  Contribution  to  the  chemistry  of  the  cholesterol  group. 

Part  II.  Some  oxidation  products  of  sitosterol.  By 
Kobert  Howson  Pickard  and  Joseph  Yates    

231.  Experiments  on  the  synthesis  of  the  terpenes.    Part  I 

(cout.).  Resolution  of  rfM-methyl-A^-cycZohexene- 
4-carboxyIic  acid  and  syntliesis  of  the  optically  active 
modifications  of  terpineol.     By  Kenneth  Fisher  and 

William  Henry  Perkin,  jun 

282.  Experiments  on  tlie  synthesis  of  the  terpenes. 
Part  XIII.  Sj'nthesis  of  iaocarvestrene  (a"-*""- 
?ft-menthadiene)  and  its  derivatives.  By  Kenneth 
Fisher  and  William  Henry  Perkin,  jun 

233.  Colour  and  constitution   of  azomethine   compounds. 

Part  II.   By  Frank  George  Pope  and  Robert  Fleming. 

234.  Aromatic  arsonic  acids.     By  Marmaduke  Barrowclitf, 

Frank  Lee  Pyman,  and  Frederic  George  Percy 
Remfry 

235.  The  condensation  of  salicylaldehyde  and  benzamide. 

By  Arthur  Walsh  Titherley  and  Morris  Edgar 
Marples    

286,  The  coumarin  condensation.     By  Arthur  Clayton 

237.  Experiments  on  the  synthesis  of  1-raethylcycZohexyl- 
idene-4-acetic  acid.  Part  II.  By  Victor  John 
Harding,  Walter  Norman  Haworth,  and  William 
Henry  Perkin,  jun 


November  \9th. 

238.  Meteloidine  :  a  new  solauaccous  alkaloid.     By  Frank 

Lee  Pyman  and  William  Colebrook  Reynolds  

239.  The  affinity  of  certain  alkaloids  for  hydrochloric  acid. 

By  Victor  Herbert  Veley   

240.  The  relation  between  absorption  spectra  and  chemical 

constitution.  Part  XII.  Some  amino-aldehydes  and 
-ketones  of  the  aromatic  series.  By  Edward  Charles 
Cyril  Baly  and  Effie  Gwendoline  Marsden 

241.  Organic  derivatives  of  silicon.     Part  VIII.     The  re- 

solution of  (^/-sulphobenzylethylwobutylsilicyl  oxide 
and  the  properties  of  the  optically  active  acids.  By 
Bernard  Dunstan  Wilkinson  Luff  and  Frederic 
Stanley  Kipping 
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242.  The    action     of    phosphorus     pentachloride     on    the 

methj'lene  ethers  of  catechol  derivatives.  Part  III. 
The  cyclic  carbonates  of  dichloro-ethyl-  and  -propyl- 
catechol.     By  George  Barger    

243.  The    synthesis    of    thionaphthen     derivatives    from 

styrenes  and  thionyl  chloride.  By  George  Barger 
and  Arthur  J.-imes  Ewins  

244.  The  affinity  constants  of  bases  as  determined  by  the 

aid  of  methyl-orange.     By  Victor  Herbert  Veley 

245.  Study    of    the    constitution    and    properties    of    tlie 

rhodanides  of  inorganic  radicles.  By  Augustus 
Edward  Dixon  and  John  Taylor ... 

246.  The  electrical  conductivity  of  phosphoric  acid.      By 

Harry  Edward  "William  Phillips 

247.  The  molecular  volumes   of   the   nitrites   of   barium, 

strontium,  and  calcium.  By  Prafulla  Chandra 
Ray  

248.  The  fi-rmation  of  some  carbides.     By  John  Norman 

Pring    

249.  4-Chloroacenaphthone.     By   Holland    Crompton   and 

Eva  Richardis  Cyriax 

250.  Some   molecular   compounds  of  styphnic   and   picric 

acids.     By  Charles  Stanley  Gibson 
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Double  salts  of  potassium  iodide  with  mercuric  iodide 
and  dimercuriodocamphor  in  organic  solvents.  By 
James  Ernest  Marsh  and  Robert  de  Jersey  Fleming 
Struthers 

The  action  of  mercuric  iodide  on  ketones  in  alkaline 
solution.  By  James  Ernest  Marsh  and  Robert  de 
Jersey  Fleming  Struthers 

The  condensation  of  camphor  with  mercuric  iodide. 
Bv  James  Ernest  Marsh  and  Robert  de  Jersey 
Fleming  Struthers 

The  relution  between  absorption  spectra  and  chemical 
constitution.  Part  XIII.  Some  pyronos  and  allied 
compouniis.  By  Edward  Charles  Cyril  Baly,  Jolin 
Norman  Collie,  and  Herbert  Ednieston  Watson  

Organic  derivatives  of  arsenic.  Parti.  Dicamplioryl- 
arsinic  acid.  By  Gilbert  T.  Morgan  and  Francos  M. 
G.  MJcklethwait 

Tellurium  dicyanido.     By  Herbert  Edwin  CockHOiige. 

Boron  thiocyanato.     By  Hcrlx^t  Edwin  Cocksedgp  ... 

The  viHcosily  of  fuming  suliduiric  ncid.  J{y  Albert 
ErncBt  Dunstan  and  Uol)crt  William  Wilson    

The  «iec.)mjK)Hi(ion  of  carbon  dioxide  by  the  silent 
electric  dinchurg«.     By  AlfrwJ  Holt,  jun 

Note  on  oxalyl  chloride.  By  Humphrey  Owen  Jonos 
Aiid  I Iiibot  t . Sanderson  Taskur 
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261.  The  densities  of  krypton  and  xenon.     By  Ricliard  B. 

Moore  

262.  The  action  of  reducing  agents  on  tannic  and  gallic 

acids.     By     Walter    Myers    Gardner    and     Herbert 
Henry  Hodf^son  

263.  The  action  of  iodine  on  phenols  and  a  modified  process 

for  the  estimation  of  tannic  acid.      By  Walter  Myers 
Gard  ner  and  Herbert  Henry  Hodgson     

264.  Ester   catalysis    and   a    modification    of    tlia    theory 

of  acids.     By  Edward  Fitzgerald  and  Arthur  Lap- 
worth    

265.  An  examination  of  the  conception  of  hydrogen  ions  in 

catalysis,  salt  formation,  and  electrolytic  conduction. 
By  Arthur  Lap  worth „ . . . 


December  17  th. 

266.  Silicon  researches.     Part  XL     Silicotetrapyrrole.     By 

James  Emerson  Reynolds 

267.  Silicon  researches.     Part  XIL     The  action  of  8ilico> 

chloroform  on  potassium  pyrrole.  By  James  Emerson 
Reynolds 

268.  Silicon  researches.     Part  XIIL     Silicon   halides  and 

pyridine,  acetonitrile,  etc.  By  James  Emerson 
Reynolds ..  

269.  The  affinity   values  of    tropine  and   its   derivatives. 

By  Victor  Herbert  Veley  

270.  Hydroaromatic  ketones.     Part   L     Synthesis   of  tri- 

methylcyctohexenone  (j'sophorone)  and  some  horao- 
logues.     By  Arthur  William  Crossley  and   Charles 

Gilling 

27L  Note  on  the  determination  of  the  rate  of  chemical 
change  by  measurement  of  the  gases  evolved.  By 
John  Cannel  Cain  and  Frank  Nicoll  

272.  The   formation    and    reactions   of    imino-compounds. 

Part  VIL  The  formation  of  1  : 3-naphthylene- 
diamine  from  3-imino-a-cyano-7-plienylpropane. 
By  Stanley  Robert  Best  and  Jocelyn  Field  Thorpe  ... 

273.  The  absorption  spectra  of  para-benroquiiione,  quinol, 

and  quinhydrone  in  the  state  of  vapour  and  in 
solution.  By  Walter  Noel  Hartley  and  Alfred 
Godfrey  Gordon  Leonard  

274.  The  constitution   of  para-benzoquinone.     By  Walter 

Noel  Hartley  

275.  Benzyl  sulphoxide :    a   possible  example  of  dynamic 

isomerism.     By  John  Armstrong  Smythe 

276.  The    chemical    dynamics    of    the    reactions   between 

sodium  thiosulphate  and  organic  halogen  compounds. 
Part  IIL  By  Arthur  Slator  and  Douglas  Frank 
Twiss    
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277.  Note    on    the    optical    rotatory    power    of    menthyl 

ciunamate.     By  Thomas  Percy  Hilditch    

278.  Liberation  of  iodine  from  hydriodic  acid  by   certain 

halogenated  malonyl  derivatives.     By  Martha  Annie 
AVhiteley 
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LIBRARY  RULES. 


1 .  The  Library  is  open  for  consultation,  and  for  the  issue  and 
return  of  books,  daily  from  10  a.m.  to  6  p.m.  (Saturdays  10  a.m. 
to  2  p.m.) ;  and  in  the  evenings  of  those  days  on  which  the 
Chemical  Society  meets. 

2.  Fellows  are  not  allowed  to  have  on  loan  more  than  six 
volumes  at  a  time,  without  special  permission  from  the  Librarian. 

3.  All  Journals,  Dictionaries,  and  Pamphlets  of  which  there 
are  not  duplicate  copies,  and  certain  early  Chemical  and  other 
Books  distinguished  in  the  Library  Catalogue  by  a  star,  belong 
to  the  Keference  Library,  and  are  not  for  general  circulation. 
Fellows  desiring  to  borrow  books  from  the  Reference  Library  must 
make  a  special  application  in  writing  to  the  Librarian,  undertaking 
to  bear  all  risks  of  transit,  &c.,  and  to  return  the  volumes  within 
one  month ;  the  Librarian  may  then,  at  his  discretion,  issue  such 
books.  This  regulation  does  not  apply,  however,  to  volumes  of 
Periodicals  of  which  no  duplicate  copies  exist  in  the  Library. 

4.  A  book  may  not  be  taken  out  of  the  Library  until  one  month 
after  it  has  been  received. 

5.  Books  must  not  be  removed  from  the  Library  until  a 
voucher  for  them  has  been  signed  and  delivered  to  the  Librarian. 

6.  Books  are  issued  either  to  the  Fellow  desiring  the  loan,  or 
to  a  person  bringing  a  written  order  from  him.  In  either  case  a 
receipt  must  be  given  on  the  form  provided.  When  a  Fellow  desires 
a  book  or  books  to  be  sent  to  him,  he  must  send  to  the  Librarian 
a  written  order,  and  pay  the  whole  cost  of  carriage.  All  books 
borrowed  by  Fellows  shall  be  at  the  risk  of  the  borrower  from  the 
moment  they  are  issued  or  despatched  by  the  Librarian,  and  until 
they  are  returned  to  him. 

7.  Books  may  not  be  sent  out  of  the  United  Kingdom. 
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8.  Books  which  have  been  bespoken  shall  circulate  in  the  order 
of  application. 

9.  Fellows  shall  be  at  liberty  to  retain  a  book  one  calendar 
month,  unless,  at  the  expiration  of  a  fortnight,  notice  is  received 
that  the  book  is  required  by  another  Fellow,  in  which  case  it  must 
be  returned  at  once.  Single  parts  of  journals  may  not  be  retained 
longer  than  one  week. 

10.  The  names  of  Fellows  borrowing  books  shall  be  entered  by 
the  Librarian,  or  Officer  in  attendance,  in  a  book  kept  for  that 
purpose.  When  a  Fellow  returns  a  book,  his  voucher  shall  bo 
given  to  him,  and  a  record  of  the  return  duly  made. 

11.  In  the  case  of  Fellows  returning  books  by  messenger  or 
public  conveyance,  the  voucher  shall  be  returned  by  the  Librarian 
through  the  post. 

12.  Fellows  retaining  books  longer  than  the  time  specified,  or 
neglecting  to  return  them  when  demanded,  shall  forfeit  the  right  to 
borrow  books  from  the  Library  until  the  volume  or  volumes  be 
returned. 

13.  Fellows  to  whom  books  have  been  issued  shall  be  held 
responsible  for  their  preservation  from  injury ;  and  if  any  book 
when  returned  is  found  to  have  been  damaged,  the  Council  may 
order  that  it  be  repaired  or  replaced  at  the  expense  of  the  borrower. 
In  the  event  of  any  book  being  lost,  or  being  detained  after  appli- 
cation has  been  made  for  its  return,  the  Council  may  replace,  at 
the  cost  of  the  borrower,  the  volume  or  volumes  so  lost  or  detained. 
This  rule  shall  also  apply  to  single  parts  of  current  periodicals. 

14.  For  the  purpose  of  revision  and  cleaning,  the  Library  shall 
be  closed  for  a  fortnight  in  August  of  each  year  j  before  which 
time  all  books  must  be  returned,  unless  special  permission  has  been 
previously  obtained  from  the  Librarian.  In  the  event  of  any  book 
not  being  returned  on  such  occasion,  the  Council  may  replace  it 
at  the  cost  of  the  borrower. 

15.  No  persons  other  than  Fellows  of  the  Society  have  the 
privilege  of  using  tlie  Library,  except  upon  a  written  introduction 
from  a  Fellow,  with  wlioui  rests  the  responsibility  for  all  books 
consulted  by  the  person  introduced.  Such  inti'oduction  shall  be 
valid  k)r  one  occasion  only. 
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ADDITIONS  TO   THE   LIBRARY  DURING  THE  YEAR  1908. 

Abegg^,  B.    See  Handbuch  der  anorganischen  Chemie. 

American  Journal  of  Science  and  Arts.  2nd  Series,  Nos.  58 — 60, 
77,  78,  94, 146—150.  3rd  Series,  Nos.  2—6.  New  Haven  1855—1871. 

Analyst,  The.     See  Society  of  Public  Analysts. 

Angeli,  Angela.  Ueber  einige  sauerstoffhaltige  Verbindungen  des 
Stickstoffs.  Uebersetzt  von  Kurt  Arndt.  (Sammlung,  XIII). 
Stuttgart  1908. 

Annales  de  Chimie  et  de  Physique.  2nd  series.  By  Oay-Lussac 
and  Arago.  [after  vol.  Ixxiii]  by  Gay-Lussac,  Arago,  Chevreul, 
Savary,  Dumas,  Pelouze,  Boussingault,  and  Regnault.  75  vols. 
Paris  1816—40.     [Vols,  i— iii,  reprinted.     Paris  1830.] 

3rd  series.     By  Gay-Lussac,  Arago,  Chevreul,  Savary,  Dumas, 

Pelouze,  Boussingault,  Regnault,  and  De  Senarmont,  [after  vol., 
XXX vii]  avec  une  revue  des  travaux  de  chimie  et  de  physiques  publics 
a  I'etranger,  par  Wurtz  et  Verdet.     69  vols.     Paris  1841 — 03. 

4th  series.     By  Chevreul,  Dumas,  Pelouze,  Boussingault,  and 

Regnault,  avec  la  collaboration  de  Wurtz,  [after  vol.  xvj  by  Chevreul, 
Dumas,  Boussingault,  Regnault,  and  Wurtz,  avec  la  collaboration  de 
J/.  Bertin.     30  vols.     Paris  1864—73. 

— —  5th  series.  By  Chevreul,  Dumas,  Boussingault,  Regnault, 
Wurtz,  Berthelot,  and  Pasteur,  avec  la  collaboration  de  Bertin. 
30  vols.     Paris  1874—83. 

6th    series.     By    Chevreul,    Dumas,    Boussingault,    Wurtz, 

Berthelot,  and  Pasteur,  avec  la  collaboration  de  Bertin,  [from  vol.  iv] 
Chevreul,  Boussingault,  Berthelot,  Pasteur,  Friedel,  Becquerel,  and 
Mascart.     30  vols.     Paris  1884—93. 

7th    series.      Vol.   i — xxi.    [from    vol.     ix],    by    Berthelot, 

Friedel,  Mascart,  and  Moissan.     21  vols.     Paris  1894 — 1900. 

Tables  des  matieres.     Series  IF.     3  vols.     Paris  1831 — 1841. 

Series  VI.     Paris  1895. 

Annalen    der    Pharmacie.     Eine   Vereinigung    des    Archivs    des 
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Apotheker-Yereins  im  nbrdlichen  Teutschland,  und  des  Magazins  fiir 
Pharinacie  und  Experimentalkritik.  Vols,  i — x,  edited  by  R. 
Brandes,  P.  L.  Geig-er,  and  J.  Liebig.  Lemgo  \lat6r  Heidelberg] 
1832—34. 

Continued  from  vol.  xi  as — 

Annalen  der  Pharmacie.  Vereinigte  Zeitschrif  t  des  neuen  Journals 
der  Pharmacie,  etc.  ;  des  Archivs  des  Apothekervereins  im  nordlichen 
Deutschland ;  und  des  Magazins  fiir  Pharmacie  und  Experimental- 
kritik. Vols,  xi — xvi,  edited  by  J.  B.  Trommsdorff,  R.  Brandes, 
P.  L.  Geiger,  and  Justus  Liebig.  Vols,  xvii — xxii,  edited  by  J.  B. 
Trommsdorff,  J.  Liebig,  and  E.  Merck.  Vols,  xxiii — xxvi,  edited 
by  J.  Liebig,  E.  Merck,  and  F.  Mobr.  Vols,  xvii — xxxii,  edited 
by  F.  Wbhler  and  J.  Liebig.  Heidelberg  1834—39. 
Continued  as — 

Aimalen  der  Chemie  uad  Pharmacie.  Vereinigte  Zeitschrift  des 
neuen  Jour^ials  der  Pharmacie,  etc. ;  uad  des  Magazins  fiir  Pharmacie 
und  Experimentalkritik.  Vols,  xxxiii — Ixxvi,  edited  by  F.  Wohler 
and  J.  Liebig.     Heidelberg  1840—50.     ill. 

New    series.     (Vol.    i,    etc.)     Vols.    Ixxvii — clvii,    edited    by 

F.  Wohler,  J.  Liebig,  and  H.  Kopp.  Vols,  clviii — clxviii,  edited  by 
F.  Wohler,  J.  Liebig,  H.  Kopp,  E.  Erlenmeyer,  and  J.  Volhard. 
Heidelberg  1851—73.     ill. 

Continued  as  — 

Justus  Liebig's  Annalen  der  Chemie  und  Pharmacie.  Vols, 
clxix—clxxii,  edited  by  F.  Wohler,  //.  Kopp,  E  Erlenmeyer,  and /. 
Volhard.  Vols,  clxxiii — jcxiv,  edited  by  F.  Wohler,  II.  Kopp,  A.  W. 
Hofmann,  A.  Kekule,  E.  Erlenmeyer,  an!  J.  Volhard.  Vols,  ccxv — 
cclxviii,  edited  by  H.  Kopp,  A.  W.  Hofmann,  .1.  Kekule,  E.  Erlen- 
meyer, and  J.  Volhard.  Vols,  cclxix — cclxx,  edited  by  Hofmann, 
Kekule,  Erlenmeyer,  and  Volhard.  Vols,  cjlxxi — cclxxxvii,  edited  by 
Kekule,  Erlenmeyer,  and  Volhard.  Vols,  cclxxxviii — ccxci,  edited 
by  Kekule,  Erlenmeyer,  Fittig,  and  Volhard.  Vols,  ccxcii— ccxcvi, 
edited  by  Erlenmeyer,  Fittig,  and  Volhard.  Vols,  ccxcvii — cccxvi, 
edited  by  Erlenmeyer,  Fittig,  A.  v.  Baeyer,  0.  Wallach,  and  J. 
Volhard.     Leipzig  1870—1901. 

[  The  words  *'urui  Pharmacie"  were  dropfied  in  1874.] 

Supplement  Bind.     Vols,  i — viii.     Leipzig  1861 — 1872. 

— —  General  register..  Vols,  i — oclxxvi.  5  vol-*.  Leipzig  1843 
—1895. 

Arndt,  Kurt.     See  Angeli,  Angela. 

See  Carrara,  G. 

Amott,  Af.  11.  The  construction  of  diaiu  gauge.s  at  Pu.sn.  (From 
tbo  J/am.  iJept.  Ajric.  India,  1,  1907.) 
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Arrhenius,  Soante.  linbersuchungea  iiber  die  galvani-;che  Leit- 
fiihigkeit  der  Elektrolyte.  Translated  by  Anna  Hamburger  and 
edited  by  Otto  Sackur.  (Ostwald's  Klassiker,  No.  160.)  pp.  153. 
ill.     Leipzig  1907. 

Aston.  B.  G.      See  New  Zealand.     Department  of  Agriculture. 

Auerbach,  Fr.     See  Handbuch  der  anorganischen  Chemie. 

Avogadro,  Amedeo.  Sur  la  densite  des  corps  solides  et  liquides 
comparee  aveo  bi  grosseur  de  leurs  molecules,  et  avec  leurs  norabres 
affinitaires.  Memoirs  I  et  II.  [Mem.  Accad.  Sci.  Torino.  XXX, 
1824,  pp.  81—154.     XXXI,   1824,   pp.   1—94.]     (Reference.) 

Barrett,  IK.  H.  Wollaston :  his  life  and  work.  (From  the  J. 
Oxford  University  Junior  Scientific  Club,  1907.) 

Baumert,  Georg,  Dennstedt,  M.,  and  Voigtlander,  F.  Lehrbuch  der 
gerichtlichen  Chemie.  Band  I.  Der  Nachweis  von  Giften  und 
gesundheitsschadlichen  Stoffen  in  Leichenteilen,  Ham,  Nahrung.s- 
und  Genussmitteln,  Gebrauchsgegenstiindeii,  Wasser,  Luft  und  Bodeu. 
pp  xvi  +  490.     ill.     Braunschweig  1907. 

Bayliss,  W.  M.  The  nature  of  enzyme  action.  [Monographs  of 
biochemistry.]     pp.  x  +  90.     London  1908. 

Beadle,  Clayton.  Chapters  on  papermaking.  Vol.  V.  Concerning 
the  theory  and  practice  of  beating,     pp.  viii  +  182.    ill.    London  1908. 

Bedford,  Duke  of.     See  Woburn  Experimental  Fruit  Farm. 

Bergtheil,  Cyril.     See  Bihar  Planters'  Association. 

Bersch,  Josef  The  manufacture  of  mineral  and  lake  pigments. 
Containing  directions  for  the  manufacture  of  all  artificial  artists'  and 
painters'  colours,  enamel  colours,  soot,  and  metallic  pigments.  Trans- 
lated from  the  second  revised  edition  by  Arthur  C.  Wright,  pp.  xv  + 
476.     London  1901. 

Bertelsmann,  W.  Die  Entwicklung  der  Leuchtgaserzeugung  seit 
1890.     (Sammlung,  Vol.  XII.)     Stuttgart  1907. 

Berthelot,  M.  Explosives  and  their  power.  Translated  and  con- 
densed from  the  French  of  M.  Berthelot  by  C.  Napier  Hake  and 
Jfi7/ia7>i  Macnab.     pp.  xi  +  563.     ill.     London  1892. 

Beveridge,  W.  W.  0.,  and  Fawcus,  //.  B.  Experiments  with 
preserved  meat.     (BVom  the  ./.  Ro]/.  Army  Me  Heal  Corps,  1908.) 

Biffen,  R.  II.     See  Journal  of  Agricultural  Science. 

Bihar  Planters'  Association.  Report  of  the  Indigo  Research 
Station,  Sirsiah  {under  subsidy  from  the  Government  of  Bengal)  for  the 
year  1907— 08.     By  CyrtV  Bergtheil.     pp.26.     Calcutta  1908. 

See  Rawson,  Christopher, 

Blanchard,  Arthur  A.  Synthetic  inorganic  chemistry,  pp.  viii  +  89. 
New  York  1908. 

Bloxam,  W.  I'opplewell.     Report  to  the  Government  of  India,  con- 
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taining  an  account  of  the  research  work  on  indigo  performed  in  the 
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sulphoxide,    a    possible     example    of 
dynamic  isomerism,  285. 
Benzylethyli.«obutylsilicol  and  its  chlor- 
ide and  oxide,  synthesis  of,  224. 
Benzylethyldipropylsilicane      and      its 

8ulj>honation,  12. 
Benzylcthylpropylsilicyl    oxide   and  its 

sulphouation,  12. 
Fienzylethylsilicone,  25. 
Benzyl  idene-o-     and     -j»-aminophenols, 

and  m-  and  j?-nitro-,  24. 
Benzylideneaniline,  o- hydroxy-,  and  its 

in'-  and  p'-nitro-derivatives,  24. 
Benzylisothioanilidomethanetriearb- 

oxylic  acid,  iliethyl  ester,  53. 
Bis-;j-acetylamiiiophenylarsinic  acid  and 

its  sodium  salt,  144. 
BiK-2-acetylaminotolyl-5-arsinic         acid 

and  its  sodium  salt,  143. 
Bi8-/>-amiuuphciiylar.siuic  acid   and    its 

sodium  and  barium  salts,  144. 
Bi)i-2aminotolyl-5-ar8inic  acid  and  its 

Rodium  suit,  143. 
Binhydroxypyridylcarbumide,  174. 
ItiHmulli    ion,     bivalent,    existence    in 

lujuoouH  Holutioiis  of  a,  76. 
Bialriazoncetic.  acid,  ethyl  ostcr,  102. 
1  : 2-BiHtriaziiuthiuie  and   the  action  of 

niagnoNiuni  phenyl  liromidu  on,  102. 
Bookii,   ({Ht    of,    from    8ir    Henry    E. 

Ko»Go«,  278,  289. 
Boron  Ihiocyannte,  270. 
Bra/iit'in  and  itH  dorivativo*,  148. 


Brazilin    and  hsematoxylin   and    their 
derivatives,  148. 

constitution  of,  54. 
Brazilinic  acid,  synthesis  of,  54. 
Bromides,  delicate  test  for,  alone  or  in 

solution  with  chlorides,  144. 
Burette,  gas,  new  form  of,  210. 
Burettes,  gas,  a  combined  stopcock  and 

capillary  connecting  tube  for,  95. 
Butanone-2  (methyl  ethyl  ketone),  azo- 

imides  of,  54. 
isoButyl  arsenite,  150. 

Cadmium   ion,   univalent,   existence  in 

aqueous  solutions  of  a,  76. 
CiBsium  nitrate,  crystallisation  of,  196. 
trithionate  and  its  monohydrate,  199. 
Caesium  and  rubidium,  estimation  of,  200. 
Calcium    carbonate,    polymorphism   of, 
193. 
nitrite,  molecular  volumes  of,  240. 
oxide  {lime),   solubility  of,  in  water, 
202. 
Camphor,  absorption  spectrum  of,  120. 
mercury  derivatives,  267. 
double  salts  of,  with  potassium  iodide 
and  merciiric  ioditle,  266. 
Camphor,     imino-,     action     of     form- 
aldehyde on,  9. 
isonitroso-,  action  of  diazomethane  on 
the  two  modifications  of,  8. 
interaction    of,    with  ^-nitrobenzyl 

bromide  and  chloride,  8. 
J\r-ethyl  ether  of,  9. 
(^Camphor,  sulphur  derivatives  of,  and 

their  rotatory  power,  195. 
Cainphorquinone,    action    of   hydrogen 

peroxide  ou,  9. 
Carbamide  and  ammonium  cyanate,  iso- 
merism of,  135. 
Carbides,  formation  of  some,  240. 
Carbon,    apparatus   for   experiments   at 
high  temj)eratures  and  pressures  on, 
131. 
direct     uniou     of,     with     hydrojgen, 

222. 
reducibility  of  magnesium  oxide  by,  29. 
Carbon  oxides,  chemical  action  of  radiuni 
emanation  on,  132. 
(dioxide,    decomjiosition    of,    by    the 
silent  electric  discharge,  271. 
a-3  :  4-Carbonyldioxyiihonylelhano,    oj8- 

dichloro",  237. 
a-3:4-Carl)onyldioxyphenylpropano,   oj8- 

d/chloro-,  237. 
Carboxyetliylthiociubimide  and  the  ac- 
tion of  diplicnylaniinc  on,   74. 
a-Carboxyni('lhyl-«/>-dijilienylthiocarb- 

amido,  pn-pimition  of,  74. 
Carboxymethylthiocarbimide    and     the 
action  of  diphonylamine  on,  74. 
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MoCarvestrene      (A^J^^i-m-mentfiadiene), 

synthesis  of,  228. 
Catechol,    reaction    of   diazoniam    salts 
with,  118. 
derivatives,   methylene  ethers,  action 
of  phosphorus  pentachloride  on, 
237. 
action   of  thionyl   chloride  and  of 
phosphorus  pentachloride  on,  50, 
iiction  of  thionyl  chloride  on,  60. 
Chemical     con.stitution      and     absorp- 
tion   sj)ectra,    relation    between, 
173,  207,  223,  235,  268. 
relation  of,  to  colour  and  fluorescence, 

204, 
and  colour  of  azornethinecompounds, 

24,  228. 
and    dielectric     constant,    relation 

between,  124. 
and   physiological   action,    relation 
between,    in   certain   substituted 
aminoalkyl  esters,  208. 
and  viscosity,  relation  between,  213, 

224. 
effect  of,  on  the  optical  activity  of 

nitrogen  compounds,  148. 
effect  of,  on  the  rotatory  power  of 
optically  active  ammonium  com- 
pounds, 28. 
effect  of,  on  the  rotatory  power  of  op- 
tically active  nitrogen  compounds, 
212. 
Chlorination,  electrolytic,  of  the  salts  of 

organic  acids,  174. 
Chlorine  and  hydrogen,  relative  atomic 

weights  of,  215. 
Chlorocodon  from  Uganda,  anew  isomer- 

ide  of  vanillin  from,  62. 
a-Chlorohydrin,  rate  of  hydrolysis  of,  by 
water  and  by  alkali,  and  the  influence 
of  neutral  salts  on  the  reaction  velo- 
city, 89. 
Cholestenone  and  its  ozonide,  173. 
Cholesterol,  action  of  fused   potassium 
hydroxide  and  of  hydrogen  peroxide 
on,  121. 
ozonide  of,  173. 
Cholesterol  group,  contributions  to  the 

chemistry  of  the,  121,  227. 
Chromium  sesqtdoxide,  reduction  of,  by 

carbon,  188. 
Chromous  chloride,  preparation  of  pure, 

and  its  hydrates,  215. 
Cinnamicacid,  alkaloidal  salts,  and  their 

optical  activity,  61. 
Cinnamic   acid,   menthyl   ester,    optical 

rotatory  power  of,  286. 
Cobaltinitrites,  studies  on  the,  212. 
Colloidal  solutions,  viscosity  of,  121. 
Colour  and  constitution  of  azometbine 
compounds,  24,  288. 


Colour  and  fluorescence,  relation  of,  to 
constitution,  204. 
in  the  triphenylmethane  series,  cause 
of,  206. 
Colouring  matters  of  the  stilbene  group, 

201. 
Co-ordinated  compounds,  constitution  of, 

94. 
Copper,  interaction  of,  with  nitric  acid 
in    presence   of    metallic    nitrates, 
141. 
direct  action  of  radium  on,  214. 
Coprostanone  and  its  oxime,   semicarb- 
azone,  andphenylhydrazine  compound, 
196. 
Coprosterol,  196. 
i/^-Coprosterol  and  its  acetate  and  benzo- 

ate,  196. 
Coumarin  and  thio-,  and  their  mercuri- 

chlorides,  26. 
Coumarins  and  thio-,  residual  aflBnityof, 
as   shown   by  their  additive   com- 
pounds, 26. 
formation  of,  229. 
o-Cresol,     3-bromo-,     3-hromo-5-nitro-, 
and  its  potassium  salts,  and  6-bromo- 
3-nitro-,  potassium  salts  of,  73. 
p-Cresol,  condensation  of,  with  epichloro- 

hydrin,  92. 
Crystal  form  of  halogen   derivatives  of 
open-chain   hydrocarbons  with  refer- 
ence  to    the    Barlow-Pope   theory  of 
structure,  29. 
Crystallisation,    spontaneous,   the   tem- 
peratures of,  of  mixed   solutions 
and  their  determination  by  means 
of  the  index  of  refraction,  30. 
of  solutions  of  some  alkali  nitrates, 

196. 
of  substances   which   form   a   con- 
tinuous series  of  mixed  crystals, 
125. 
mCyanine  dyes,  optical  and  sensitising 
properties  of,  134* 

Datura  MeUloides,  meteloidine  from,  234. 
Dchydrocholestanediouol  {oxycholestene- 

diol),  formation  of,  121. 
Dehydrositostanedionol,       Dehydrosito- 

stenedione  and   its   phenylhydrazone, 

and    Dehydrositostanedioue    and    its 

dioxime,  227. 
Dehydrositostanetriol      and      its     acyl 

derivatives,  227. 
Density,  apparatus  for  determining  the. 
See  Pyknometer.  » 

of  solids,  use  of  the  micro-balance  for 
the  measurement  of,  185. 
Dextrose    derivatives,    constitution    of, 

186. 
Diacetanilides,  formation  of,  132. 
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Diamond,  summary  of  information  as  to 

the  artificial  production  of,  131. 
Diisoamylsulphoxide,  preparation  of,  216. 
Diazobeuzeue  {benzencdiazoniuin)  chlor- 
ide, rate  of  decomposition  of,  282. 
jo-Diazoiminobenzene,  derivatives  of,  48. 
Diazomethane,  action  of,  on  the  two 
modifications  of  isonitrosocamphor,  8. 

action  of,  on  hydroxyazo-compounds, 
70. 
Diazonium  bromides,  new  general  method 
of  preparing,  93. 

^fiz-bromides,  constitution  of,  172. 

salts,      quantitative      conversion      of 

aromatic  hydrazines  into,  74. 

reaction   of,    with   mono-  and    di- 

hydric  phenols  and  with   naph- 

thols,  118. 

Diazo-reaction,  study  of,  in  the  diphenyl 

series,  51. 
a)3-Dibenzoyl-o-methoxydibenzyl       and 

its  reactions,  119. 
s-Di-i3-benzoyloxy-l :  4-diethylpiperazine 

and  its  additive  salts  and  physiological 

action,  205. 
/37-Dibenzoyloxydiethylpropylamineand 

its   additive   salts   and    physiological 

action,  208. 
37  -   Dibenzoyloxydinietbylpropylamine 

and  its  additive  salts  and  physiological 

action,  208. 
s-  fifi  -  Dibenzoyloxymethyldiethylamine 

and  its  additive  salts  and  physiological 

action,  208. 
fiy  •  Dibenzoyloxy  -1  -  propyl piperidine 

and  its  additive  salts  and  physiological 

action,  208. 
.*-j3/3- Dibenzoyloxy triethylamine  and  its 

additive  salts  and  physiological  action, 

208. 
Dibenzyl  diselenide,  184. 

sulphoxide,  preparation  of,  216. 
Dibenzylethyl-silicol  and  -silicyl  oxide, 

2r,. 
Dibenzyl.silicols,  a-  and  $-,  25. 
Dibenzylsilicon  dichloride,  25. 
Dibeu/^ylsiiicone    and    its    termolecular 

compound,  25. 
Dicamphorylurtiiuic  acid  and  its  cadmium 

and  Hilvcr  salts  and  chloride,  268. 
Dicholestoryl  ether,  oxidation  of,  121. 
1  :4-I)iuthanolpipurazineand  its  additive 

MaltH,  208. 
4  :  1'-I)it.ahoxydipheuyl  sulphoxide,  pre- 

piirntiun  ol,  216. 
Diulhoxypy^idine,    <2ibromo-     and     di- 

ohluro-,  225. 
Difthylaininoothyl     phthalato    and    its 

aihiitivu  NnilM,  208. 
Diothvl  kotohv,  rfnction  of,    with  mer- 

ciirto  iodtdo  in  alkuliuv  aulution,  267. 


Diglycollic  acid,  dithio-,  and  its  esters, 

198. 
Dihydrobenzenes,  substituted,  59. 
Dihydrobrazilinic  acid,  lactone  of,   syn- 
thesis of,  54. 
Dihydrofsocarvestrenol  {A^-m-7ne7Uhenol- 

(8))   and  its  nitrosochloride,  synthesis 

of,  228. 
Dihydrodicj/ciopentadiene,  nitro-,  nitrite 

of,  nitrohydroxy-,  and  its  sodium  salt 

and    i|/-uitrol,    and     nitrowoniti'oso-, 

175. 
Dihydrohfematoxylinic  acid,  lactone  of, 

synthesis  of,  54. 
Dilactylic  acid,  o-   and   j9-rfithio-,   and 

their  esters,  198. 
Dimethoxyanthraquinone,    trihydroxy-, 

52. 
o-Dimethoxybenzoin,  alkylation  of,  192. 
2 : 2'-Dimethoxystilbene,     4  :  4'-rf2nitro-, 

202. 
3:5-  Dimethoxytetra-anisyltetrahydro- 

furan,  2-hydroxy-,  192. 
3:5-  Dimethoxytetraphenyltetrahydro- 

furan,    2-hydroxy-,  and    its    triacetyl 

derivative,  119. 
Dimethylaminobenzeneazo  -  a  -  naphthol 

and      its      hydrochlorides,      platini- 

chloride,  methiodide,  acetyl  and  ben- 
zoyl derivatives,  and  ethyl  ether  and 

its      dihydrochloride      and      platiui- 

chlorides,  6. 
4  :  7-Dimethylcoumarin  and  its  additive 

salts,  oxiiiie,  and  phenylhydrazone,  26 
1  :  l-Dimethyl-A'-'"'-dihydrobenzene    and 

A-'''-dihydrobenzenc,  59. 
Dimethylethylcj/cMiexenone,     synthesis 

of,  281. 
1:1-  Dimethyl- A^-cyc/ohexen  -  3  -  ono-5- 

acetic  acid,  ethyl  ester,  and  its  semi- 

carbazono,  130. 
i3)8-Dimethylpropane,fc<r«bromo-, crystal 

form  of,  29. 
DimethylpropylfJ/cZohexenone,  synthesis 

of,  281. 
l:l-Dimethyl-  5  -  propyl  -A^  -  ci/cZohexeu- 

one-3  and  its  somicarbazone,  130. 
2:2-Dinietliylatilbene,  4':4'-(;mitro-,  202. 
4:7-Diinethylthiocoumftrin  and  its  raer- 

curichloride,  26. 
3)3-Dinaphthyl,    absorption    spectra  of, 

147. 
Di-o-,-7;i-,  and-?>-nitrobonzyl  disulphides, 

preparation  of,  185. 
Dic2/r/o|)entadiene,  action  of  nitrous  gas 

on,  I7.'i. 
Diplumauthracridine,     preparation     of, 

200. 
Di-;j-phonetyl-a-diHul  phone,  192. 
Diphonyl     sulphoxide,      4:4'-</(amino-, 

preparation  of,  216. 
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Diphenj'lamine  sulphoxide,   isodimtro-, 

derivatives  of,  199. 
Dipheuylamine,  /)-hydroxy-,  bromiuation 

of,  27. 
Diplienylamine-o-sulphonic     acids,     di- 

nitre-,  and  their  salts,  147. 
s-Diphenylcarbamide    and   its   p-mono-, 

di-p-,  and  <ri-ehloro-derivatives,  136. 
Diphenyl-a-disulphone,  192. 
Diphenylethylsilicyl  chloride  and  oxide, 

12. 
Diphenylraethane,  oxidation  of,  195. 
2:6-Diphenyl-4-pyronc  and  its   platini- 

chloride,  52. 
Dipheuyl  series,  study  of  the  diazo-re- 

actiou  in  the,  51. 
l:3-Diphenyl-2-tliiobarbituric    acid,     5- 

moiio-  and  -di-bromo-,  preparation  of, 

and  the  estimation  of  bromine  in,  288. 
Diselenides,  preparation  of,  134. 
Distillation,   vacuum,    a  simple   mano- 
meter for,  51. 
Bisulphides,  preparation  of,    179,   185, 

198. 
a-Diaulphones,  aromatic,  192. 
s-Di-j9-tolylcarbamide,  136. 
Di-^-tolyl-a-disulphone,  192. 
Dixanthyl  derivatives,  new,  205. 
Di-^J-xylyl-o-disulphone,  1 92. 


Egg-yolk,  the  proteins  of,  190. 
Eleotrochemisthy  : — 

Electrochemical    equivalents,    use    of 
the  micro-balance  for  the  determina- 
tion of,  185. 
Dielectric  constant  and  chemical  con- 
stitution, relation  between,  124. 
apparatus  for  determining   the,  of 
organic  liquids,  124. 
Electrode,    hydrogen,    anomalous   be- 
haviour of  the,  in  solutions  of  lead 
salts,  14. 
Electrolytic  conduction,   examination 
of  the  conception  of  hydrogen  ions 
in,  275. 
dissociation  of  the    polyiodides   of 
the  alkali  metals  and  ammonium 
radicles,  213. 
conductivity  and  viscosity  of  aqueous 
solutions,  187. 
Electron,  the,  as  an  element,  87. 
louic  mobility,  elucidation  of  the  con- 
nexion between,  and  the  fluidity  of 
the  solution,  187. 
Element,  new  tin-group,  in  thorianite,  60. 
Emulsin,  hydrolysis    of   amygdalin  by, 

97,  181. 
Epichlorohydrin,  condensation  of,  with 
phenols,  92. 


Ester  catalysis,  274. 

Ester  hydrolysis,  152. 

Esterification,  theories  of,  152. 

Esteriticatiou  constants  of    the   normal 
fatty  acids,  14. 

Esters,  formation  and  hydrolysis  of,  153. 

Ethane,  thermal  decomposition  of,  167. 
bistriazo-derivative  of,  102. 

Ethers,  formation  of,   from   compounds 
of  the  benzoin  type,  191. 

Ethoxide,  lead,  formation  of,  179. 

2-Ethoxyindene,  3-cyauo-,  formation  of, 
13. 

Ethylcatechol,  d/chloro-,  cyclic  carbon- 
ates of,  237. 

Ethylene,  thermal  decomposition  of,  167. 

Ethylene,  fe^raiodo-,  crystal  form  of,  29. 


Fenchone,  comparison  of,  with  a-niethyl 

camphor,  151. 
Fermentation,  studies  in,  11. 

alcoholic,  the  mechanism  of,  11. 
Ferro-alloys,  production  of,  189. 
Fluorene,  oxidation  of,  195. 
Fluorene,   2-amino-,  and   its   reactions, 

200. 

N— a 
Fluorene-  |        -naphthacridiue,  prejiara- 
CH— i3 

tion  of,  200. 
Fluorescence  and  colour,  relation  of,  to 
constitution,  204. 

of  platiuocyanides,  178. 
Formic  acid,  ethyl  ester,  saponification 

of,   by  water  in  presence  of  acids  a.s 

catalytic  agents,  100. 
Fumaric  acid,  alkaloidal  salts,  and  their 

optical  activity,  61. 
Furoin,  alkylation  of,  192. 


Gallic  acid,  electrolytic  oxidation  of, 
14?. 

action  of  reducing  agents  on,  272. 

Gas,  measurement  of  a  homogeneous 
chemical  change  in  a,  190. 

Glucose-anilide,  preparation,  alkylation, 
and  mutarotation  of,  186. 

Glucosehydrazone,  constitution  of,  186." 

Glucoseoxime,  preparation  and  alkyl- 
ation of,  186. 

Glyceryl  diphenyl  ether,  92. 
di-p-tolyl  ether,  92. 

Glycine  {amitwacetic  acid),  condensa- 
tion of,  with  aminopiuenedicarboxylic 
acid,  144. 

Gold,  direct  action  of  radium  on,  214. 

Guaiacol,  o-  and?>-bromo-,  and  6-bromo- 
4-nitro-,  and  its  potassium  salts  and  4- 
bromo-6-nitro-,  potassium  salts  of,  73. 
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Haematein  and  its  derivatives,  148. 
Hismatoiylin    and    brazilin    and   their 
derivatives,  148. 
constitution  of,  54. 
Halogen  carriers,  use  of  pyridine  bases 

as,  15. 
Halogen     compounds,     organic,     inter- 
action of,  with  aluminium,  indium, 
and  thallium,  194. 
the  chemical  dynamics  of  the  reactions 
between  sodium  thiosulphate  and,  286. 
A^-^-"- Hexatriene  di-  and  <e<ra-bromides, 

crj'stal  form  of,  21. 
Homo-olestranol,  117. 
Hydrazines,  aromatic,   oxidation  of,  by 
metallic    oxides,    permanganates, 
and  chromates,  10, 
conversion  of,  into  diazonium  salts, 
74. 
Hydrindene   derivatives,    formation    of, 

from  o-phenylenediacctonitrile,  12. 
Hydrindene,   /8-imino-a-cyano-,    and   its 

Shenylhydrazine  derivative,  12. 
ydrindone,  preparation  of,  13. 
action  of  bromine  ou,  192. 
3-Hydrindone,  o-cyano-,  and  its  phenyl- 
hydrazone,  metallic  salts,  and  0- 
benzoyl  derivative,  13. 
Hydrocarbons,  formation  of,  by  the  inter- 
action of  metals  of  the  aluminium 
group  with  organic  haloids,  194. 
formation  of,    by   the    interaction  of 
alkyl  haloids  with  magnesium,  194. 
thermal  decomposition  of,  167. 
aromatic,  relation  between  the  absorp- 
tion spectra  and  chemical  constitu- 
tion of,  223. 
of  the  benzene  series,  oxidation  of,  195. 
open -chain,  halogen  derivatives,  crystal 
form  of,  with  reference  tothe  Barlow- 
Pope  theory  of  structure,  29. 
Hydrogen  and  chlorine,  relative  atomic 
weights  of,  215. 
pasaage     of,      through    a    palladium 
septum,    and   the   pressure  it  pro- 
duces, 208. 
direct  union  of,  with  carbon,  222. 
and     nitrogen,     chemical    action     of 

radium  emanation  on,  132. 
and     oxygen,     chemical     action     of 
radium  emanation  on,  182. 
Hydrogen   chloride   (hydrochloric  add), 
conductivity     and     viscosity    of 
Holutious  of,  187. 
chemical  action  of  radium  omaualioii 
on,  132. 
f/midu,  interaction  of,  with  aulphidea, 
216. 
Hydrogfln  ioni,  exaniination  of  the  con- 
eeptlon  of,  in  ciilulyHiH,  salt  formation, 
•ud  elvctrulyttc  conduction,  275. 


Hydropiperoin  and  isoHydropiperoin, 
action  of  thionyl  chloride  on,  60. 

Hydroxy-acid,  CjoHigOs,  and  its  salts, 
from  pinene,  31. 

o-Hydroxycarboxylic  acids,  action  of 
heat  on,  70. 


Iminazoles,  formation  of,  197. 

Imino-compounds,  formation  and  re- 
actions of,  12,  283. 

Indene-3-carboxylic  acid,  2-amino-,  and 
its  ethyl  ester  and  amide  and  their 
hydrochlorides,  13. 

Indium,  interaction  of,  with  organic 
halogen  compounds,  194. 

Intramolecular  rearrangement  in  in- 
active substances,  polarimetric  study 
of,  135. 

Iodine,    liberation    of,    from    hydriodic 
acid  by  certain  halogenated  malonyl 
derivatives,  288. 
solubility  of,  in  water,  58. 
reaction  of,    with   phosphorous   acid, 
193. 

Ipuranol  and  its  diacetyl  derivative  from 
olive  bark,  118. 

Iron,  the  rusting  of,  169. 
rust,  composition  of,  169. 

Iron  carbide,  formation  of,  241, 

Keten,  some  reactions  of,  77. 

polymeride  of,  100. 
Keto-alcohol,   C.,-H440y,  and  its  acetate 

and  phcnylhydrazone,  from  the  oxida- 
tion of  the  substance,  C._>7H4uO^,  from 

cholesterol,  121. 
Ketone,  CaHi40,  from  pinene,  31. 
Ketones,   coudensation    of,    with    ethyl 
phenylpropiolate,  52. 

action  of  mercuric  iodide  on,  in  alkal- 
ine solution,  266. 

hydroaromatic,  130,  281. 
Ketonic  acid,    Cj,ill4oO;„   and  its  oxime 

and  potassium  salt,  from  cholestenonc, 

173. 
4  -  Keto  •  2  -  phenyliminotetrahydrothio- 

phen-3-dicarboxylic  acid,  other  ester, 

and  its  isoincrido,  63. 
Krypton,  density  of,  272. 

Lffivulose,    fermentation    of,    by    yeast 

juice,  116. 
licad  potassium  ;>^Tio(lido,  Wells',  com- 
IxKsition  and  formula  of,  97. 
nitratd   and  sodium    nit  rati-,    tempcr- 
atiiros  (if  spontaiiooiiH  crystallisation 
of  mixturiiH  of,  80. 
pdtahHiuiii  nitrituH,  complex,  97. 
Lead   ions,    univalent,   existcncu   of,   in 
aqueous  HoliitioiiH,  14. 
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Lithium     chloride,     conductivity     and 
viscosity  of  solutions  of,  187. 
and      sucrose,     conductivity      and 
viscosity  of  mixtures  of  solutions 
of,  187. 
nitrite  and  its  decomposition  by  heat, 
75. 
molecular  volume  of,  75, 
Livetin  from  egg-yolk,  190. 

Magnesium,  direct  interaction  of,  with 

alkyl  haloids,  194. 
Magnesium  carbide,  formation  of,  241. 
oxide,  reducibility  of,  by  carbon,  29. 
Malacone,  a  silicate  of  zirconium,  28. 
Maleic  acid,  alkaloidal  salts,  and  their 

optical  activity,  61. 
Malonic    acid,    ethyl    ester,    action    of 
phenolthiocarbimide  on,  53. 
action   of  monochloromethyl   ether 

on,  212. 
action   of   ethyl    chloroacetate  on, 
53. 
Malonyl  derivatives,  liberation  of  iodine 
from  hydriodic  acid  by  certain  halo- 
genated,  288. 
Malonyldiurethane,  bromo-,  preparation 
of,  and  the  estimation  of  bromine  in, 
288. 
Mandelonitrile  glucoside,  Fischer's,  for- 
mation of,  182. 
Manganous     oxide,     reduction     of,    by 

carbon,  188. 
Mannose,  fermentation  of,  by  yeast-juice, 

115. 
Manometer,  simple,  for  vacuum  distilla- 
tion, 51. 
Mellitic  acid  {benzenehexacarboxyh'e  acid), 
constitution    of    the    phthaleins    of, 
209. 
Mellitic  acid,  rhodamines  of,  204. 
Melting  points  of  the  anilides,  p-tolu- 
idides,    and     a-naphthalides     of    the 
normal  fatty  acids,  120. 
Menthols,  isomeric,  and  their  acid  esters, 

217. 
Mercury  iodide,  condensation  of,  with 
camphor,  267. 
Mercuric  iodide,  action  of,  on  ketones 
in  alkaline  solution,  266. 
double  salt    of,    with    potassium 
iodide  in  organic  solvents,  266. 
nitrate  solution,  solubility  of  silver 
chloride  in,  173. 
Mercuric    zinc   cyanide,   formula   of, 

135. 
Mercurous   nitrite,  molecular  volume 
of,  75. 
Metallic    cyanides,    reactions    of,   with 
phenylhydraziue,  179. 
hydroxides,  amphoteric,  15. 


Metallic  oxides,  reduction  of,  by  carbon, 
in  presence  of  metallic  iron  and 
other  substances,  189. 
refractory,  reduction  of,  by  carbon, 
188. 
salts,  fused,  viscosity  of,  at  high  tem- 
peratures, 146. 
reactions  of,  with  phenylhydrazine, 
179. 
Metals,  the  rapid  electro-analytical  de- 
position and  separation  of,  189. 
viscosity  of,  146. 
Meteloidine  from  Datura  Meteloides  and 

its  additive  salts,  234. 
Methane,  synthesis  of,  222. 

thermal  decomposition  of,  167. 
Methanesulphouic    acid,    chlorobromo-, 
strychnine   and   quinidine  salts,    and 
their  optical  activity,  99. 
Methanetricarboxylic    acid,    thioanilide 
and  thioallylamide,    diethyl   esters 
and  diamides  of,  53. 
diethyl  ester,  thioanilide  of,  action  of 
ethyl  chloroacetate  on,  53. 
Methoxyanthraquinone,  rfihydroxy-,  52. 
MethoxydihydrodicycZopentadiene.nitro-, 

175. 
2-Methoxyindene,  3-cyano-,  13. 
i8-Methoxy  methylmalonic     acid,     ethyl 
ester,     synthesis     and    reactions    of, 
212. 
/3  -  Methoxymethyl  -  B  •  /»opropylmalonic 
acid  and  its  ethyl  ester  and    barium 
salt,  synthesis  of,  212. 
Methyl  alcohol,   condensation   of,  with 

benzoin,  119. 
Metiivl    ether,  •  OTOTWchloro-,    syntheses 

with,  212. 
Methylcampholenitrile,  152. 
o-Methylcamphor,    preiwiration    of,   and 
its    bromo-derivatives    and    /3-sul- 
phonie  acid  and  its  derivatives,  and 
oxime,  151. 
comparison  of,  with  fenchone,  151. 
7-MetIiylcoumarin  and  its  additive  salts, 

oxime,  and  phenylhydrazone,  26. 
a-3  :4-Methylenedioxyphenylethane,  a/3- 
rfjchloro-,  a/3-«-w-<«ifrachloro-,  and  )3- 
chloro-a-hydroxy-,  237. 
/3-3  :  4  -  Methylenedioxyphenylethyldi  - 
methylamine,     )3-hydroxy-,    and     its 
benzoyl  derivative  and  their  additive 
salts,  208. 
0-3 : 4-Methylenedioxyphenylpropane,aj8- 

uu-tetracaXoTO-,  237. 
1-MethylcycZohexan-  2  -  ol  -  4  -  carboxylic 
acids,  cis-  and  trails-^  and  their  con- 
version into  1 -methyl- A^-cyc/ohexene- 
4-carboxylic  acid,  187. 
1 -Methyl- A''-ci/cZohexene-4-acetic  acid 
and  its  ethyl  ester  and  nitrile  estsr,  230. 
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1-Methyl  -  A^  -  cyclohexene-Z  -carboxylic 

acid  and  its  calcium  salt  and  ethyl 

ester,  synthesis  of,  228. 
1-Methyl  -  A^  -  cj/c/ohexene  -  4  -  carboxylic 

acid,  formation  of,  from  cis-  and  trans- 

1  -  methylci/cZohexan  -  2-ol-4-carboxylic 

acids,  107. 
d/-l-Methyl-A'-cj/cZohexene-4-carboxylic 

acid,  resolution  of,  228. 
l-Methylci/c?ohexylidene-4-acetic      acid, 

experiments  on  the  synthesis  of,  and 

its  ethyl  ester,  145,  230. 
a-Methyl-y3-hydrindone,    o-cyano-,    and 

its  phenylhydrazone,  13. 
Methyloleanol  and  its  acetyl  derivative, 

117. 
2-Methylpiperidine  and  water,   mutual 

solubility  of,  119. 
MethylisopropylcycZopentanes,  synthesis 

of  terpins,    terpineols,    and   terpenes 

from,  64. 
2-SIethylpyridino  {a-picoline),  chlorina- 

tion  of,  225. 
2-Methylpyridine-3  : 5-dicarboxyIic  acid, 
6-hydroxy-,  and  its  salts,  136. 
ethyl   ammonium   and   ethyl-silvor 
ester  salts,  136. 
6-Methyl  -  2  -  pyrone  -3:5-  dicarboxylic 

acid,  ethyl  ester,   and  its  derivatives 

and  reactions,  136. 
7-Methylthiocoumarin,  26. 
Micro-balance,  u.se  of,  for  the  determina- 
tion of  electrochemical  equivalents  and 

for  the  measurements  of  densities  of 

solids,  185. 
Molecular  complexity  of  amides  in  various 
solvents,  98. 

conductivities  of  a-oximino-fatty  acids, 
191. 
Morindin  and  its  acetyl  derivative,  149. 

Naphthalene  and  its  derivative,  absorp- 
tion spectra  of,  223. 
and/3-naphthol,  crystals  of,  andof  their 

mixtures,  125. 
oxidation  of,  195. 

absorption  spectra  of  the  hydrocarbons 
isolated  from  the    productii  of  tlio 
a(;tion   of  aluminium  chloride   on, 
147. 
Rtyphnato,  a-bromo-,  241, 
a-Naphthalidc8,anilide8,andp-tolaidides 
of  normal  fatty  acids,  molting  points 
of,  120. 
5-Naplitliol  and  naphthalene,  crystals  of, 
nn<i  of  thi-ir  mixturcH,  125. 
molecular  comixnind  of,  with  2:3:6- 
trtnitro-4-acetylaniinophenol,  210. 
NaphtlioU,  rcac^tion  of,  with  diazonium 

Nallx,  118. 
Naphthyl  arsiinito,  161. 


1 :  3-Naphthylenediamine,  formation  of, 
from       )3-imino-o-cyano-7-phenylpro- 
pane,  283. 
Nicotinamide,  6-chloro-,  174. 
Nicotinic  acid,   hydroxy-,  ethyl   ester, 

azide,  and  hydrazide  of,  174. 
Nitro-compouuds,  relation  between  the 
absorption  spectra  and  chemical  con- 
stitution of,  173. 
Nitrogen  and  hydrogen,  chemical  action 
of  radium  emanation  on,  182. 
Nitric  acid,  interaction  of,  with  copper 
in    presence    of    metallic   nitrates, 
141. 
Hyponitrous  acid,  decomposition  of, 
16. 
Nitrogen  compounds,  effect  of  constitu- 
tion on  the  optical  activity  of,  148. 
optically  active,  effect  of  constitution 
on  the  rotatory  power  of,  212. 
Nitroso-compounds,  relation  between  the 
absorption  spectra  and  chemical  con- 
stitution of.  173, 
Nucleoprotein,    reaction  distinguishing 

phosphoprotein  from,  200. 
Nutmeg,  constituents  of  the  expressed 
oil  of,  197. 

Ocimum  viride,  oil  from  the  leaves  of, 

63. 
Oleanol  and  its  mono-  and  di-aoetyl  de- 
rivatives, 117. 
Oleasterol,  117. 

Olenitol  and  its  acetyl  derivative,  118. 
Olestranol  and  its  acetate  and  benzoate, 

117. 
Olive  bark,  constituents  of,  117. 
Olive  leaves,  constituents  of,  117. 
Orcinol,  azo-derivatives  of,  118. 
Origanene     and     its    derivatives    from 

Cyprus  origanum  oil,  91. 
Origanum  oil  from  Cyprus,  constituents 

of,  91. 
a-Osazoucs,  stereoisomeric,  an  alternative 

structure  for  the  supposed,  175. 
Oxalic  acid,  ammonium,   thorium,  and 

uranium  salt,  61. 
Oxalyl  chloride,  271. 
o-Oximinobutyric   acid,    two    forms  of, 

191. 
o-Oximino-fatty  acids,  conductivities  of 

the,  191, 
a-Oximinovaleric  acid,  two  forms  of,  191, 
Oxygon  and  hydrogen,  chemical  action 

of  radium  emanation  on,  132, 
Ozone,  thermal  decomposition  of,  190. 

a-4:4':4":4"'-Poiit.amothoxy-  o/3-  dibenz- 

oylilibt'iizyl,   192. 
I'l-rliahtgon  milts,  stuilies  of  the,  191. 
IMiunaalliivne  styphnato,  241, 
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Phenol,  condensation  of,  with  ejiichloro- 
hydrin,  92. 

derivatives  containing  a  mobile  nitro- 
group,  syntheses  with,  197. 

2:3:54nnitro-4-amino-,    iV^-acetyl   de- 
rivative of,  interaction  of,  with 
amines,  197. 
molecular     compound     of,    with 
)3-naphthol,  210. 
Phenolic    ethers     sulphinatiou  of,   and 

the  influence  of  substitueiits,  61, 
Phenols,    reaction    oi,    with   diazonium 
salts,  118, 

action  of  iodine  on,  273. 
Phenophenantliracridine,  preparation  of, 

200. 
Phenoxyrf/chloropropane,  92. 
Phenoxydiphenetylsulphonium        salts, 

123. 
Phenoxydiphenylsulphonium  salts,  124. 
Phenyl  arseiiite,  150. 

glycide  ether  and  its  reactions,  92. 
Phenyl!- jo  -  aminobenzeneazo  -  $  -  naphthol 

and  its  2-  and  4  mono-,  2:4-di-,  and 

2:4 :6-tri-nitro-derivatives,  48. 
Phenylbenzylethylpropylsilicane,  sulph- 

onation  of,  12. 
Phenylbenzylmetliylallylammonium 

salts,  ^-bronio-,    optical    activity    of, 

148. 
Phenylbenzylmethyl-n-butylaramonium 

salts,  ^-bromo-,    optical  activity   of, 

148. 
7-Phcnylbutyric  acid,  )8-imino-o-cyano-, 

and  its  ethyl  ester,  283. 
r-Phenylchloroacctic  acid,  resolution  of, 

91. 
Z-Phenylchloroacetic  acid,  displacement 

of  halogen  in,  by  hydroxy-  and  nieth- 

oxy -groups,  91. 
o-Phenyleneaceticpropionic  acid,  13. 
Phenylhydrazine,      oxidation     of,      by 
Caro's  acid,  76. 

reactions  of,    with   metallic  cyanides 
and  salts,  179. 
Phenylmethyl  -  7<  -  butylallylamnionium 

salts  and  ^-bromo-,  optical  activity  of, 

148. 
Phenylmethyl-ethyl-,  -n-  and  -wo-propyl-, 

-zsobutyl-,  and  -wo-amyl-allylammon- 

ium    salts,  j^-bromo-,    effect   of  con- 
stitution on  the  rotatory  power  of,  28. 
2-Phenyl-6-methyl-4-pyridone   and     its 

salts,  178. 
2-Phenyl-6-methyl-4-pyrone      and      its 

platinichloride.  52. 
^-Phenylphenazothionium,     derivatives 

of,  199. 
Phenyl-piihenylenediamine  and  2-  and 

i-mono-,  2:4-rfi-,.and  2:4:6-<ri-nitro-, 

and  their  diazo-derivatives,  48. 


Phenylpropiolic   acid,    alkaloidal    salts, 

and  their  optical  activity,  61. 
Phenylpropiolic      acid,      ethyl       ester, 

condensation  of,  with  ketones,  52. 
/3-Phenylpropionic  acid,  alkaloidal  salts 

and  their  optical  activity,  61. 
7-Pheuylpropane,  3-iuiiuo-a-cyano-,  pre- 
paration   of,    and   formation   of    1:3- 
naphthylenediamine  from,  283. 
Pheuylthiocarbimide,  action  of,  on  ethyl 
malonate  and  on  ethyl  cyanoacetate, 
53. 
isoPhorone,  synthesis  of,  281. 
Phosphoprotcin,  reaction  distinguishing 

nucleoprotein  from,  200. 
Phosphoproteins,     distribution     of,     in 

tissues,  200. 
Phosphorus,  atomic  volumes  of,  214. 
Phosphorus  peiitahromiile,  liquid,  spoci- 
hc  volumes  of,  214. 
;x;n^«chloride,  action  of,  on  the  methyl- 
ene ethers  of  catechol   derivatives, 
50,  237. 
Phosphoric    acid,    electrical    conduc- 
tivity of,  239. 
Phosphorous    acid,    oxidation   of,    by 
iodine,  193. 
Phosphorus  <r/rhodanide,  239. 
PhoRphoryl  <ruhodanide,  239. 
Photoouemistry  : — 

Polarimetric   study  of  intramolecular 
rearrangement     in     inactive     sub- 
stances, 135. 
Optical  activity  and  unsaturation,  re- 
lation between,  61,  186,  195. 
of  compounds   having  simple    mo- 
lecular structure,  99. 
of  nitrogen  compounds,  effect  of  con- 
stitution on  the,  148. 
Optical  inversion,  Walden's,  contribu- 
tion to  the  chemistry  of,  91. 
Optically  active  compounds,  influence 
of  solvents  on  the  rotation  of,  125, 
216. 
Dispersion    and   refraction  of    triazo- 

compounds,  114. 
Refraction   and   dispersion   of  triazo- 

compounds,  114. 
Rotation,    influence    of    temperature 
change  on,  in  solution,  216. 
of  optically  active  compounds,  in- 
fluence of  solvents  on,  125,  216. 
Rotatory  power,  the  relative  influence 
of   bi-,    quadri-    and   sexa-valent 
sulphur  on,  195. 
of  optically  active  ammonium  com- 
pounds, effect  of  constitution  on 
the,  28. 
of   optically    active    nitrogen   com- 
pounds, effect  of  constitution  on 
the,  212. 
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Photochemistky  : — 

Spectra,  absorption,  and  chemical  con- 
stitution,  relation     between,    173, 
207,  223,  235,  268. 
Phthaleins,  constitution  of  the  salts  of 

the,  and  the   cause  of  the  colour  in 

the  triphenylmethane  series,  206. 
Phthaleins  of  mellitic  and  pyroraellitic 

acids,  constitution  of  the,  209. 
Phthalidecarboxylic  acid  and  its  silrer 

salt,  formation  of,  193, 
Physiological  action  and  chemical  con- 
stitution, relation  between,  in  certain 

substituted  aminoalkyl  esters,  208. 
Picene,  alkyl  derivative  of,  147. 
Picolinic  acid,    3:5-«?ichloro-,     and    its 

methyl  ester  and  amide,  225. 
Picric    acid,    molecular  compounds    of, 
241. 

metallic  salts  and  their  hydrates  and 
hydrazine  salt,  22. 
I'inene,  oxidation  products  of,  31. 
Pinenedicarboxylic   acid,    amino-,    con- 
densation of,  with   aspartic  acid  and 

with  gl)'cine,  144. 
Piperidylethyl  benzoate  and  its  additive 
.salts  and  physiological  action,  208. 

phthalate    and     its    additive    salts, 
208. 
Piperil,  action  of  thionyl  chloride   on, 

60. 
Piperonals^/rtoxime,  rate  of  inversion  of, 

in  inactive  substances,  135. 
Piperonvloin,  action  of  thionyl  chloride 

on,  60. 
Platinocyanides,  fluorescence  of,  178. 
Polyiodides,  formation  of,  in  nitrobenz- 
ene solution,  181,  213. 
Polymorphism,  193. 
Potash  bulb,  new  form  of,  182. 
Potassium  iodide,  double  salts  of,  with 
mercuric   iodide  and  dimercuriodo- 
camphor  in  organic  solvents,  266. 

lead    pcriodhle,    Wells',   composition 
and  formula  of,  97. 

nitrate,  cryHtallisation  of,  196. 

nitrite,  molecular  volume  of,  75. 

l«ad  nitrites,  complex,  97. 

sulphite  an(l  potassium  pentathionate, 
the  rciiction  between,  122. 

irithionate,  199. 
Propionic  acid,  ethyl  ester,  azoimides  of, 

64. 
Propionitrile,    additivo    compound    of, 

with  Nilicon  totrabromido,  280. 
Propyl  iirsonito,  150. 
Pro|iyl(;at«!eliol,   rftchloro-,   cyclic    oarb- 

onatoH  of,  237. 
iiwIV'-'^i'i.  .i-.iiic  acid,  ethyl  ostor,  sod- 

I  ivo,  iiclioM  of  monochloro- 

li       .         "I-  on,  212, 


isoPropylmalonic  acid,    )9-hydroxy-,    $• 
lactone  of,  from  acetone  and  malonic 
acid,  and  its  salts,  31. 
Proteins  of  egg-yolk,  190. 
Protocatechuic   acid,   electrolytic  oxida- 
tion of,  149. 
Purpurogallincarboxylic     acid     and    its 
salts  and  tetramethyl  ether   and  the 
methyl  ester  of  the  ether,  149. 
Purpurogallonecarboxylic   acid    and   its 
acetylatiou  and  tetramethyl  ether  and 
thb  methyl  ester  of  the  ether,  149. 
Pyknometer,  new  form  of,  69. 
Pyranol   salts  related  to   brazilein   and 
haematein,     synthesis    and    constitu- 
tion of,  148. 
Pyridine,  some  physico-chemical  proper- 
ties of  mixtures   of  waler  and,  22, 
59. 
additive   compound  of,    with   silicon 

tetrabromide,  280. 
chlorination  of  methyl  derivatives  of, 
225. 
Pyridine,  3  :  5dich\oTO;  preparation  and 
orientation  of,  225. 
2:3:  6-M"cliIoro-,  orientation  of,  225. 
2-chloro-5-amino-,  174. 
3  :  5-rfi"chloro-2-amino-,  formation  of, 
and  its  platinichloride,  and  3  :  5-rft- 
chloro-2-hydroxy-,  226. 
Pyridine    bases,    use     of,     as    halogen 

carriers,  15. 
2-Pyridone,  5-amino-,  synthesis  of,  and 

its  iV^-benzoyl  derivative,  174. 
2-Pyridyl  benzoate,  5-amino-,  iV-benzoyl 

derivative  of,  174. 
Pyromellitic  acid,   constitution   of   the 

phthaleins  of,  209. 
4-Pyrone  compounds,  formation  of,  from 

acetylenic  acids,  62,  177. 
Pyrones  and  allied  compounds,  relation 
between      absorption      spectra      and 
chemical  constitution  of,  268. 
Pyrrole,  potassium  derivative,  action  of 
silicochloroforni  on,  279. 
silicon  compound  of,  279. 

Quinhydroue,  absorption  spectra  of,  in  a 

state  of  vajiour  and  in  solution,  284. 
Quinol,  absorption  spectra  of,  in  a  state 
of  vapour  and  in  .solution,  284. 
reaction    of    diazonium    salts    with, 
118. 
Quinoneanil,  bromo-dcriTativos,  27. 

Racomic  compounds,  existence  of,  in  the 

li(|uid  statu,  213. 
Kiidium,  direct  action  of,  on  copper  and 
gold,  214. 
chemical    action    of,    on    water    and 
certain  gases,  132. 
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Radium   emanation,   the  initial  change 
of  the,  64. 
chemical  action  of,  on  water,  133. 
Resorcinol,  azo-derivatives  of,  118. 
Rhodanides  of  inorganic  radicles,  con- 
stitution and  properties  of,  238. 
Rubidium    nitrate,    crystallisation     of, 
196. 
^rzthionate,  199. 
Rubidium  and  caesium,  estimation  of,  200. 


Salicylaldehyde,  condensation   of,   with 

benzamide,  229. 
Salicylic   acid,   brucine   and  cinchonine 
salts,     and    their    optical     activity, 
186. 
Salicylidenobenzamides,    isomeric,    pre- 
paration of,  229. 
Salicylidenediamiue,  di-  and  tri-benzoyl 

derivatives  of,  229. 
Salt  formation,  examination  of  the  con- 
ception of  hydrogen  ions  in,  275. 
Salts,  complex,   constitution  of,  and  a 

criticism  of  Werner's  theory,  122. 
Silicochloroform,    action  of,  on   potass- 
ium pyrrole,  279. 
Silicotetrapyrrole,  279. 
Silicon     <c^rabromide,     additive     com- 
pounds   with    acetouitrile,    i)ropio- 
nitrile,  and  pyridine  280. 
carbide,  formation  of,  240. 
dioxide     {silica),     reduction     of,    by 

carbon,  188. 
sulphides  and  oxy sulphides,  131. 
Silicon  organic  compounds,   12,  25,   47, 

224,  236,  279,  280. 
Silver  chloride,  solubility   of,  in    mer- 
curic nitrate  solution,  173. 
nitrite,  molecular  volume  of,  75. 
Silver,  new  test  for,  125. 

estimation  of,  volumetrically,  122. 
Silver,  quantitative  separation  of  thalK 

ium  from,  75. 
Sitosterol  and  its  phenylcarbamate  and 

oxidation  products,  227. 
Sodium  nitrate,  polymorphism  of,  193. 
and  lead  nitrate,  the  temperature  of 
spontaneous     crystallisation      of 
mixtures  of,  30. 
nitrite,  molecular  volume  of,  75. 
sulphate        solutions,        spontaneous 

crystallisation  of,  70. 
thiosulphate,  the  chemical  dynamics 
of   the   reactions    between    organic 
halogen  compounds  and,  286. 
Sodium   alkyl   thiosulphates,   action   of 
alkalis  on,  179,  185. 
0-,  m-,  and  jw-nitrobenzyl  thiosulphates 
and  the  action  of  alkalis  on,  185. 
Solutions,  viscosity  of,  121. 


Solutions,  viscosity  and  conductivity  of 

some  aqueous,  187. 
Solvents,  influence  of,  on  the  rotation  of 
optically     active     compounds,     125 
216. 
Stereoisomeric       compounds,       relation 
between      dielectric      constant      and 
chemical  constitution  of,  124. 
Stilbene,    2:4:2':  i' -tetra-a.inxuo-    and 

-nitro-,  202. 
Stilbene-2  :  2'-dicarboxylic    acid,    4  :  4'- 

diuitTo-,  audits  sodium  salt,  202. 
Stilbene  group,  colouring  matters  of  the, 

201. 
Strontium  nitrite,  molecular  volumes  of, 

240. 
Styphnic  acid,  molecular  compounds  of, 

241. 
Styrenes,  action  of  thionyl  chloride  on, 

237. 
Substance,  CioHigO,  from  the  Californian 
laurel,  24. 
C'loHijOBr,  from  the  acid,  CioHisOgBr, 

from  pineue,  31. 
CioHijOCl,  from  pinene,  31, 
Cj^HmNg,  from  the  action  of  magnes- 
ium  phenyl   bromide   on  bistriazo- 
ethane,  102. 
Ci7Hj80;,N.2,  from  the  interaction  of 
/)-nitrobenzyl     chloride      and     iso- 
nitrosocamphor,  8. 
Ci7H.juOjN.2   (m.    p.    114°),    from    the 
interaction  of  |>-nitrobenzyl  bromide 
and  isonitrosocamphor,  9. 
C„H.^04N2   (m.    p.    175°),    from   th» 
interaction  of  j3-nitrobenzyl  chloridt 
and  tsonitrosocamphor,  8. 
C18H.22O5,  from  the  expressed   oil   of 

nutmeg,  198. 
CigHj^OjN^,     from    /3-naphthol     and 
2  :   3    :  5  -  trinitro  -  4-acetylamino- 
phenol,  211. 
C.25H.J0O3,  from  ethyl  phenylpropiolate, 
acetophenone,  and  sodium  etnoxide, 
52. 
C.^rH^gOj,   and   its    acyl    derivatives, 
from  the  oxidation   of  cholesterol 
121. 
C3iH4j,03,  from  olive  leaves,  117. 
C54H50O5,  and  its  diacetate,  from  the 
oxidation    of    dicholesteryl    ether, 
121. 
Succinic  acid,  alkaloidal  salts,  and  their 

optical  activity,  61. 
Sucrose,  conductivity   and   viscosity  of 
solutions  of,  187. 
and    lithium    chloride,    conductivity 
and  viscosity  of  mixtures  of  solu- 
tions of,  187. 
Sulphides,      aromatic,      interaction     of 
with  hydrogen  dioxide,  216. 
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Sulphination  of  phenolic  ethers  and  the 

influence  of  substitueuts,  61. 
Sulphinic   acids    and    sulphonic    acids, 

aromatic,   alkaloidal   salts,   and   their 

rotatory  power,  195. 
Snlphoacetic    acid,    chloro»,    strychnine 

salts  and  their  optical  activity,  99. 
Snlphobenzylethyl/^obutylsilicyl    oxide, 

metallic,    bornylamiue,    cinchonidine, 

cinchonidine  hydrogen,  and  menthyl- 

amiue  salts,  224. 
dZ-Sulphobenzylethyltsobutylsilicyl    ox- 
ide, resolution  of,  and  the  properties 

of  the  optically  active  acids,  and  their 

amine  salts,  236. 
fW-Sulphobenzylethylpropylsilicyl  oxide, 

decomposition  and  resolution  of,  47. 
Sulphobenzylethylpropylsilicyl     oxides, 

optically  active,   and   their  metallic, 

amine,  and  alkaloidal  salts,  47. 
Suliihobenzylethylsilicone  and  its  salts, 

25. 
Sulphonic    acids    and    sulphinic    acids, 

aromatic,  alkaloidal  salts,   and  their 

rotatory  power,  195. 
Sulphoxides,  preparation  of,  216. 
Sulphur,  bi-,  quadri-,  and  sexa-valent, 
influence    of,    on    rotatory    power, 
195. 

Thionyl  chloride,  action  of,  on  the 
methylene  ethers  of  catechol  de- 
rivatives, 50,  60. 

Sulphuric  acid,  viscosity  of  fuming, 
270. 

Trithionates  of  the  alkali  metals,  199. 

Tetrathionates  of  the   alkali   metals, 
199. 
Syntheses  with  the  aid  of  monochloro- 
methyl  ether,  212. 

with  phenol  derivatives  containing  a 
mobile  uitro-group,  197. 

Tannic  acid,  action  of  reducing?  agents 
on,  272,  273. 
estimation  of,  27^. 
Tartaric  acid,  rotation  of,  in  aromatic 
halogen  derivatives,  125. 
rotation    of,   in   aromatic   nitro-dc- 
rivatives,  216. 
Tautomorism,  the  enol-ketonic,  224. 
Tellurium  (ftcyanido  and  its  comjiouud 

with  ether,  269. 
Teloidine  and  itH  additive  salts,  234. 
TerjHincH,  contributions  to  the  chemistry 
of  the,  31. 
expvrimoutH  on  the  synthesis  of,  64, 
22M. 
Terpincolit,  d-  and  /-,  NynthoHiH  of,  228. 
Totrninothoxymithraquiiiono,  52. 
Tetniniothoxy-2-beu/.oylbouzoic  acid  and 
hydroxy-,  52. 


1:4:5:  8-TetramethyInaphthalene,   ab- 
sorption spectra  of,  147. 
Tetranaphthyl,    absorption    spectra    of, 

147. 
Thallium,  interaction   of,   with   organic 
halogen  compounds,  194. 

quantitative  separation  of,  from  sil- 
ver, 75. 
Thallium  ion,  subvalent,  existence  of,  in 

aqueous  solutions,  76. 
Thermochkmistry  : — 

Temperatures,   high,    and  high   pres- 
sures, apparatus  for  experiments  at, 
131. 
Transition  points,  determination  of,  213. 

Transition  temperatures,  influence  of 
foreign  substances  on,  and  the  de- 
termination of  molecular  weights, 
26. 
Thetines,   phenolic,  and   their  reaction 

with  benzoyl  chloride,  123. 
Thiocarbamide    and    ammonium     thio- 

cyanate,  isomerism  of,  135. 
Thiocyanates  containing  an  electronega- 
tive group,  constitution  of,  73. 
Thionaphthen  derivatives,  synthesis  of, 

from   styrenes  and  thionyl  chloride, 

237. 
Thionaphthen,    hexaehloro-  and  l:2-di- 

chloro-4:5(or  5:6)-rfihydroxy-,  and  its 

dibenzoyl  derivative,  238. 
Thionyldiglycollic   acid    and    its  salts, 

preparation  of,  216. 
Thoria,  reduction  of,  by  carbon,  188. 
Thorianite,  traces  of  a   new   tin-group 

element  in,  60. 
Thymol,  2-bromo-,  bromonitro-,  and  2- 

nitro-,  73. 
Tin,  the  electroanalytical  deposition  of, 

189. 
Tin-group,    now    element    of    the,    in 

thorianite,  60. 
Tissues,  distribution  of  phosphoproteins 

in,  200. 
Titani-dihydroxynialeic  acid,  133. 
Titanium,  detection  of,  133. 
Toluene,    o-,    m-,    and   ^-chloro-     and 
-nitro-,  oxidation  of,  195. 

;»-nitro-,  action  of  caustic  alkalis  on 
derivatives  of,  201. 

«-Mouitro-,  velocity  of  transformation 
of,  135. 
m-Toluic  acid,  5-bromo-6-hydroxy-,  73. 
jw-Toluic   acid,   2-liydroxy-,    preparation 

and  reduction  of,  187. 
p-Toluidid('H,»  anil  ides,  and   a-naphthal- 

idoM   of   norniul   fatty  acids,   melting 

points  of,  120. 
Tolyl-5-iir.soiuc  acid,  2-amino-,  and  its 

sodium  salt  and  its  A^-acetyl derivative, 

143. 
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js-Tolylbenzylmothylallylatnmonium 
iodide  and  hydrogen  tartrate,  resolu- 
tion of,  212. 

Triazoacetaldehyde,  227. 

Triazoacetic  acid,  dissociation  constants 
01,  114. 

l-Triazobutanone-2anditssemicarbazone 
and  its  oxime  and  its  jo-toluenesul- 
phonyl  derivative  and  3-Triazobutan- 
one-2  and  its  semicarbazone,  54. 

Triazo-cornpounds,  refraction  and  dis- 
persion of,  114. 

Triazoethyl  alcohol  {2-triazoeihanol-l) 
and  its  acetate  and  p-niti-obenzoate, 
227. 

Triazo-group,  the,  54,  102,  143,  226,  227. 

a-Triazopropiouic  acid  and  its  ethyl  ester, 
silver  salt,  and  amide,  54. 
resolution  of,  and  its  reduction  to 
alanine,  and  the  laevo-acid  and  its 
brucine  salt,  ethyl  ester,  and  amide, 
226. 
dissociation  constants  of,  114. 

i8-Triazopropionic  acid,  ethyl  ester,  54. 

Tribenzyl-silicol  and  -silicyl  chloride, 
25. 

Trimethoxyanthraquinone,  hydroxy-, 62. 

Trimethoxy-2-benzoylbenzoic  acid, 

2':3':4'-(or  3':4':5'-),  52. 

3:4:7-Trimethylcoumarin  and  its  addi- 
tive salts,  oxime,  and  phenylhydr- 
azone,  26. 

Trimothyk-j/fZohexenone  (iaophorone), 
and  some  liomologues,  synthesis  of, 
281. 

1 :1 :5-Trimethyl-A*-cyciohexenone-3  and 
its  oxime  and  semicarbazone,  130. 

Trimethylsulphine  [)erbromide3  and  per- 
iodides,  191. 

3:4:7-Trimethylthiocoumarin,  26. 

Triphenylethylsilicane,  12. 

Triphenylmethane,  absorption  spectrum 
of,  33. 
oxidation  of,  195. 

nature  of  the  impurity  found  in  pre- 
parations of,  94. 

Triphenylmethane  series,  cause  of  colour 
in  the,  206. 

Triphenylmethylsilicane,  12. 


Trixanthyl  derivatives,  new,  205. 
Tropine    and     its    derivatives,    aflBnity 

values  of,  280. 
Tungsten  oxide,  reduction  of,  by  carbon, 

188. 

Umbellulone,  constitution  of,  23. 

Unsaturation  and  optical  activity, 
relation  between,  61,  186,  195. 

Uranium  (dioxide,  reduction  of,  by  carbon, 
188. 

Uric  acid  derivatives,  aflBnity  constants 
of,  as  determined  by  the  aid  of  methyl- 
orange,  50. 

Valency,  new  theory  of,  14,  122. 
Vanillin,  new  isoraeride  of,  from  the  root 

of  a  species  of  Chlorocodon,  62. 
Vapour  density,  new  method  of  deter- 
mining, 8. 
Viscosity    and     chemical    constitution, 
relation  between,  213,  224. 
and  conductivity  of  aqueous  solutions, 

187. 
of  solutions,  121. 

determinations  at  high  temperatures, 
146. 

Walden  inversion,  contribution  to  the 

chemistry  of  the,  91. 
Water,  conductivity,  preparation  of,  47. 

chemical  action  of  radium  emanation 
on,  132,  133. 
Weights,    molecular,  determination    of, 

and  the  influence  of  foreign  substances 

on  transition  temperatures,  26. 
Werner's  theory,  criticism  of,  14,  122. 
Women,  question  of  admitting,  to  the 

Fellowship  of  the  Society,  203,  277. 

Xanthyl  derivatives,  new,  204. 

XenoB,  density  of,  272. 

0- Xylene,  nitro-derivatives  of,  58. 

Zinc  mercuric  cyanide,  formula  of,  135. 
Zirconium,    atomic    heat    and    atomic 

volume  of,  170. 
Zirconium  oxide  (zirconia),  reduction  of 

by  carbon,  188. 
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Thursday,  January  16th,  1908,  at  8.30  p.m..  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  F.  Buckney,  J.  E.  L.  Moore,  W.  H.  Nuttall,  and  D.  WiUott 
were  formally  admitted  Fellows  of  the  Society. 

The  President  announced  that  the  Council  had  recommended  the 
following  gentlemen  as  Honorary  and  Foreign  Members  to  be  balloted 
for  at  the  next  meeting  of  the  Society  :  Messrs.  J.  A.  Le  Bel,  H.  L.  Le 
Chatelier,  A.  E.  J.  Gautier,  A.  Haller,  J.  W.  Hittorf,  T.  W.  Richards, 
and  O.  Wallach. 

Certificates  were  read  for  the  fir.st  time  in  favour  of  Messrs.  : 

Robert  Barton,  jun.,  48,  Wellclose  Mount,  Leeds. 

Harry  James  Brown,  Pembrey  Lead  Works,  Burry  Port. 

Hans  Thacher  Clarke,  Gayton  Corner,  Hari'ow. 

Arnold  Merrick,  66,  Rothbury  Terrace,  Newcastle-on-Tyne. 

Arthur  Stead,  B.Sc,  113a,  Kellner  Street,  Bloemfontein,  O.R.G. 

Thomas  Marshall  Tyson,  2,  Osborne  Road,  Forest  Gate,  E. 

David  Thomas  Williams,  9,  Calvert  Terrace,  Swansea. 

Francis  Charles  Benjamin  Wood,  Deurne,  nr.  Antwerp,  Belgium. 

A  certificate  was  authorised  by  the  Council  under  Bye-Law  I  (3)  in 
favour  of  : 

Joseph  Valentine  Francies,  Engineering  College,  Sibpur,  Calcutta. 


The  Council  has  ordered  the  following  letter  and  report  to  be  printed 
in  the  Journal  and  Proceedings  of  the  Society  : 

Government  Laboratory, 
Clement's  Inn  Passage, 
Strand.  London,  W.C. 
Uth  Xovember,  1907. 
Gentlemen, 

I  have  the  honour  to  forward  you,  for  presentation  to  the  Council 
of  the  Chemical  Society,  the  Report  of  the  International  Committee  on 
Atomic  Weights,  1908,  to  which  I  have  appended,  as  desired  by  them, 
the  names  of  Professors  Ostwald  and  Urbain. 

It  will  be  seen  that  since  our  last  Report  a  number  of  important 
re-determinations  of  atomic  weights  have  been  published,  and  the 
existing  table  in  consequence  reveals  a  number  of  small  inconsistencies 
due  to  the  original  data  from  which  the  values  are  derived.  We  think 
it  is  inopportune  at  present  to  attempt  to  recalculate  these  values  as 
the  work  known  to  be  in  progress  on  certain  fundamental  constants, 
to  which  reference  was  made  in  our  last  Report,  has  not  yet  been 
published.  We  have  good  reason  to  believe,  however,  that  it  will  soon 
make  its  appearance,  and  we  hope  to  be  able  to  present  an  amended 
table  with  our  Report  for  next  year. 

I  am,  Gentlemen, 

Your  obedient  Servant, 

T.  E.  THORPE. 
The  Hon,  Secretaries, 

The  Chemical  Society, 
Burlington  House, 
London,  W. 

Beport  of  the  International  Committee  on  Atomic  Weights,  1908. 

Since  the  preparation  of  our  report  for  1907,  several  important 
determinations  of  atomic  weights  have  been  published.  They  are,, 
briefly,  as  follows : 

Nitrogen. — Richards  and  Forbes  (J.  Amer.  Chem.  Soc.,  1907,  29, 
808.';  Zeitsch.  anorg.  C/tem.,  1907,  55,  34)  have  re-determined  the  ratio 
between  Ag  and  NOg,  us  shown  in  the  composition  of  silver  nitrate. 
The  ratio  found,  with  all  corrections  apphed,  is  Ag  :NOg=  100  :  57479. 
Hence,  if  Ag- 107930,  N- 14037,  and  if  N  =  14008,  Ag=  107-880. 
In  short,  the  higher  atomic  weight  hitherto  aissignod  to  silver  is  in- 
coiiniHtont  with  the  lower  value  for  nitrogen  as  found  in  several  recent 
iuve*«tigHtionf. 
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Sulphur. — Richards  and  Jones  {J.  Anier.  Chem.  Soc,  1907,  29,  826  ; 
Zeitsch.  anorg.  Chem.,  1907,  55,  72)  have  measured  the  ratio  between 
Ag2S04  and  AgCl.  From  the  data  obtained,  if  Ag=  107930, 
S  =  32'113;  a  value  much  higher  than  that  commonly  accepted.  If 
Ag=  107-880,  then  S  =  32*069,  which  is  near  the  figure  given  in  our 
former  tables.  Additional  evidence  relative  to  this  constant  is  much 
to  be  desired,  for  it  influences  the  determination  of  many  other  atomic 
weights,  especially  those  of  the  i-are-earth  metals. 

Potassium. — From  the  ratios  Ag  :  KCl  and  AgCl :  KCl,  Richards  and 
Staehler  {J.  Amer.  Chem.  Soc,  1907,  29,  623;  Ber.,  1906,  39,  3611) 
find  K  =  39-1 14,  when  Ag=  107-930  and  CI  =  35-473.  From  the 
corresponding  bromide  ratios,  with  Br  =  79 -953,  Richards  and  Mueller 
{J.  Amer.  Chem.  Soc,  1907,  29,  639  ;  Zeitsch.  anorg.  Chem.,  1907,  53, 
423)  find  K  =  39-1 143  and  39-1135.  The  final  result  of  both 
researches  is  K  =  39-114,  a  distinct  lowering  of  the  constant  in 
(luestion. 

Manganese. — Atomic  weight  re-determined  by  Baxter  and  Hines 
(./.  Amer.  Chem.  Soc,  1906,  28, 1560  ;  Zeitsch.  anorg.  Chem.,  1906,  51, 
202)  from  analyses  of  the  chloride  and  bromide.  The  mean  of  their 
very  concordant  determinations  is  Mu  =  54-957,  when  Ag=  107*930. 

Cobalt. — From  new  analyses  of  the  chloride,  Baxter  and  Coffin 
(./.  Amei:  Chem.  Soc,  1906,  28,  1580  ;  Zeitsch.  anorg.  Chem.,  1906, 
51,  171)  find  Co  =  58-997,  or  59  in  round  numbers.  This  confirms  the 
earlier  determinations  by  Richards  and  Baxter. 

Indium. — Mathers  {J.  Amer.  Chem.  Soc,  1907,  29,  485  ;  Ber., 
1907,  40,  1220),  from  analyses  of  indium  chloride,  found  In=  114-88. 
Fi'om  the  bromide,  In  =114*86.  The  author  recommends  the 
adoption  of  the  rounded-olf  value,  114-9,  when  Ag=  10793, 
CI  =  35-473,  and  Br  =  79*953. 

Tellurium. — Norris  {J.  Amer.  Chem.  Soc,  1906,  28,  1675),  by 
twelve  concox'dant  reductions  of  the  liasic  nitrate,  2re02*HN03  to 
Te02,  found  the  atomic  weight  of  tellurium  to  be  127*48,  when 
N='l401.  With  N  =  14*04,  Te=  127*64,  which  is  in  better  agree- 
ment with  other  recent  determinations.  The  true  cause  of  the  differ- 
ence is  not  clear. 

Neodymium. — Holmberg  {Zeitsch.  anorg.  C/tem.,  1907,  53,  83)  has 
re-determined  the  atomic  weight  of  this  element  by  synthesis  of  the 
sulphate  from  the  oxide.  In  mean,  when  S  =  32*06,  Nd  =  144*08. 
This  is  higher  by  0-48  than  the  value  given  in  our  table. 

Dysprosiuvi. — In  two  series  of  determinations,  based  upon  the 
ignition^to  oxide  of  the  octohydrated  sulphate,  Urbain  and  Demeni- 
troux  (Compt.  rend.,  1906,  143,  598)  find  for  the  atomic  weight  of 
dysprosium  values  ranging  between  162-29  and  162-75.  In  mean, 
Dy  =  162-53. 


Radium. — In  a  new  series  of  three  determinations,  made  on  about 
4  decigrams  of  the  carefully-purified  chloride,  Madame  Curie  {Compt. 
reitd.,  1907,  145,  422)  has  found  Ra=226'18,  when  Ag=  107-8  and 
CI  =  35-4.  With  Ag  =  107-93  and  CI  =  35-45,  Ra  =  226-45.  This  is 
more  than  a  unit  above  her  previous  measurements. 

From  the  data  here  given,  and  from  those  cited  in  previous  reports, 
it  is  evident  that  the  entire  table  of  atomic  weights  is  in  need  of 
revision.  The  values  assigned  to  K  and  Na  are  too  high ;  those  given 
to  CI  and  S  [are  too  low,  and  these  constants  affect  the  determinations 
of  many  others.  They  depend,  however,  upon  the  atomic  weight  of 
silver,  which  is  probably,  but  not  certainly,  as  low  as  107-88.  It  is 
well  known  that  work  upon  these  fundamental  constants  is  now 
nearing  completion  in  several  laboratories,  notably  under  T.  W. 
Richards,  W.  A.  Noyes,  and  probably  other  investigators  also. 
Within  a  few  months,  it  should  be  possible  to  enter  upon  a  satisfactoiy 
revision  of  the  table,  a  task  which  would  be  unsatisfactory  if  under- 
taken now.  It  is  true,  as  Brauner  has  suggested,  that  the  present 
table  contains  inconsistencies,  but  they  are  small  in  amount,  and  are 
due  to  inconsistencies  in  the  original  data  from  which  the  values  are 
derived.  In  our  next  report,  we  hope  to  recompute  the  entire  table  ; 
but  meanwhile,  awaiting  the  completion  of  the  researches  which  we 
know  to  be  in  progress,  we  prefer  to  leave  the  table  practically  un- 
changed. A  conservative  policy  seems  to  be  safer  than  one  of  haste, 
and  the  delay  of  another  year  will  do  no  harm.  One  exception  to  the 
rule  may,  however,  be  made.  Dysprosium,  with  the  atomic  weight 
162"5,  may  now  be  properly  added  to  the  list  of  the  chemical  elements, 
and  we  recommend  its  insertion  in  the  table. 

It  is  with  the  deepest  regret  that  we  record  the  loss,  by  death,  in 
February  last,  of  our  distinguished  colleague.  Prof.  Moissan.  The 
Chemical  Society  of  Paris  has  designated  Monsieur  G.  Urbain  as  his 
successor  upon  this  Committee. 

(Signed)     F.  W.  Clarke, 

W.  OSTW/.LD, 

T.  E.  TiK  ui'K, 
G.  Ukuain. 


1908. 
International   Atomic    Weights. 


0  =  16. 
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Aluminium  

Al 

27-1 

Molybdenum    

Mo 

96  0 

Antimony 

Sb 

120-2 

Neodymium 

Nd 

143-6 

Argon 

A 

39-9 

Neon 

Ne 

20 

Arsenic     

As 

75-0 

'  Nickel  

Ni 

68 -7 

Barium 

Ba 

•137-4 

Nitrogen  

N 

14-01 

Bismuth    

Bi 

208-0 

i  Osmium    

Os 

191 

Boron    

B 

110 

,  Oxygen 

0 

16-00 

Bromine    

Br 

79-96 

Palladium 

Pd 

106-5 

Cadmium 

Cd 

112-4 

j  Phosphorus  

P 

31-0 

Caesium 

Cs 

132-9 

1  Platinum  

Pt 

194-8 

Calcium 

Ca 

40-1 

Potassium 

K 

39-15 

Carbon  

C 

1200 

Praseodymium 

Pr 

140-5 

Cerium 

Ce 

140-25 

Kadium 

Rd 

225 

Chlorine   

CI 

35-45 

Rhodium    

Rh 

103  0 

Chromium    

Cr 

52-1 

Rubidium 

Rb 

85-5 

Cobalt  

Co 

59-0 

Ruthenium  

Ru 

101-7 

Columbium 

Cb 

94 

Samarium. 

Sa 

150-3 

Copper  

Cu 

63-6 

Scandium 

So 

44-1 

Dysprosium 

Dy 

162-5 

Selenium  

Se 

79-2 

Erbium 

Er 

166 

Silicon  

Si 

28-4 

Europium 

Eu 

152 

Silver    

Ag 

107*93 

Fluorine    

F 

190 

Sodium 

Na 

23-06 

Gadolinium  

Gd 

156 

Strontium     

Sr 

87  •« 

Gallium     

Ga 

70          1 

Sulphur    

S 

32 -06 

Germanium  

Ge 

72-5       ! 

Tantalum 

Ta 

181 

Ghicinum 

Gl 

91 

j  Tellurium 

Te 

1276 

Gold 

Au 

197-2       ! 

Terbium    

Tb 

159-2 

Helium 

He 

4-0 

Thallium  

Tl 

204  1 

Hydrogen 

H 

1-008 

Thorium   

Th 

232-5 

Indium  

In 

115 

Thulium    

Tm 

171 

Iodine  

I 

126-97 

'Tin     

Sn 

1190 

Iridium 

Ir 

193  0 

Titanium  

Ti 

48-1 

Iron  

Fe 

55-9       1 

1  Tungsten 

W 

184 

Krypton    

Kr 

81-8 

;  Uranium  

U 

238-5 

Lanthanum 

La 

138-9 

Vanadium 

V 

51-2 

Lead 

Pb 

206-9 

Xenon   

Xe 

128 

Lithium    

Li 

7-03 

Ytterbium    

Yb 

173-0 

Magnesium  

Mg 

24-36 

i  Yttrium    

Yt 

89-0 

Manganese   

Mn 

55-0 

1  Zinc  

Zn 

65-4 

Mercury    

Hg 

200-0 

Zirconium 

Zr 

90-6 
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Of  the  following  papers,  those  marked  *  were  read  : — 

♦1.  "Colour  and  constitution  of  azo-compounds.  Part  II. 
The  salts  of  ^;-hydroxyazo-compounds  with  mineral  acids." 
By  John  Jacob  Fox  and  John  Theodore  Hewitt. 

In  several  communications  of  one  of  the  present  authors,  the  view 
has  been  advanced  that,  whilst  jo-hydroxyazobenzene  has  a  constitution 
which  is  correctly  expressed  by  its  name,  the  salts  which  it  forms  with 
mineral  acids  are  derived  from  the  tautomeric  quinonehydrazone. 
W.  B.  Tuck  {Tram.,  1907,  91,  449),  from  a  consideration  of  the 
absorption  spectra  of  benzeneazophenol  and  its  ethyl  ether  in  alcoholic 
and  concentrated  hydrochloric  acid  solutions,  concludes  that  the 
hydrochlorides  of  both  compounds  "  have  similar  structures,  and 
consequently  the  hydrochlorides  of  the  free  hydroxyl  substances  have 
an  azo-structure." 

From  an  examination  of  benzeneazo-a-naphthol  and  its  ethyl  ether, 
the  present  authors  agree  with  Tuck's  statement  as  to  similarity  of 
structure,  but  deny  that  this  structure  is  of  azo-type,  as  the  reactions 
of  liydroxyazo-compounds  in  concentrated  acid  solution  negative 
this  view. 

F.  Baker's  attempt  {Trans.,  1907,  91,  1490)  to  formulate  these 
compounds  as  carbonium  salts  is  unsatisfactory  ;  it  requires  quinque- 
valent  nitrogen  in  a  hitherto  unobserved  form,  whilst  the  dihydro- 
chloride  of  dimethylaminobenzene-azo-a-naphthol  {prepared  by  the 
authors)  would  have  to  be  written  : 


C1HN(CH3)2^^_. 

ci/\=^ 


>:NH:N-UioHg-OH. 


The  most  conclusive  evidence  is  given  by  the  fact  that  the  hydro- 
chloride of  />-bromobenzeneazophenol  and  the  hydrobromide  of 
/>-chlorobenzeneazophenol,  which,  according  to  Baker,  should  both  have 
the  constitution  : 

N<f~\:NH:N-OoH^-OH, 
Bf/  \^/ 

are  actually  diiTurent  .substance-s,  yielding  the  components  from  which 
they  are  respectively  derived  when  decomposed  by  alkali. 

The  present  authors  suggest,  instead  of  the  formulie  hitherto 
pro|K>Hcd,  the  constitution  of  oxonium  salts  for  these  compounds, 
for  i-xiitu|ilo  ; 

CaH5«NH-N:CJI,:0{H  or  CaHs)^ 


The  formulation  of  the  salts  of  the  ethers  and  parent  substances  is 
thus  the  same,  whilst  the  reactions  in  concentrated  sulphuric  acid 
solution  are  easily  explained. 

Discussion. 

Mr.  Tuck  said  that  the  absorption  spectra  of  the  hydrochlorides  of 
the  free  ;;-hydroxyazo-compounds  and  their  ethers  were  the  same,  and 
this  fact  showed  that  their  constitutions  therefore  were  identical.  If 
this  was  so,  then  Dr.  Hewitt's  conclu.sion  {Ber.,  1897,  30,  1625)  that 
hydrochloric  acid  converted  the  p-hydroxyazo-compounds  into 
quinonehydrazones  must  be  incorrect.  This  was  now  accepted  by 
Dr.  Hewitt. 

As  the  absorption  spectra  of  these  hydrochlorides  agreed  with  that 
of  azobenzene  hydrochloride,  one  must  conclude  that  the  acid  was 
combined  in  precisely  the  same  manner  in  each  ease,  that  is,  the 
hydrochlorides  were  true  azo-derivatives. 

Tlie  objection  to  Dr.  Hewitt's  formula  for  the  hydrochlorides  lay  in 
the  fact  that  it  was  impossible  to  assign  the  same  structure  to  azo- 
benzene hydrochloride  as  he  did  to  hydroxyazo-hydrochlorides. 

Mr.  Baly  pointed  out  that  Dr.  Hewitt's  explanation  seemed  to  fail 
in  two  respects.  In  the  first  place,  it  could  not  account  for  the 
formation  of  the  deeply-coloured  hydrochloride  of  azobenzene  where,  of 
course,  the  oxonium  structure  was  excluded.  Moreover,  the  change  of 
colour  on  adding  hydrochloric  acid  to  a  neutral  solution  of  azobenzene 
was  precisely  of  the  same  character  as  Dr.  Hewitt  had  shown  in  the 
case  of  the  hydroxyazo-compounds.  In  the  second  place,  the  addition 
of  the  acid  molecule  to  the  oxygen  atom  with  the  formation  of  the 
oxonium  salt  would  undoubtedly  decrease  the  colour  of  the  compound 
in  the  sense  that  the  absorption  band  would  shift  towards  the  blue. 
In  the  hydrochlorides  of  the  hydroxyazo-compounds,  the  absorption 
band  had  shifted  towards  the  red,  causing  the  salt  to  be  bluer  than 
the  parent  substance.  This  decrease  in  colour  would  be  caused  by  the 
decrease  in  the  residual  affinity  of  the  system,  due  to  the  oxygen 
becoming  quadrivalent. 

Mr.  H.  V.  Mitchell  drew  attention  to  the  fact  that  he  had  been 
unable  to  prepare  a  hydrochloride  of  benzeneazocoumarin  (^Trans.,  1905, 
87,  1231),  whereas  if  the  view  put  forward  by  the  authors  were 
correct,  a  hydrochloride  of  the  type  : 

C,H,.N,.C«H3<^^V^ 


H     CI 

might  have  been  expected. 


Dr.  Hewitt,  in  reply,  pointed  out  that  Mr.  Tuck  stated  definitely  in 
his  paper  "  the  hydrochlorides  of  the  free  hydroxyl  substances  have 
an  azo-structure,"  whilst  Mr.  Baly's  arguments  derived  from  the 
properties  of  benzeneazo-^-cresol  and  its  derivatives  depended  for 
their  validity  on  this  substance  being  a  quinonehydrazone.  Since  this 
point  was  still  disputed  and  the  bulk  of  the  evidence  seemed  to  be  in 
favour  of  a  hydroxylic  structure  for  the  free  o-azo-compounds,  the 
arguments  lost  in  weight. 

No  surprise  need  be  occasioned  by  Mr.  Mitchell's  inability  to  obtain 
a  hydrochloride  from  benzeneazocoumarin,  for  the  lactonic  oxygen  atom 
would  scarcely  have  pronounced  basic  properties,  whilst  Professor 
Armstrong's  arguments  against  the  formula  depended  on  supposed 
basicity  of  the  benzene  nucleus  and  non-existence  of  oxonium  salts. 
Basicity  of  the  benzene  nucleus  scarcely  accorded  with  the  feeble 
acidity  of  phenol  and  the  diminishing  basicity  observed  in  amines  by 
introduction  of  benzene  nuclei,  whilst  the  possibility  of  oxonium  salt 
formation  was  recognised  by  all  who  had  made  a  comparative  study 
of  the  xantbhydrol  and  acridinium  groups. 


^2.  "  A  new  method  of  determining  vapour  densities.     Part  I. 
By  Philip  Blackman. 


*3.  •'  Studies  in  the  camphane  series.  Part  XXV.  Action  of 
diazomethane  on  the  two  modifications  of  isonitrosocamphor." 
By  Martin  Onslow  Forster  and  Henry  Holmes. 

When  diazomethane  acts  on  the  stable  isonitrosocamphor  (m.  p. 
152°)  dissolved  in  ether,  the  iV-methyl  ether  is  produced,  whilst  the 
unstable  modification  (m.  p.  114°),  treated  with  a  deficit  from  one 
molecular  proportion  of  the  agent,  merely  undergoes  isomeric  change 
to  the  less  fusible  variety  ;  in  view  of  this  observation,  some  caution 
will  be  necessary  in  drawing  conclusions  regarding  the  structure  of  a 
compound  based  on  its  behaviour  towards  diazomethane.  The  benz- 
aldoximes  do  not  behave  in  the  same  way,  benzantt-aldoxime  (m.  p. 
35°)  yielding  the  0- methyl  ether,  whilst  the  0^71-aIdoxime  (m.  p,  128°) 
remains  unchanged. 

By  the  action  of  />-nitrobenzyl  chloride  on  an  alcoholic  solution  of 
tMnitroKocamphor  in  presence  of  sodium  ethoxide,  throe  products 
ariiiu.  Tlio  compound,  ^'lyHj^O^Nj,  having  the  composition  of  a  nitro- 
benzyl  other  of  tfouitrosocamphor,  crystallising  in  pale  brown  prisms, 
melting  at  175^,  and  having  [a]u  1230";  the  compound,  C,;lljjjO^N.^, 
forming  luHtrouH,  transparent,  yellow  plates,  mcltiog  at  214",  with 


[ajo  -65-3%  and  an  oil,  which  is  characterised  by  developing  an 
intense  blue  coloration  when  caustic  alkali  is  added  to  a  solution  in 
methyl,  ethyl,  or  wobutyl  alcohol.  If  silver  oxide  is  substituted  for 
sodium  ethoxide  as  a  condensing  agent,  and  /?-nitrobenzyl  chloride  is 
replaced  by  the  bromide,  an  isomeric  compound,  CiyH^oO^Nj'  i^ 
produced,  crystallising  in  colourless  prisms,  melting  at  114°,  and 
having  [ajn  138-0° 

On  mixing  an  ethereal  solution  of  iminocamphor  with  form- 
aldehyde, no  change  occurs  until  a  tx-ace  of  acid  is  added,  when  the 
product,  dissolved  in  alcohol,  develops  an  intense,  magenta-red 
coloration  with  caustic  alkali ;  ether  precipitates  from  this  solution  an 
unstable  solid,  having  the  appearance  of  indigo,  and  yielding  camphor- 
quinone,  formaldehyde,  and  ammonia  with  dilute  sulphuric  acid. 

Camphorquinone  is  rapidly  oxidised  by  an  aqueous  solution  of 
hydrogen  peroxide  to  camphoric  anhydride. 

The  'N-ethyl  ether  of  tsonitrosocamphor,  CJ8Hj4<CjCv       *    >  produced 

in  association  with  the  0-ethyl  ether  when  ethyl  iodide  acts  on  iao- 
nitrosocamphor  in  presence  of  sodium  ethoxide,  melts  at  57°,  and  has 
[a]u  248*1°;  it  is  readily  hydrolysed  by  acids,  yielding  camphorquinone 
and  ethylhydroxylamine. 

Discussion. 

Mr.  Baly  said  that  the  formulae  for  the  two  forms  of  wonitroso- 
camphor  which  Dr.  Forster  referred  to  as  being  given  by  Baly, 
Marsden,  and  Stewart  had  resulted  from  the  adverse  criticism  their 
paper  received  when  it  was  read.  When  their  paper  was  first  written, 
they  had  inclined  to  the  nitroso-formula,  and  it  was  therefore  extremely 
interesting  to  tind  that  Dr.  Forster's  experiments  seemed  to  support 
this  view.  As  regards  the  new  formula  which  Dr.  Forster  had  given 
to  the  iV^-ethers  of  I'sonitrosocamphor,  he  (Mr.  Baly)  spoke  strongly  in 
favour  of  it  from  the  point  of  view  of  the  absorption  spectra  of  these 
sub.stances.  They  exhibited  a  very  marked  absorption  band,  exactly 
the  same  as  that  which  might  be  described  as  the  middle  band  of 
/)-benzoquinone.  The  latter  substance  in  aqueous  solution  exhibited 
three  absorption  bands,  the  middle  one  of  which  was  absent  from  the 
spectrum  of  an  alcoholic  solution.  It  had  occurred  to  him  that  the 
middle  band  might  be  explained  by  the  formation  of  a  hydrate  of 
quinone,  and  so  the  absorption  spectrum  was  examined  of  an  alcoholic 
solution  of  /)-benzoquinone  to  which  a  little  alcoholic  solution  of 
hydrogen  chloride  had  been  added.  The  absorption  spectrum  then 
showed  only  the  middle  band,  and  was,  indeed,  the  same  as  that  of  the 
JV^-ethyl  ethers  of  ?«onitrosocamphor.  Seeing  that  exactly  the  same 
was  observed  with  camphorquinone,  it  did  not  seem  unreasonable  that 


10 

the  hydrogen  chloride  molecule  combined  by  virtue  of  the  quadri- 
valency  of  one  of  the  oxygen  atoms,  and  that  in  the  case  of  camphor- 

quinone  a  compound  was  formed  of  the  type  :  CgHi4<^  • !    *         .     The 

analogy  between  this  and  Dr.  Forster's  new  formula  was  sufficient  to 
account  for  the  similarity  in  the  spectra  of  camphorquinone  dissolved 
in  alcohol  containing  some  hydrogen  chloride  and  the  ^A^-alkyl  ethers 
of  ?sonitrosocamphor.  There  was  no  doubt  that  the  absorption 
spectra   offered  striking  evidence  against  either  of  the  vai-ieties  of 

isonitrosocamphor  having  the  formula  CgHj4<^  I  i        '    ,  for  there  was 

no  resemblance  between  the  spectra  of  the  tsonitroso-compounds  and 
the  i\^-alkyl  ethers. 

Dr.  Hewitt  asked  Mr.  Baly  if  he  had  convinced  himself  that  the 
colourless  additive  product  of  benzoquinone  and  hydrochloric  acid  was 
not  really  chloroquinol. 

4.  "  The  oxidation  of  aromatic  hydrazines  by  metallic  oxides,  per 
manganates,  and  chromates."     By  Frederick  Daniel  Chattaway. 

Primary  aromatic  hydrazines  are  readily  attacked  by  most 
substances  capable  of  giving  up  oxygen  at  all  easily.  The  products 
are  in  the  main  the  same  as  those  which  are  formed  by  free  oxygen. 

The  chief  action,  which  results  in  the  replacement  of  the  hydrazino- 
group  by  hydrogen  and  the  liberation  of  nitrogen,  is  generally  accom- 
panied by  secondary  ones  which  take  place  to  a  relatively  very  small 
extent.  By  these  secondary  actions,  hydrocarbons  of  the  diphenyl 
group  or  azo-derivatives  are  formed.  Diazo-com pounds  are  only 
obtained  in  presence  of  acids;  in  presence  of  alkalis,  they  are  not 
formed. 

Potassium  chromate  oxidises  primary  aromatic  hydrazines  very 
easily,  and  gives  a  theoretical  yield  of  nitrogen  and  hydrocarbon.  This 
reaction  affords  the  most  convenient  metliod  yet  described  for 
replacing  an  aromatic  amino-group  by  hydrogen,  the  diazouium  group 
yielded  by  it  being  first  reduced  to  the  hydrazino-group  and  tliis  theu 
replaced  by  hydrogen  through  oxidation  with  potassium  chromate. 

All  the  evidence  obtained  shows  that  the  explanation  of  the 
behaviour  of  primary  aromatic  hydrazines  on  oxidation  recently  put 
forward  by  the  author  is  correct  {Trans.,  1907,  91,  1324),  namely, 
that  an  unstable  hydroxyhydrazino  is  first  produced,  which,  in 
preMDce  of  caustic  alkali,  immediately  breaks  down  into  hydro- 
carbon, nitrogen,  and  water : 

KN-H  K     iN      H 

I  -->-     I  + 111+  I    ^• 

H-N-oH         n    N    on 
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Copper  oxide  easily  gives  up  its  oxygen  to  phenylhydrazine,  and  if 
the  reduction  is  conducted  under  suitable  conditions  the  metal  can  be 
deposited  on  glass  in  the  form  of  a  fine  mirror.  The  film  of  metal 
thus  laid  down  is  as  brilliant  as  a  similar  deposit  of  silver,  and  shows 
the  beautiful  red  colour  of  polished  copper. 


6.  "  Studies  in  fermentation.     Part  II.    The  mechanism  of  alcoholic 
fermentation."     By  Arthur  Slator. 

The  velocity  of  the  conversion  of  dextrose,  laevulose,  galactose,  and 
mannose  iuto  alcohol  and  carbon  dioxide  by  the  action  of  living  yeivat 
has  been  measured  in  the  manner  already  described  {Trans.,  1906,  89, 
128).     The  main  results  are  as  follows  : 

1.  The  rate  of  fermentation  of  dextrose,  Isevulose,  galactose,  and 
mannose  is  approximately  independent  of  the  concentration  of  the  sugar 
between  the  concentrations  1  gram  to  10  grams  per  100  c.c. 

2.  The  fermentation  of  dextrose  and  hevulose  under  all  conditions 
proceeds  with  approximately  equal  velocities. 

3.  The  temperature-coeflScient  is  almost  the  same  in  the  case  of  the 
fermentation  of  dextrose,  laevulose,  and  mannose,  but  is  somewhat  less 
in  the  case  of  the  fermentation  of  galactose. 

4.  Many  yeasts  (very  probably  all  yeasts)  are  unable  to  ferment 
galactose  unles.s  the  yeast  has  been  grown  in  the  presence  of  this 
sugar. 

5.  The  ratio  of  the  rate  of  fermentation  of  dextrose  _^to  maunose 
varies  greatly,  depending  on  the  treatment  the  yeast  has  undergone. 

6.  When  two  sugai's  are  fermented  simultaneously  in  the  same  solu- 
tion, interference  takes  place  between  the  reactions. 

7.  The  velocity  of  fermentation  by  living  yeast  can  be  easily  lessened 
by  the  addition  of  certain  inhibiting  agents,  but  cannot  be  appreciably 
raised. 

8.  In  all  probability  the  fermentation  of  sugars  by  preparation  from 
yeast  proceeds  on  the  same  lines  as  that  by  living  yeast,  but  the  reaction 
is  much  complicated  by  secondary  changes. 

The  supposition  that  the  reaction  which  has  the  main  control  of  the 
velocity  of  fermentation  is  the  decomposition  of  a  stable  compound 
between  the  enzyme  and  the  sugar  can  be  made  to  explain  these  results. 
Possibly  three  enzymes  are  present  in  yeast  which  will  ferment  the  four 
sugars  :  glucozymase  which  ferments  dextrose  and  laevulose,  galacto- 
zymase  which  ferments  galactose,  and  mannozymase  which  ferments 
mannose. 
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B.  "  Organic  derivatives  of  silicon.  Part  IV.  The  sulphonation  of 
benzylethylpropylsilicyl  oxide  and  of  benzylethyldipropyl- 
silicane."     By  Herbert  Marsden  and  Frederic  Stanley  Kipping. 

Although  the  optically-active  silicon  compounds  described  recently 
(Kipping,  Trans.,  1907,  91,  212)  were  actually  prepared  from  the 
product  of  the  sulphonation  of  benzylethylpropylsilicol,  their  inves- 
tigation indicated  that  they  were  sulphonic  derivatives  of  benzyl- 
•ethylpropylsilicyl  oxide.  As  this  view  of  their  constitution  seemed  to 
need  some  confirmation,  the  authors  have  pi*epared  benzylethylpropyl- 
silicyl oxide  itself  and  sulphonated  it  with  sulphuric  and  with  chloro- 
sulphouic  acid ;  in  both  cases  there  was  formed  an  acid  having  the 
composition  of  a  derivative  of  the  oxide  and  identical  with  the  com- 
pound which  has  been  resolved  ;  any  uncertainty  regarding  the  composi- 
tion of  the  optically-active  compounds  is  thus  removed. 

The  sulphonation  of   phenylbenzylethylpropylsilicane  with   chloro- 

sulptonic  acid  gave  results  similar  to  those  obtained  with  sulphuric 

acid,  that  is  to  say,  the  phenyl  group  was  eliminated  and  the  product 

was  a  sulphonic  derivative  of  benzylethylpropylsilicyl  oxide  identical 

with  that  previously  described. 

Benzylethyldijn'opylsilicane,  BzEtPfgSi,  has  been'prepared  and  con- 
verted into  benzylethylcUp^'opylsilicanesulphonic  acid, 

EtProSi-CHa-CaH^'SOgH, 
with  the  aid  of  chlorosulphonic  acid ;  the  \-menthylatnine,  cinchonidine, 
and  quinine  salts  of  this  acid  resemble  very  closely  the  corresponding 
salts  of  c?^benzylmethylethylpropylsiIicanesulphonic  acid  {loc.  cit, 
p.  717),  a  fact  which  indicates  that  the  latter  are  mere'  mixtures  of 
their  optically-isomeric  components. 

DiphenylethyUilicyl  chloride,  PhoEtSiCl,  a  colourless  liquid  boiling  at 
206—208°  (50  mm.),  diphenylethyhilicyl  oxide,  (Ph^EtSi).^  (m.  p.  65-5°), 
triphenylethyhilicane,  PhgEtSi  (m.  p.  76°),  and  triphenyhnethylsilicane, 
Ph.^MeSi  (m.  p.  67—67*5°),  were  also  described. 

7.  "The  formation  and  reactions  of  imino-compounds.  Part  VI. 
The  formation  of  derivatives  of  hydrindene  from  o-phenylene- 
diacetonitrile."  By  Charles  Watson  Moore  and  Jocelyn  Field 
Thorpe. 

When  o-phenylenediacetonitrile  (I)  is  warmed  in  alcoholic  solution 
containing  a  trace  of  sodium  othoxide,  it  is  completely  converted  into 
u-cyano  fi-iininohydrindene  (II),  which  can  bo  liydrolysed  to  a-cyano- 
fi-hydriiulone  (HI) : 

(I-)  (II.)  (HI.) 
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a-Cyano/3-iminohydrindene  (II)  is  a  neutral  imino-compound, 
which  is  hydrolysed  by  dilute  acids  and  does  not  evolve  nitrogen 
with  nitrous  acid.  If,  howevei',  the  nitrile  group  is  replaced  by 
carboxyl,  carboethoxyl,  or  the  carboxylamino- group,  the  compounds 
formed  are  true  bases.  Thus  2-aminoindene-^'Carhoxylic  acid  (IV), 
ethyl  2-aminoindene-3-carboxylate  (V),  and  2-aminoindenecarboxyl 
amide  (VI)  : 

'  CHo  V^/N     -KTXT  ^     TX      ^  CHo  ^ 


(IV.)  (V.) 

CoH4<^(CO-NH^^*^^2 

(VI.) 

are  all  bases,  which  are  not  hydrolysed  by  dilute  acids  and  evolve  free 
nitrogen  when  treated  with  nitrous  acid.  There  is  no  evidence  that 
these  compounds  are  capable  of  reacting  in  the  imino-form. 

o-Cyano-yS-hydrindone  (III)  gives  a  well-defined  phenylhydrazone, 
and  on  methylation  yields  a-cyano-a-methyl-^/iydrindone  (VII),  which 
gives  phenyleneaceticpropionic  acid  (VIII)  on  hydrolysis.  When, 
however,  the  ketone  is  treated  with  sodium  ethoxide  and  ethyl  iodide, 
the  0-ethyl  derivative,  3-cyano-2-etkoxyindene  (IX),  is  alone 
produced  : 

^^«"^<^l';^^>CO     ^.^.<cll^X,n  CaH.<^^?^^C.OEt 
(VII.)  (VIII.)  (IX.) 

a-Cyano-)8-hydrindon6  (III)  reacts  also  as  a  phenol,  since  it  can  be 
readily  alkylated  by  alkyl  sulphates,  yielding,  with  methyl  sulphate, 
3-cyano-2-methoxyindene  (X)  and  with  ethyl  alcohol  and  sulphuric 
acid,  3-cyano-2-ethoxyindene  (IX)  identical  with  the  compound 
prepared  by  the  alkylation  of  the  ketone  with  sodium  ethoxide  and 
ethyl  iodide.  The  constitution  of  these  salts  is  shown  by  their 
hydrolysis  with  dilute  acids  to  a-cyano-)8-ketohydi'indene. 

It  is  therefore  probable  that  groups  greater  than  Me  and  CN 
cannot  attach  themselves  to  the  a-carbon  atom  of  ^-hydrindone  or 
/8-iminohydrindene,  and  it  is  suggested  that  the  term  "  stearic 
inhibition "  should  be  applied  to  this  phenomenon  rather  than 
"  stearic  hindrance." 

/8-Hydrindone  (XI)  can  be  prepared  by  distilling  with  steam  a 
solution  of  2-arainoindene-3-carboxylic  acid  (IV)  in  dilute  sulphuric 
acid  : 

CoH,<^^J^'j>C-OMe  C,H,<^;g2>C0 

(X.)  (XL) 
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This  substance  is  quite  stable  when  pure,  and   does   not  show  any 
tendency  to  pass  into  a  brown  resin  as  stated  in  the  literature. 


8.  "  Valency."     By  John  Albert  Newton  Friend. 

The  author  suggested  a  new  theory  of  valency  by  means  of  which 
many  reactions  receive  explanations  not  forthcoming  from  the  usually 
accepted  theory.  The  theory  was  also  considered  in  its  relation  to 
that  of  Werner. 


9.  •'  The    esterification     constants    of   the    normal    fatty    acids." 
By  John  Joseph  Sudborough  and  James  Mylam  Gittins. 

The  esterification  constants  of  some  sixteen  of  the  more  common 
normal  fatty  acids,  from  formic  to  stearic  acid,  have  been  determined. 

The  value  E',j^„ii  ^oi'  formic  is  1124  ;  acetic,  104;  propionic,  02; 
and  from  butyric  to  stearic  acid  the  value  remains  nearly  constant, 
varying  from  about  50  to  54. 


10.  "  The  anomalous  behaviour  of  the  hydrogen  electrode  in 
solutions  of  lead  salts  and  the  existence  of  univalent  lead 
ions  in  aqueous  solutions."  By  Henry  George  Denham  and 
Arthur  John  Allmaud. 

An  attempt  has  been  made  to  measure  the  hydrolysis  of  lead  salts 
by  the  hydrogen  electrode,  but  results  were  obtained  which  were  far 
higher  than  those  recorded  by  Ley  {Zeitsch.  physikal.  Chem.,  1899,  30, 
193),  and  it  was  also  noticed  that  many  hours  were  required  for  the 
electrode  to  give  a  constant  potential.  This  has  been  proved  to  be 
due  to  the  reaction  : 

Pb"  +  H  — >  Pb'+H' 

occurring  at  the  platinum  electrode. 

The  existence  of  pluinbons  acetate  in  aqueous  solutions  has  been 
conclusively  proved  by  carrying  out  an  experiment  of  the  type 
described  by  Richards,  Collins,  and  Ileimrod  {Zeitsch.  physikal.  Chem.i 
1900,  32,  321)  for  copper  and  by  iJose  {Zeitsch.  /Clektrochem.,  1907, 
13,  477)  for  silver.  Jn  hot  solution,  lead  reduces  lead  acetate  to 
pIumbouK  acetate,  but  the  reaction  is  reversed  in  the  cold,  crystalline 
lead  being  deposited  in  the  (old  purts  of  tho  apparatus.  The  ionic 
reaction  In  evidently  : 

IM,--  +  1M.       r   21M)". 
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It  has  also  been  proved  that  a  rod  of  lead,  immersed  in  a  molar- 
normal  solution  of  lead  acetate,  the  upper  part  of  which  is  kept  hot 
by  a  steam-jacket,  forms  a  thermo-electric  cell.  A  weak  thermo- 
current  flows  from  the  hot  solution  to  the  colder  below,  and,  after  a 
week,  definite  traces  of  spongy  lead  may  be  recognised  at  the  junction 
of  the  hot  and  cold  solutions. 


11.  "Amphoteric  metallic  hydroxides.     Part  I." 
By  John  Kerfoot  Wood. 

The  author  has  investigated  the  amphoteric  character  of  the 
hydroxides  of  arsenic  and  aluminium.  Arsenic  hydroxide  is  a  very 
feeble  base,  the  basic  constant  being  of  the  dimensions  of  1  x  10~^*. 
The  acidic  constant,  as  found  by  the  saponification  method,  has  a 
value  of  6'3  X  10' 1^  and  an  N/10  solution  of  sodium  metarsenite  is 
hydrolysed  to  the  extent  of  14  per  cent,  at  25".  The  dissociation 
constant  of  arsenious  acid,  as  found  by  the  conductivity  method,  has  a 
value  of  26-5x10-10. 

Aluminium  hydroxide  is  a  weak  base.  The  chloride  is  hydrolysed 
to  the  extent  of  about  -i  per  cent,  at  25^^,  and  is  probably  transformed 
into  a  basic  chloride  having  the  formula  Al(0H)Cl2.  Sodium  met- 
aluminate  in  N/IO  solution  is  hydrolysed  to  the  extent  of  about  35  per 
cent,  at  25°,  the  acidic  constant  of  aluminium  hydroxide  being 
6-3x10 -13. 


12.  "  The    use    of    pyridine    bases    as    halogen     carriers." 
By  William  Ernest  Cross  and  Julius  Berend  Cohen. 

The  authors  have  shown  that  the  process  of  halogen  substitution 
in  the  case  of  aceto-;;-toluidide  and  other  amides  is  preceded  by  the 
formation  of  additive  compounds  {J'roc.,  1907,  23,  326),  but 
attempts  to  effect  substitution  in  a  similar  manner  by  means  of 
the  additive  compounds  of  the  pyridine  bases  with  bromine  failed. 

The  result,  however,  suggested  the  possibility  of  employing  these 
bases  as  halogen  carriers,  an  anticipation  which  has  been  confirmed  by 
the  following  experiments. 

Chlorohenzene. — Chlorine  was  passed  into  50  grams  of  benzene  con- 
taining a  few  drops  of  pyridine,  and  the  mixture  was  warmed  to  50°. 
The  action  proceeded  rapidly  with  evolution  of  hydrogen  chloride. 
The  product  was  shaken  with  alkali,  dehydrated,  and  distilled.  Some 
unchanged  benzene  and  a  little  dichlorobenzene  were  separated.  The 
yield  of  pure  chlorobenzene  was  30  grams. 

Chlorotoluenes. — The  chlorination  proceeds  at  the  ordinary  tempera- 


16 

ture.  From  43  grams  of  toluene,  25  grams  of  mixed  chlorotoluenes 
were  obtained,  b.  p.  150 — 165°,  together  with  a  few  grams  of  higher 
boiling  products. 

Broviohenzetu. — A  few  drops  of  pyridine  were  added  to  a  mixture  of 
50  grams  of  benzene  and  120  grams  of  bromine,  which  were  warmed 
to  25°  in  the  water-bath.  The  action  proceeds  vigorously  with  the 
evolution  of  hydrogen  bromide.  The  temperature  was  finally  raised  to 
65 — 70''.  The  crude  product,  which  boiled  at  148 — 158°,  amounted  to 
60  grams.  The  same  result  was  produced  with  quinoline  and  iso- 
quinoline. 

Dihromobenzene. — The/>-dibromo- compound  was  obtained  in  a  similar 
manner.  From  33  grams  of  bromobenzene,  20  grams  of  the  para-com- 
pound, m.  p.  87°,  were  obtained,  the  remainder  being  unchanged 
bromobenzene.     No  ortho-compound  was  detected. 

Bromotoluene. — Fifty  grams  of  toluene  yielded  87  grams  of  bromo- 
toluene,  b.  p.  178—182° 

A-Chlo7'o-\-bromotoluene. — Fifty-five  grams  of  p-chlorotoluene  gave 
56  grams  of  chlorobromotoluene ,  b.  p.  220 — 235°,  and  a  small  quantity 
of  lower  and  higher  boiling  pr  oducts. 

a- Br omo naphthalene. — The  a-compound  was  prepared  by  dissolv- 
ing 25  grams  of  naphthalene  in  100  c.c.  of  chloroform  and  adding 
36  grams  of  bromine  and  a  few  drops  of  pyridine.  The  mixture  was 
left  in  the  cold  for  twenty-four  hours.  After  purification,  35  grams 
of  a-bromonaphthalene  were  obtained,  b.  p.  276 — 278°. 

13.  "Decomposition  of  hyponitrous  acid."     By  Edward  Divers. 

By  suddenly  drenching  dry  silver  hyponitrite  or  mercurous  hypo- 
nitrite  at  a  temperature  but  little  below  30°  with  a  mineral  acid,  not 
greatly  diluted  in  the  case  of  hydrochloric  acid  or  sulphuric  acid,  and 
only  sufficiently  so  in  the  case  of  nitric  acid  to  avoid  inducing  its 
oxidising  action,  Ray  and  Gaiiguli  *  have  obtained  nitric  acid  and 
nitrogen  as  products  of  decomposition,  in  place  of  much  of  the 
nitrous  oxide  which  was  to  be  expected.  This  interesting  obser- 
vation throws  much  light  on  the  nature  of  the  decomposition  of 
silver  and  mercury  hypouitrites  by  heat.  These  authors,  indeed, 
HUggest  that  the  presence  of  mineral  acids  has  a  "  specific  directive 
influence "  in  determining  the  form  of  the  decomposition,  but  that 
is  a  notion  without  evident  support.  That  sulphuric  acid  should  be 
less  effective  in  bringing  about  the  decomposition  is  sufficiently 
accoanted  for  by  the  fact  that  the  comparative  insolubility  of  silver 
and  mercurous  Hulphatos  greatly  impedes  tiio  action  of  this  acid  on 
the  hyponitrites  and  ihe  rise  of  temperature  which  attends  it. 

Through    K&y  and   Qafiguli's   observations,    we   are   at   length  in 

•  Tratu.,  1007,  91,  I860. 
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possession  of  much  knowledge  of  what  the  products  are  whea 
hyponitrous  acid  decomposes,  without  explosion,  by  the  heat  generated 
in  liberating  it  from  its  salts.  Since  hyponitrous  acid  yields  only 
nitric  acid  and  nitrogen  (water  and  nitrous  oxide  being  here  negli- 
gible), whilst  silver  hyponitrite  or  mercurous  hyponitrite  yields, 
besides  these,  much  nitric  oxide  and  some  nitrous  acid  or  nitric 
peroxide,  we  can  now  see  that  production  of  the  latter  substances 
is  due  to  the  unstable  oxidised  silver  or  mercury.  Writing  hypo- 
nitrous acid  as  HoOjN.jO,  and  its  silver  salt  as  Ag.^0,N20,  we  see 
that  SNgO  become  4N2  +  N2O5,  the  water  remaining  unchanged  in 
the  former  case,  whereas  the  silver  oxide  in  the  latter  case  is 
reduced  to  metal,  whilst  its  oxygen  becomes  active.  Hence  we  obtain 
the  two  equations  : 

5H2O2N2  =  4H2O  +  4N2  +  2HN0,, 
and 

3Ag202N2  =  4Ag  +  2N2  +  2AgN03. 

Similarly,  the  production  of  nitric  oxide  and  peroxide  is  referable 
to  the  reducibility  of  oxidised  silver  or  mercury,  and  could  only 
come  from  hyponitrous  acid  through  a  highly  improbable  cumulative 
i*esolution  of  nitrous  oxide. 


ADDITIONS  TO  THE   LIBRARY, 

I.  Donations. 

Haskins,  if.  D.,  and  Macleod,  J.  J.  R.  Organic  chemistry. 
Including  certain  portions  of  physical  chemistry  for  medical,  pharma- 
ceutical, and  biological  students.  pp.  xi  4-367.  ill.  New  York 
1907.     {Reed.  31/12/7.) 

From  the  Publishers  :    Messrs.  John  Wiley  and  Sons. 

Valentin,  William  George.  Practical  chemistr  y.  10th  edition,  by 
W.  R.  Hodgkinson.  pp.  xix-t-476.  ill.  London  1908.  {Reed. 
30/12/7.)  From  Professor  W.  R.  Hodgkinson. 

II.T^y  Purchase. 

Baumert,  Georg,  Dennstedt,  M.,  and  Voigtlander,  F.  Lehrbuch  der 
gerichtlichen  Chemie.  Band  I.  Der  Nachweis  von  Giften  und 
gesundheitsschadlichen    Stoffen   in   Leichenteilen,    Ham,   Nahrungs- 
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«nd  Genussmitteln,  Gebrauchsgegenstiinden,  Wasser,  Luft  undBoden. 
pp.  xvi  +  490.     ill.     Braunschweig  1907.     {Heed.  18/12/07.) 

Bersch,  Josef.  The  manufacture  of  mineral  and  lake  pigments. 
l.'ontaining  directions  for  the  manufacture  of  all  artificial  artists'  and 
painters'  colours,  enamel  colours,  soot,  and  metallic  pigments.  Trans- 
lated from  the  second  revised  edition  by  Arthur  C.  Wright,  pp.  xy  + 
476.     London  1901.     (RecJ.  20/12/07.) 

Bertelsmann,  W.  Die  Entwicklung  der  Leuchtgaserzeugung  seit 
1890.     (Sammlung,  Vol.  XII.)     Stuttgart  1907.     (Reed.  5/12/07.) 

Hurst,  George  H.  Painters'  colours,  oils,  and  A'arnishes  :  a  practical 
manual.  4th  edition,  pp.  viii  +  519.  ill.  London  1906.  {Reed. 
20/12/07.) 

Jost,  Ludwig.  Lectures  on  plant  physiology.  Authorised  English 
translation  by  R.  J.  Harvey  Gibson,  pp.  xiv  +  564.  ill.  Oxford 
1907.     {Reed.  20/12/07.) 

Journal  of  Agricultural  Science.  Edited  by  R.  II.  Biffen,  A.  D. 
Hall,  T.  II.  Middleton,  and  T.  B.  Wood.  Vol.  I.,  etc.  Cambridge 
1905  +  .     {Reference.) 

Miiller,  Arthur.  Allgemeine  Chemie  der  Kolloide.  pp.  x  +  204. 
Leipzig  1907.     {Reed.  18/12/07.) 

Peters,  Edward  Dyer.  The  principles  of  copper  smelting,  pp.  ix  + 
612.     ill.     New  York  1907.     {Reed.  20/12/07.) 

Starling,  Ernest  If.  Mercers'  Company  Lectures  on  recent  advances 
in  the  physiology  of  digestion.  Delivered  in  the  Michaelmas  Term, 
1905,  in  the  Physiological  Department  of  University  College,  London, 
pp.  x+156.     ill.     London  1906.     (i2eco?.  20/12/07.) 


III.  Pamphlets. 

Arnott,  M.  JI.  The  construction  of  drain  gauges  at  Pussi.  (From 
the  Mem.  Dept.  Agric.  India,  1,  1907.) 

Schiiller,  Bei-nhard.  Carl  Friedrich  Mohr.  (Reprint  from  the 
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1907.) 
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LOTHAR  MEYER  MEMORIAL. 

The  Council  has  decided  to  make  a  donation  of  £10  to  the  Lothar 
Meyer  Memorial  Fund. 

Many  old  pupils  and  admirers  of  the  author  of  "Die  Modernen 
Theorien  der  Chemie  "  may  be  desirous  of  contributing  to  this  Memorial, 
and  the  Treasurer  will  be  glad  to  receive,  at  an  early  date,  subscriptions 
from  Fellows  and  others  to  the  Fund. 

Cheques,  <kc.,  should  be  made  payable  to  Dr.  Alexander  Scott, 
crossed  "  Lothar  Meyer  Memorial  Fund  A/c,"  and  sent  to  the 
Treasurer,  Chemical  Society,  Burlington  House,  W. 


ERRATUM. 

1907.     p.  305,  line  5  from  top,  for  "alkalis"  read  "alkali  metals." 


At  the  next  Ordinary  Meeting  on  Thursday,  February  6th,  1908,  at 
8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Honorary  and 
Foreign  Members  and  the  following  papers  will  be  communicated  : 

"  The  metallic  picrates."     By  O.  Silberrad  and  H.  A.  Phillips. 

"  Organic  derivatives  of  silicon.  Part  V.  Benzylethylsilicano, 
dibenzylsilicane,  and  other  benzyl-  and  benzylethyl -derivatives  of 
silicane."     By  R.  Robinson  and  F.  S.  Kipping. 

"  Some  physico-chemical  properties  of  mixtures  of  pyridine  and 
water."     By  H.  Hartley,  N.  G.  Thomas,  and  M.  P.  Appleby. 

"  The  constitution  of  umbellulone.     Part  III."     By  F.  Tutin. 

"  The  residual  affinity  of  the  coumarins  and  thiocoumarins  as  shown 
by  their  additive  compounds."     By  A.  Clayton. 


R.    CI.AY  AND   SONS,    LTD.,    BKKAU   STKEKT   HILL,    E.C.  ,   AND   BUNliAV,  SUFFOLK. 


hsue.'l  14/2/08 
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Thursday,  February  6th,  1908,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.0.13.,  F.R.S.,  President,  in  the  Chair. 

The  President  referred  to  the  loss  sustained  by  the  Society  owing  to 
the  death  of  Mr.  W.  A.  Shenstone,  F.R.S.  (elected  in  1876),  and  of 
Mr.  R.  J.  Friswell  (elected  in  1871). 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Arthur  John  Allmand,  B.Sc,  Central  Laboratories,  Widnes, 
William  Henry  Benson  Baker,  B.A.,  Frognal  Dene,  Hainpstead,  N.W. 
Josiah  Leonard  Bowen,  8,  West  Field,  Lightcliffe,  near  Halifax. 
Charles  Gilling,  30,  Carnarvon  Road,  Barnet. 
Alwyne  Harcourt  Meade,  Cedar  House,  St.  Neots, 
Herbert  Richard  Neech,  20,  Colegrave  Street,  Lincoln. 
Thomas  Richards  Phillips,  Stanhope  House,  Abergavenny. 
Francis  Edward  Richards,  B.Sc,  County  Secondary  School,  Redruth. 
William  AVheatley,  B.A.,  21,  Bairstow  Street,  Preston. 

A  Ballot  for  the  election  of  Honorary  and  Foreign  Members  was 
held,  and  the  following  were  subsequently  declared  duly  elected : 

Armand  Emile  Justin  Gautier.         Joseph  Achille  Le  Bel. 
Albin  Haller.  Henry  Louis  Le  Chatelier. 

Johann  Wilhelm  Hittorf.  Theodore  William  Richards, 

Otto  Wallach. 
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Of  the  following  papers,  those  marked  *  were  read : — 

*14.  "The  metallic  picrates."     By  Oswald  Silherrad  and 
Henry  Ablett  Phillips. 

Older  investigations  on  the  picrates  show  so  many  discrepancies 
that  a  systematic  revision  of  the  work  has  been  undertaken,  with  the 
result  that  the  water  of  crystallisation  and  properties  of  the  commoner 
salts  have  been  definitely  established.  Several  new  salts  were  also 
described. 


*15.  "  Some  physico-chemical  properties  of  mixtures  of  pyridine  and 
water,"  By  Harold  Hartley,  Noel  Garrod  Thomas,  and 
Malcolm  Percival  Applebey. 

With  the  view  of  examining  the  effect  of  the  gradual  replacement  of 
water  by  pyridine  on  the  electrical  conductivity  of  salt  solutions,  and 
of  tracing  a  connexion  between  the  properties  of  the  solvent  and  of 
the  solution,  the  following  physical  constants  have  been  determined  : 
the  density,  viscosity,  and  surface  tension  of  pyridine-water  mixtures 
at  0°  and  25°,  the  density  and  viscosity  of  one-eighth  weight-normal 
solutions  of  lithium  nitrate  in  a  series  of  mixtures  at  0°  and  25°,  and 
the  molecular  conductivity  of  these  solutions  at  various  dilutions  at 
the  same  temperatures. 

The  density  and  viscosity  curves  all  .show  a  maximum  deviation 
from  the  lin,e  joining  the  end  values  in  the  neighbourhood  of  30  mol. 
per  eent.  pyridine,  both  at  0°  and  25°.  No  evidence  was  found  for  the 
existence  of  the  discontinuities  described  by  Dunstan,  Thole,  and 
Hunt  {Trans.,  1907,  91,  1718),  all  the  observations  lying  on  smooth 
curves. 

By  the  application  of  Stokes'  equation  respecting  the  limiting 
velocity  of  a  small  sphere  moving  in  a  viscous  medium  under  the 
influence  of  a  constant  force,  the  variation  in  the  size  of  the  solvent 
atmospheres  attached  to  the  ions  at  infinite  dilution  has  been 
calculated. 

It  was  shown  to  what  extent  the  variations  of  the  molecular  conduc- 
tivity of  lithjum  nitrate  solutions  with  the  composition  of  the  solvent 
can  be  ascribed  to  changes  (1)  in  the  coefficient  of  ionisation,  (2)  in  the 
fluidity  of  th«  Kolutioii,  and  (3)  in  tlie  aggregation  of  solvent  particles 
roimd  the  ions. 

Discussion. 

Mr.  DuNrtTAN  pointed  out  that  some  miHconcoption  liivd  ovidontly 
anion  in  the  minds  of   the  authors  as  to  the  curves    publinhod  by 
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Messrs.  Thole,  Hunt,  and  himself  (Trans.,  1907,  91,  1728),  For  the 
purpose  of  more  clearly  representing  the  composition  of  the  hydrates 
of  pyridine,  the  tangents  to  the  curves  at  the  points  of  flexure  wei  e 
produced,  and  this  gave  rise  to  the  erroneous  impression  that  the 
curves  were  built  up  in  sections.  He  also  drew  attention  to  the  fact 
that  every  such  "  discontinuity  "  in  the  density  curve  was  repeated  in 
the  viscosity  curve,  and  instanced  the  work  of  Pickering  in  support 
of  the  contention  that  such  hydrates  do  exist  in  solution. 

Mr.  R.  J.  Caldwell  agreed  with  the  authors  that  the  usefulness 
of  most  previous  work  on  strong  solutions  is  impaired  by  the  fact  that 
"  volume  normal "  solutions  have  been  employed  instead  of  solutions 
made  up  by  weight.  He  had  already  measured  electrical  conduc- 
tivities of  solutions  made  up  by  weight,  taking  account  of  the  density, 
as  the  authors  appeared  to  have  done. 

The  specific  rotatory  power  of  sucrose  varied  from  &&b°  in  pure 
vvator  to  83*8°  in  pure  pyridine,  but  until  the  concentration  of  the 
pyridine  reached  30  per  cent,  the  rotatory  power  did  not  vary  much 
from  the  value  obtained  in  pure  water  (Wilcox,  J.  Physical  Chem., 
1901,  5,  592).  At  low  concentrations,  the  pyridine,  existing  doubtless 
in  a  hydrated  condition,  was  prevented  from  exerting  any  influence  on 
the  dissolved  sugar.  The  values  obtained  by  the  authors  for  the 
conductivity  of  lithium  nitrate  appeared  to  bo  entirely  analogous, 
leading  to  the  same  conclusion  with  regard  to  the  pyridine. 

Mr.  Hartley  said  that  he  did  not  believe  in  the  existence  of  any 
irregularities  in  the  density  or  viscosity  curves,  as  the  gi-eater  the  care 
with  which  the  determinations  were  made  the  more  nearly  did  the 
experimental  values  lie  on  smooth  curves.  The  determination  of 
density  was  so  much  more  accurate  an  operation  than  the  determination 
of  viscosity,  that  he  did  not  think  the  anomalies  in  the  viscosity  curves 
could  be  explained  by  those  in  the  density  curves.  In  reply  to 
Dr.  Barger,  he  said  that  the  authors  recognised  that  pyridine  possessed 
residual  valencies,  although  the  liquid  molecules  were  probably 
unassociated,  otherwise  it  would  have  no  dissociating  influence  on  salts 
dissolved  in  it. 

♦16.  "The  constitution  of    umbellulone.     Part  III." 
By  Frank  Tntin. 

ISemmler's  recent  statements  {Ber.,  1907,  40,  5017)  respecting  the 
constitution  of  umbellulone  are  based  on  experiments  conducted  with 
"  yS-dihydroumbellulone "  and  its  derivatives.  Since  the  material 
employed  by  Semmler  consisted  of  highly  impure  vimbellulone,  there 
is  no  evidence  in  support  of  the  assumption  that  "/5-dihydroum- 
bellulone  "  is  a  derivative  of  umbellulone,  but,  on  the  other  hand, 
the  experimental  facts  lead  to  the  contrary  conclusion. 
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In  addition  to  this  uncertainty  regarding  the  source  of  the 
preparation  which  had  been  called  "  /J-dihydroumbeH alone,"  this  has 
now  been  shown  to  be  a  mixture,  consisting  chiefly  of  an  unsaturated 
ketone,  but  also  containing  a  saturated  one,  and  it  can  only  be  from 
the  latter  that  Semmler  has  prepared  homotanacetonedicarboxylic 
acid. 

Semmler's  results,  therefore,  are  devoid  of  signiflcanco  in  so  far  as 
they  pertain  to  the  constitution  of  umbellulone. 


*17.  "Colour  and  constitution  of  azomethine  compounds."     Part  I, 
By  Frank  George  Pope. 

The  nitrohydroxyazomethine  compounds  show  an  entirely  different 
absorption  spectrum  from  that  of  their  alkali  salts  when  the  nitro- 
and  hydroxyl  groups  are  in  the  para-position  to  the  azomethine  group, 
and,  from  the  similarity  of  the  'NICH*  grouping  to  the  'NIN* 
grouping  in  many  respects,  it  would  seem  apparent  that  the  alkali 
salts  of  these  compounds  could  be  formulated  on  a  di-quinonoid  basis, 
the  free  hydroxyl  compounds  being  represented  thus  : 


HO<'~^]S:OH<^    ^NO^, 


and     the    alkali    salts    as   0'.<(^     \:N'CH:<^      ^INOJv  (compare 

Hewitt  and  Mitchell,  Trans.,  1907,  91,  1251). 

A  similar  state  of  things  may  also  be  observed,  although  to  a 
slightly  less  extent  as  regards  absorption,  when  the  nitro-  and 
hydroxyl  gi'oups  are  in  the  oitho-  and  para-positions  to  the  azo- 
methine grouping. 

The  following  compounds  were  described :  p-i-nitrobe7i:;i/lidene- 
aminophenol,m.  ]).  168"5°;  o-i-Hilrobenzylideneaminop/te)wl,m.  p.  161"^  3 
^-dnitrobenzylideneaminophenol,  m.  p.  154° j  o-Z-nitrobenzt/iideneaniino- 
phenol,  m.  p.  135*^;  o-hydroxyhemylidene-va-nitroaniline,  m.  p.  132°. 

Discussion. 

Dr.  Hewitt  remarked  that,  whilst  the  general  type  of  absorption  was 
hiniilar  for  corrosponding  azo-  and  azomethine  compounds,  replacement 
of  a  nitrogen  atom  by  a  methenyl  group  increased  the  o.H-illation 
freijiiency. 
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*18.  "  The  preparation  of  ^benzoin." 
By  Alexander  McKenzie  and  Henry  Wren. 

^Benzoin,  obtained  from  ^-mandelamide  and  magnesium  phenyl 
bromide,  melts  at  131 — 132'5°,  reduces  Fehling's  solution,  and  has 
[a]{?'>  -  118-6°  for  c  =  0-9232  in  acetone  solution. 

DiSCUSSIOK. 

Dr,  McKenzie,  in  reply  to  Dr.  Lowry  and  Dr.  Lander,  stated  that 
no  racemisation,  either  partial  or  complete,  had  so  far  been  observed 
with  ^-benzoin. 


19,  "  Organic  derivatives  of  silicon.  Part  V.  Benzylethylsilicone, 
dibenzylsilicone,  and  other  benzyl  and  benzylethyl  derivatives 
of  silicane."  By  Robert  Robison  and  Frederic  Stanley 
Kipping. 

Benzylethylsilicone,  BzEtSiO,  prepared  from  benzylethylsilicon 
dichloride  (Kipping,  Trans.,  1907,  91,  720),  has  little  in  common  with 
benzyl  ethyl  ketone;  it  boils  at  305 — 315°  (22  mm.),  is  not  reduced 
by  various  reagents,  and  gives  neither  an  oxime  nor  a  hydrazone ; 
molecular  weight  determinations  in  acetic  acid  solution  point  to  the 
formula  (BzEtSiO)3. 

Benzylethylsiliconesulpltonic  acid  is  easily  obtained  by  sulphonating 
the  silicone  with  sulphuric  acid  ;  the  barium  salt,  (C^HjjSiSO^)^Ba,  is 
soluble  in  water,  but  does  not  crystallise  well. 

Dihenzyl  ethyl  silicol,  Bz^EtSi'OH,  was  obtained  as  an  oil ;  it  passes 
spontaneously  into  dibenzylelhylsilicyl  oxide,  (BzEiSi).,0,  a  crystalline 
substance  melting  at  54°. 

TrihenzylsUicyl  chloride,  Bz^SiCl,  crystallises  in  prisms  melting  at 
141°,  and  is  decomposed  by  water,  giving  tribenzylsilicol. 

Dihenzylsilicon  dichloi'ide,  ^z.^iC\.,,  prepared  from  silicon  tetra- 
chloride and  magnesium  benzyl  chloride,  crystallises  in  massive  prisms 
and  melts  at  50 — 52°  ;  when  decomposed  with  water,  it  yields  a  hydrol 
of  the  molecular  formula,  Bz^Si(0H)2,  which  crystallises  in  long, 
asbestos-like  needles  melting  at  about  101°  (a-hydrol),  and  also  an 
isomeric  hydrol,  which  forms  large,  transparent  prisms  melting  at 
about  75°  {(3-hydrol)  ;  the  latter  was  i-ecently  described  by  Dilthey 
(Ber.,  1905,  38,  4132).  In  some  cases,  only  one  of  these  hydrols  is 
formed,  and  in  others  both  are  obtained,  the  ^-isomeride  predominating, 
but  the  conditions  which  determine  their  formation  are  unknown. 
Both  hydrols  pass  into  dibenzylsilicone  (an  oil)  when  they  are  heated, 
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and  the  /?-compound  is  readily  reproduced  by  treating  this  oil  with 
water  ;  the  a-hydrol  is  not  regenerated  in  this  way.  Both  hydrols 
give  termolecular  dibenzylsilicone,  (Bz.2SiO)3  (m.  p.  98°),  when  they  are 
heated  with  acetic  anhydride. 

The  experimental  data  do  not  yet   afford  any  explanation  of  the 
existence  and  relationship  of  these  isomeric  hydrols. 


20.  "  The  residual  affinity  of  the  coumarins  and  thiocoumarins  as 
shown  by  their  additive  compounds."     By  Arthur  Clayton.   , 

The  conmarins  and  thiocoumarins  combine  with  mercuric  chloride, 
forming  compounds  of  the  type  RjHgClg,  where  E,  is  a  coumarin  or  a 
thiocoumarin.  This  combination  takes  place  with  the  following 
coumarins  and  their  sulphur  analogues  :  coumarin,  7-methylcoumarin. 
4  :  7-dimethylcoumarin  ;  3:4:  7-trimethylcoumarin,  thiocoumarin, 
T-methylthiocounuirin  m.  p.  125 — 126°,  A:'.1-dimethylthiocoumarin 
m.  p,  118 — 119°,  and  3:4:  1 -trimethylthiocoumarin  m.  p,  124 — 125°. 
The  thiocoumarins  are  prepared  by  the  action  of  phosphorus  penta- 
sulphide  on  the  corresponding  coumarins,  and,  unlike  the  coumarins, 
yield  oximes  and  phenylhydrazones. 

Other  oxonium  compounds  of  the  coumarins  were  described. 


21,  "  The  influence  of  foreign  substances  on  certain  transition 
temperatures  and  the  determination  of  molecular  weights." 
By  Harry  Medforth  Dawson  and  Colin  Gyrth  Jackson. 

The  depression  of  the  temperatures  at  which  changes  take  place  in 
certain  condensed  systems  on  the  addition  of  foreign  substances  has 
been  examined.  The  changes  investigated  were  :  (1)  the  conversion  of 
sodium  thiosulphate  primary  pentahydrate  into  the  corresponding 
dihydrate  at  48'1°;  (2)  the  transformation  of  sodium  bromide  di- 
hydrate  into  the  anhydrous  salt  at  50*67°,  and  (3)  the  formation  of 
tachhydrite  (CaCl2,2MgClj,12H20)  from  calcium  and  magnesium 
chloride  hexahydrates  at  22*40°. 

Constants  representing  the  depression  of  the  transition  temperature 
when  1  gram-molecule  of  the  foreign  substance  is  contained  in 
100  grams  of  the  saturated  transition  solution  have  been  calculated. 
From  a  knowledge  of  these  constant'^,  the  corresponding  invariant 
points  may  be  utilised  for  the  purpose  of  obtaining  the  molecular 
weights  of  dissolved  substances. 
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22.  "  The   bromination  of  ;>hydroxydiphenylamine." 
By  Alice  Emily  Smith  and  Kennedy  Joseph  Previte  Orton. 

The  bromination  of  /?-hydroxydiphenylamine  is  rendered  difficult  by 
the  readiness  with  which  oxidation  to  a  quinoneanil,  Ar'NICgH^IO,  is 
effected.  All  attempts  to  prepare  mono-  or  di-bromo-derivatives 
failed,  a  tribromo-compound  apparently  being  the  primary  product  of 
bromination.  It  is  a  very  remarkable  fact  that  isomeric  tri-  and 
tetra-bromo-derivatives  are  not  formed,  the  successive  entrance  of  the 
bromine  atoms  following  a  single  definite  course. 

The  tri-,  tetra-,penta-,  hepta-,?indi  octa-bromo-p-hi/droxi/dipheni/laminea, 
and  the  corresponding  benzoxy-devivntives  and  quinoneanils  {phenyl- 
iminoquinones)  were  described. 

23.  "The  decomposition  of  ammonium  dichromate  by  heat." 
By  William  Marrs  Hooton. 

It  is  generally  stated  that  ammonium  dichromate  on  ignition 
decomposes  quantitatively  into  nitrogen,  water,  and  chromium 
sesquioxide ;  but  Darby,  in  1849,  pointed  out  that  a  little  ammonia 
was  always  liberated,  and  the  author  has  found  that  the  gaseous 
products  of  decomposition  in  air  or  in  a  vacuum  always  contain 
appreciable  amounts  of  oxygen  and  oxides  of  nitrogen.  Moreover, 
the  solid  residue  is  not  homogeneous ;  it  contains  dark  brown  flakes, 
and  evolves  water  when  heated  to  bright  redness. 

If,  instead  of  igniting  the  salt,  it  is  decomposed  slowly  by  heating 
it  in  air  below  its  ignition  temperature  (190'^)  until  the  weight  is 
constant,  atmospheric  oxygen  takes  part  in  the  change.  The  final 
product  is  a  hydrated  form  of  chromium  dioxide,  having  the  composition 
2Cr02,H20.  It  is  a  glistening,  black  powder,  which  on  being  strongly 
heated  yields  oxygen,  water,  and  chromium  sesquioxide  without 
incandescence.  When  heated  with  hydrochloric  acid,  chlorine  is 
freely  evolved.  When  boiled  with  potassium  hydroxide  solution,  it 
yields  potassium  chromate  and  chromium  hydroxide. 

If  ammonium  dichromate  is  heated  below  its  ignition  temperature 
in  a  vacuum  or  in  absence  of  oxygen,  the  final  product  is  a  dull 
greenish-black  powder  having  the  composition  H2Cr20^.  This  is  not 
a  hydrated  form  of  chromium  sesquioxide,  for  it  incandesces  brightly 
when  heated  to  400°.  Even  after  boiling  with  water,  filtering,  and 
drying,  it  still  incandesces  when  heated  to  400°.  During  incandescence, 
water  is  formed,  but  no  gas  is  liberated,  and  the  sesquioxide  formed  is 
not  bulky.  This  compound  is  not  acted  on  by  boiling  potassium 
hydroxide  solution,  and  only  slowly  by  hot  hydrochloric  acid,  no 
chlorine  being  evolved. 
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24.  "The  effect  of  constitution  on  the  rotatory  power  of  optically 
active  nitrogen  compounds.  Part  II."  By  Humphrey  Owen 
Jones  and  John  Robertshaw  Hill. 

The  authors  have  resolved  a  set  of  five  optically  active  nitrogen 
compounds,  and  have  determined  the  rotatory  powers  of  the  basic  ions 
(compare  Trans.,  1906,  89,  282). 

The  compounds  contain  the  p-bromophenyl,  m  ethyl,  and  allyl  groups 
with  one  of  the  homologous  groups,  ethyl,  n-  or  iso-propyl,  isobutyl,  or 
woamyl,  and  differ  from  those,  forming  one  of  the  sets  already 
described  only  in  the  replacement  of  one  of  the  hydrogen  atoms  of  the 
phenyl  group  by  bromine. 

The  n-propyl,  tsobutyl,   and  tsoamyl  compounds  were  resolved  by 

means  of  cZ-bromocamphorsulphonic  acid,  the  isopropyl  compound  by 

means  of  d-camphorsulphonic  acid,  and  the  ethyl  compound  by  means 

of   c?-tartaric   acid.       The    following    table   summarises   the    results 

obtained  : 

Molecular  rotator)-  power 
, A , 

jrelting  point  of  ion  of  iodide 

of  iodide.  at  15*.  in  alcohol. 

Ethyl    142—143"  -   3r{?)  -   20° 

7i-Propyl   142—143  +141  +144 

MoPropyl 153  +161  +165 

MoButyl    133—134  +   96  +117 

twArayl     135—136  +   94  +111 

The  rotatory  power  of  the  iodide  in  chloroform  was  determined 
when  possible,  and  was  found  to  be  greater  than  in  alcohol ;  auto- 
raoemisation  of  the  iodide  occurred  in  chloroform  in  all  cases. 

The  maximum  rotatory  poAver  is  found  in  the  propyl  compounds 
just  as  in  the  set  of  unbrominated  compounds,  also  the  rotatory  power 
of  this  set  of  compounds,  with  the  exception  of  the  ethyl  compound,  is 
considerably  greater  than  that  of  the  unbrominated  set. 

25.  "  Malacone,  a  silicate  of  zirconium."     By  Alexander   Charles 

Gumming. 

The  author  finds  that  the  formula  ZrOgjSiOj  corresponds  more 
closely  with  the  observed  composition  of  malacone  than  does  the 
formula  3ZrO.^,2SiO<,  assigned  to  it  by  Kitchiii  and  Winterson 
{Trans.,  1906,  89,  1568). 

A  detailed  examination  gave  no  reason  to  suspect  the  identity  of 
the  zirconia,  or  to  suH{)ect  the  presence  of  an  unknown  impurity.  The 
presonco  of  argon  cinuot  be  explained  by  the  presence  of  any  now 
radioactive  element,  as  the  radioactivity  can  bo  sufficiently  accounted 
for  by  the  presence  of  nidiuni. 
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28.  "The  reducibility  of  magnesiam  oxide  by  carbon." 
By  Roland  Edgar  Slade. 

The  isolation  of  magnesium  by  direct  reduction  of  the  oxide  by 
carbon  has  been  effected  at  temperatures  above  1700°,  and  the  chief 
hindrance  to  the  preparation  of  the  metal  by  this  reaction  has  been 
found  to  be  due  to  the  back  reaction  which  occurs  at  lower  tempera- 
tures between  magnesium  and  carbon  monoxide. 

Various  methods  were  adopted  for  removing  the  metal  from  contact 
with  the  carbon  monoxide.  Rapid  evacuation  of  the  vessel  in  which 
the  reaction  occurs,  absorption  of  the  magnesium  by  molten  copper, 
and  reduction  of  magnesia  in  presence  of  aluminium,  or  in  a  swift 
stream  of  hydrogen,  have  all  proved  successful. 


27.  "The  crystal  form  of  halogen  derivatives  of  open-chain  hydro- 
carbons with  reference  to  the  Barlow-Pope  theory  of  structure. " 
By  Frans  Maurits  Jaeger. 

The  author  has  determined  the  crystalline  forn\3  of  a  number  of 
halogen  derivatives  of  open-chain  hydrocarbons,  such  as  tetrabromo- 
/3^-dimethylpropane,  1 :3:5-hexatriene,  di-and  tetra-bromide  and  tetra- 
iodoethylene,  for  the  purpose  of  ascertaining  whether  predictions 
concerning  their  crystalline  form,  based  on  the  theory  of  Barlow  and 
Pope,  are  justified  by  the  experimental  results.  In  accordance  with 
the  indications  of  the  theory,  it  is  found  that  the  substances  named 
above  exhibit  a  close  morphotropic  relationship.  The  theory  also 
allows  of  the  prediction  that  tetrabromo-/J/3-dimethylpropane  should 
be  represented  by  a  pseudo-cubic  assemblage ;  actually  it  is  found 
that,  although  the  compound  crystallises  in  the  monosymmetric  system, 
it  is  pseudo-cubic. 


28.  "The  determination  of  the  rate  of  chemical  change  by 
measurement  of  the  gases  evolved."  By  Francis  Edward 
Everard  Lamplough. 

Further  work  on  the  above  subject  has  confirmed  the  results  given 
in  a  former  communication  {Proc,  1906,  22,  280),  with  the  exception 
of  the  paragraph  referring  to  the  decomposition  of  ammonium  nitrite. 

A  few  experiments  have  been  performed  on  the  action  of  sodium 
hypochlorite  on  carbamide.  The  rate  of  evolution  of  gas  does  not 
give  results  which  can  be  interpreted  by  a  simple  law,  owing  to  the 
complexity  of  the  reaction ;  the  velocity  of  the  reaction,  as  measured 
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by   the   rate  of   evolution   of   gas,    rises   to    a    maximum   and    then 
diminishes. 

The  reaction  between  nickel  carbonyl  and  iodine  has  been  found  to 
be  of  a  complex  nature,  even  in  cases  where  either  reagent  is  in 
considerable  excess.  When  the  nickel  carbonyl  is  present  in  great 
excess,  a  remarkable  phenomenon  is  met  with,  the  action  proceeding 
in  a  steady  manner  until  a  point  is  reached  at  which  it  abruptly 
terminates  almost  without  warning. 


29.  "The  temperatures  of  spontaneous  crystallisation  of  mixed 
solutions,  and  their  determination  by  means  of  the  index  of 
refraction.  Mixtures  of  solutions  of  sodium  nitrate  and  lead 
nitrate."     By  Florence  Isaac. 

Previous  experiments  on  simple  solutions  established  a  "  super- 
solubility  curve "  which  marks  their  temperatures  of  "spontaneous" 
crystallisation. 

The  supersolubility  curve  for  a  mixture  of  three  constituents,  sodium 
niti-ate,  lead  nitrate,  and  water,  has  now  been  determined  by  measure- 
ment of  the  refractive  indices. 

In  the  first  set  of  twenty-two  experiments,  the  proportion  of  lead 
nitrate  to  water  was  kept  constant  as  3  :  10,  whilst  the  amount  of 
sodium  nitrate  varied  ;  in  the  second  set  of  seventeen  experiments,  the 
proportion  of  sodium  nitrate  to  water  was  kept  constant  as  3  :  4,  whilst 
the  amount  of  lead  nitrate  varied. 

In  both  cases,  it  was  found  that  as  the  temperature  of  the  liquid 
falls  the  refractive  index  rises  to  a  maximum  value.  A  few  ciystals 
usually  appear  in  the  supersaturated  solution  before  the  maximum 
index  is  reached,  and  at,  or  about,  the  maximum  point  spontaneous 
crystallisation  sets  in  and  gives  rise  to  a  dense  shower  of  crystals. 

In  each  set,  these  maximum  points  determine  the  "  supersolubility  " 
curve. 

The  two  supersolubility  curves  may  be  regarded  as  plane  sections 
of  a  supersolubility  surface  for  all  possible  mixtures  of  the  three 
constituents. 

The  curves  of  spontaneous  crystallisation  were  also  determined  by 
experiments  with  the  same  solutions  in  sealed  glass  tubes.  These 
cannot  be  made  to  crystallise  until  they  have  reached  the  temperature 
already  determined  from  the  refractive  indices. 

The  solubility  curves  for  these  mixtures  were  also  determined,  and 
their  relation  to  the  supersolubility  curves  established. 
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30.  "  Contributions  to  the  chemistry  of  the  terpenes.  Part  III.  Some 
oxidation  products  of  pinene."  By  George  Gerald  Henderson 
and  Isidore  Morris  Heilbron. 

The  acid  CgHj^COgH,  obtained  from  pinene  as  previously  described 
( Henderson  and  Gray,  Trans.,  1903,  83,  1299),  could  not  be  brominated 
directly,  but  was  converted  into  its  chlorile,  a  viscous,  colourless  oil. 
When  heated  with  bi-omine,  this  yields  the  chloride  of  a  hromo-acid, 
CgHj^Br'COCl,  an  oily  liquid,  from  which,  with  water,  the  hromo-acid, 
CgHj^Br'COjH,  was  obtained.  This  is  a  crystalline  solid,  and  when 
boiled  with  aqueous  sodium  carbonate  yields  the  hydroxy-acid, 
CgHj^(0H)'C02H,  crystallising  from  water  in  colourless  prisms.  Its 
sodium  salt  is  readily,  and  its  silver  salt  very  sparingly,  soluble  in  water. 

In  preparing  the  biomo-acid,  a  small  quantity  of  a  crystalline, 
neutral  compound,  apparently  of  the  composition  CjQHjgOBr,  separated. 
Along  with  the  hydroxy-acid  there  was  also  obtained  a  small  amount 
of  another  acid,  probably  of  the  formula  CjoHj^O.^,  which  is  crystal- 
line and  insoluble  in  water.  Its  sUver  salt  crystallises  from  water  in 
colourless  needles. 

The  ketone  previously  described  {loc.  cit.)  has  now  been  obtained  in 
a  pure  state,  and  has  the  formula  CgHj^O.  On  reduction,  it  yields  the 
alcohol,  CgHjj'OH,  a  colourless,  oily  liquid,  from  which  a  phenyl- 
urethane  and  an  acid  phthalic  ester,  both  crystalline  solids,  have  been 
prepared. 

When  heated  with  ammonium  formate,  the  ketone  is  converted  into 
the  formyl  derivative  of  an  amine,  CgHjj'NH.j,  which  is  a  colourless 
liquid  with  a  disagreeable  odour,  and  is  almost  insoluble  in  water. 
Iti  hydrochloride,  which  is  extremely  easily  soluble  in  water,  crystallises 
in  silky  needles,  and  its  platinichloride  in  pale  yellow  leaflets. 

The  chlorinated  oxidation  product  which  is  separated  during  the 
purification  of  the  ketone  is  a  white,  crystalline  solid  of  formula 
CjqHj-OCI.  It  is  slowly  decomposed  when  heated  with  alcoholic  sodium 
ethoxide,  and  yields  a  colourless,  crystalline  compound,  which  does 
not  contain  chlorine  and  has  a  penetrating  odour. 

31.  "  A  /S-lactonic  acid  from  acetone  and  malonic  acid." 
By  Andrew  Norman  Meldrum. 

When  malonic  acid  and  acetone  are  mixed  with  acetic  anhydride  and 
a  little  sulphuric  acid,  the  malonic  acid  dissolves,  and  after  twenty-four 
hours  a  new,  crystalline  acid  is  obtained,  which  melts  at  97°  and 
decomposes  at  a  higher  temperatare.  The  composition  and  the 
molecular  weight  (^determined  by  the  boiling-point  method)  lead  to  the 
formula  CgHgO^. 
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The  substance  is  saturated  ;  it  decomposes  easily,  under  various 
conditions,  into  acetone  and  malonic  acid  (or,  in  place  of  malonic  acid, 
carbon  dioxide  and  acetic  acid),  and  when  heated  with  aniline  it  gives 
acetone,  carbon  dioxide,  and  acetanilide. 

Since  the  acid  is  monobasic  and  yields  the  salts  : 

CeH,0,Ag,  C.H^O.Na,  C,H,0,K,H.30, 
it    is     evidently   the    ^-lactone    of    fi-hydroxyisopropylmalonic    acid, 
CMe,-CH-CO„H 

o — c 


ERKATUM. 
1908,    p.    3,    line     14     from    below,    for    "2Te02-H!Sr03"    read 
"  2Te02,HN08." 


At  the  next  Ordinary  Meeting,  on  Thursday,  February  20th,  1908, 
at  8.30  p.m.,  there  will  be  a  Ballot  for  the  election  of  Fellows,  and 
the  following  papers  will  be  communicated  : 

"  The  action  of  thionyl  chloride  and  of  phosphorus  pentachloride  on 
the  methylene  ethers  of  catechol  derivatives."     By  G.  Barger. 

"  The  preparation  of  conductivity  water."  By  H.  Hartley,  N.  P. 
Campbell,  and  R.  H.  Poole. 

"  Derivatives  of  /;-diazoiminobenzene."     By.G.  T.  Morgan  and  Miss 

F.  M.  G.  Micklethwait. 

"  A    study   of    the    diazo-reaction    in    the    diphenyl    series."       By 

G.  T.  Morgan  and  Miss  F.  M.  G.  Micklethwait. 

"Organic  deiivatives  of  silicon.  Part  VI.  The  optically  active 
sulphobenzylethylpropylsilicyl  oxides."     By  F.  S.  Kipping. 

"  A  simple  manometer  for  vacuum  distillation."    By  N.  L  Gebhard. 


CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE   NEXT   BALLOT. 


N.B. — The  names^of  those  who  f-ign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  February  20th,  1908. 

Andreae,  Edward  Philip, 

"  Crestalba,"  ChampionJHill,  S.E. 
Chemist.     Ph.D.    (Berlin).      Dissertation  :  "  Ueber  Chitonsaure  u. 
Chitars-aure."     Ueber  die  Einwirkung  von  Diaethylmaionylchlorid  auf 
Einige  Diamine. 

R.  W.  Sindall.  R.  H.  Aders  Plimmer. 

Otto  Oberlander.  E.  Frankland  Armstrong. 

J.  C.  Cain. 

Barr,  Guy, 

79,  Fillebrook  Road,  Leytonstone,  N.E. 
Assistant  in  the  Chemical  and  Metallurgical  Department,  National 
Physical  Laboratory.  Scholarship  at  Christ's  College,  Cambridge, 
1903.  B.A.  of  Cambridge.  First  Class  in  both  parts  of  Natural 
Sciences  Tripos  :  Pt.  I,  |1906  ;  Pt.  II  (Chemistry),  1907.  B.Sc.  of 
London;  Honours  in  Chemistry,  Second  Class,  1907.  With  Dr. 
H.  J.  H.  Fenton,  paper  :  "  Colour  Reactions  of  some  Organic  Acids," 
Cambridge  Philosophical  Society,  1907. 

W.  J.  Sell.  H.  0.  Jones. 

H.  J.  H.  Fenton.  C.  T.  Heycock. 

G.  D.  Liveing. 

Barton,  Robert,  junior, 

48,  Wellclose  Mount,  Leeds. 
Analytical  Chemist.     Four    (4)  years  as   Pupil   and    Assistant   to 
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Mr.  T.  Fairley,  F.I.C.,  F.G.S.,  City  and  County  Analyst,  Leeds. 
Three  (3)  Sessions  at  the  late  Yorkshire  College,  Leeds.  Three  and 
a-half  (3i)  years,  Assistant  Chemist  with  Messrs.  Lever  Bros.,  Ltd., 
Port  Sunlight,  Cheshire.  At  present,  Assistant  to  Mr.  G.  W.  Slatter, 
A.R.C.Sc.,  F.I.C.,  F.C.S.,  Northern  Counties  Laboratories,  Dock 
Street,  Leeds. 

G.  W.  Slatter.  B.  A.  Burrell. 

Thomas  Fairley.  J.  B.  Cohen. 

Arthur  Smithells.  W.  Lowson. 

Braun,  Marie  Joseph  Arsene,  Ph.D., 
5,  Aspinall  Road,  Brockley,  S.E. 
Chemist  at  the  South  ►Metropolitan  Gas  Co.  Technical  and 
scientific  diplomas  of  the  "  Stiidtische  Chemieschule  "  at  Miilhausen 
i/Els.  1897 — 98  Assistant  to  Prof.  E.  Noelting  at  the  same  school. 
Ph.D.,  Basle,  1899.  1899—02  Assistant  to  Dr.  J.  Tcherniac  at 
Freiberg,  i/Br.  1002 — 04  Chemist  at  the  "  Fabriques  de  Produits 
Chimiques"  at  Miilhausen  i/Els.  1904  to  present  date  at  the  South 
Metropolitan  Gas  Co.  Publications :  "  Weitere  Untersuchungen 
iiber  die  Bildung  von  Indazolen,"  Thesis,  Basle,  E.  Birkhauser ; 
"  Einige  Derivate  des  Acetophenons,"  Thesis,  Basle,  E.  Birkhauser ; 
E.  Noelting,  A.  Bi*aun,  and  G.  Thesmar  :  "  Nitro-  und  Brom-derivate 
der  Xylidine,"  Bur.,  34,  2242 ;  H.  Rupe,  A.  Braun,  and  K.  von 
Zembruski :  "  Ueber  einige  Abkommlinge  des  Acetophenons,"  Ber.,  34, 
3522 ;  A.  ^raun  and  J.  Tcherniac  "  Ueber  die  Produkte  der 
Einwirkung  von  Acetanhydrid  auf  Phthalamid,"  Ber.,  40,  2709. 
J.  Tcherniac.  Edward  Evans. 

Otto  Oberlander.  J.  C.  Cain. 

R.  W.  Sindall. 

Brown,  Harry  James, 

Pembrey  Lead  Works,  Burry  Port. 
Assayer  and  Analytical  Chemist  (at  present  Chemist  to  Messrs. 
Kowe  Bros,  k  Co.,  Ltd.,  and  Manager  of  their  White  Lead  Works). 
Received  training  at  J.  S.  Merry  &  Co.'s  Assay  Office,  Swansea, 
1888—1891.  Assistant  Chemist  to  Elliotts  Metivl  Co.,  Ltd.,  1891— 1897. 
Established  Assay  Offices  and  Ore  Purchasing  Yards  for  E.  M.  Co., 
Ltd.,  in  Mexico  and  Spain,  1897 — 1899.  Chemist  to  "  Otavi  Mining 
Expedition,"  G.S.W.  Africa,  1900 — 1901.  Engaged  as  above  from 
1902  to  date.  Honours  Certificates  in  Chemistry  and  Metallurgy 
(8.  K.),  and  Teacher  for  three  years. 

Clarence  A.  Seyler.  T.  C.  Davison. 

W.  11.  Hird.  F.  W.  Harris. 

Ba«il  Wm,  VaUntin. 
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Brown,  Walter,  jun., 

Brookvale,  Strathaven,  N.B. 
Analytical  Chemist,  Studied  Chemistry  first  under  J.  McCutcheon, 
F.CS.,  Lecturer  in  Chemistry  to  the  County  of  Lanark.  Served  two 
years'  Chemical  Apprenticeship  to  Prof.  J.  R.  Watson,  obtaining 
Elem.  and  Adv.,  Theor.  and  Prac.  Science  and  Arts  Cert,  in  Organic 
and  Inorganic  Chemistry  ;  followed  by  two  years  in  the  University  of 
Leipzig.  For  over  two  years  Chief  Assistant  to  Prof.  J.  R.  Watson, 
Public  Analyst  for  Irvine,  &c.  ;  also  taking  active  part  in  Saturday 
Classes  for  Teachers  and  Contin.  Classes,  held  at  Anderson's  College, 
Glasgow.  Since  Januai-y,  1907,  Chemist  (temporary)  responsible  for 
all  analytical  work  in  the  Public  Health  Laboratory  of  the  County  of 
Lanark. 

James  McCutcheon.  Fred.  D.  S.  Robertson. 

Frank  W.  Young.  H.  T.  Calvert. 

John  Glaister. 


Carpenter,  John  Arthur, 
New  College,  Oxford. 
Demonstrator  in  Chemistry.  Scholar  of  New  Coll.,  Oxford ;  at 
present  Demonstrator,  Christ  Church,  Oxford.  First  Class  London 
Int.  Sci.,  1907,  in  Chemistry  and  Physics.  First  Class  Honour 
Moderations  (Maths,),  Oxford,  1904.  First  Class  Final  Honours 
Chemistry,  1906.  Second  Class  Final  Honours  Physics,  1907. 
Bachelor  of  Arts.      • 

H.  Brereton  Baker.  Allan  F.  Walden. 

Andrea  Angel.  D.  H.  Nagel. 

W.  H.  Lewis. 

Clarke,  Hans  Thacher, 

Gayton  Corner,  Harrow. 
Chemist.     Chemical  Student,  University  College,  London. 
J.  Norman  Collie,  Samuel  Smiles. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

N.  T.  M.  Wilsmore. 


Collier,  William  Henry, 

13,  Powis  Gaidens,  Bayswater,  W. 

Teacher  of  Chemistry.     Int.  B.Sc.  (London  University).     Teacher  at 

Regent  Street  Polytechnic  (5  years).     Six  yeai-s  at  College  and  on  the 

staff  of  the  Merchant  Venturers'  Technical  College,  Bristol.  Working 

for  B.Sc.  exam,  of  London  Univ.  (Honours  Deg.  in  Chemistry).    Joint 


author  with  H.  R.  Ellis,  F.C.S.,  B.Sc,  of  paper  submitted  to  Chem. 
See.  last  month. 

J.  C.  Crocker.  Frank  E.  Weston. 

H.  R.  Ellis.  F.  H.  Lowe. 

J.  B.  Coleman. 


Crichton,  Dav^id  Cowan, 

Backhill  House,  Musselburgh. 
Manager  to  Caledonian  Portland  Cement  Co.,  Cousland,  Dalkeith. 
Degrees  held  :  Master  of  Arts  (St.  Andrews) ;  Bachelor  of  Science 
(St.  And.)  ;  Associate  of  the  Institute  of  Chemistry  (London).  Papers 
published :  "  Electrolysis  of  Potassium  Ethyl  Dipropylmalonate " 
{Journal  of  Chem.  Soc.) ;  "  Alkyl  Ammonium  Hydrates  "  {Journal  of 
Chemical  Society). 

James  Walker.  J.  H.  Wigner. 

John  S.  Lumsden.  John  Foggie. 

Charles  Spackman. 

Dickinson,  Cyril, 

"  Abbotsford,"  Hollycroft  Avenue,  Hampstead. 
Analytical  Chemist.  B.Sc.  (Vict,  and  Leeds);  F.LC.  Three  years 
under  Prof.  Smithells  at  Leeds  University.  Assistant  Chemist, 
Bradford  Dyers'  Association.  Head  Assistant  to  J.  Kear  Colwell, 
Esq.,  F.LC,  F.C.S. ;  at  present  Senior  Assistant  to  Dr.  W.  Scott  Tebb 
(Borough  Analyst  for  South wark),  with  whom  I  have  been  for  the  last 
4  years. 

Arthur  Smithells.  J.  Kear  Colwell. 

J.  B.  Cohen.  H.  D.  Law. 

F.  Molhvo  Perkin. 


Eagles,  Edwin  Mortimer,  MA.  Cantab. 

5,  Winsham  (Jrovo,  Clapham  Common,  S.W. 
Senior  Science  Master,  Battersea  Grammar  School  (since  Easter, 
1902).  Eight  years  Science  Master,  Central  Foundn.  School  of 
LondoD  ;  10  years  Head  of  Science  Dept.,  Willesden  Polytechnic. 
Ill  conjunction  with  Mr.  M.  M.  Pattison  Muir,  I  carried  out 
original  work  on  •'  Tliiohaloid  Compounds  of  Hismuth  ''  {Jour.  Chem. 
Hoc.,  1895). 

M.  M.  Pattison  Muir.  A.  Hutchinson. 

Kennedy  J.  P.  Orton.  A.  K.  lidlara. 

8.  Ruhoinann.  //.  J.  II.  Fenlon. 
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Gale,  Robert  Cecil, 

38,  Scai'sdale  Villas,  Kensington. 
Student.     Advanced  Student  of  Chemistry  at  the  Central  Technical 
College,  Exhibition  Road,  S.W. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

William  A.  Davis.  William  Robertson. 

T.  Martin  Lowry. 

Heron,  John  Maxwell, 

North  House,  Manningtree,  Essex. 
Brewers'    Chemist.       Chemist    to    Messrs.    Free,    Rodwell   <fe   Co., 
Maltsters,  Mistley,  Essex.       Seven  years  Assistant  to  John  Heron, 
110,  Fenchurch  Street.     Last  three  years  Chemist  to  Messrs.   Hole 
&  Co.,  Castle  Brewery,  Newark-on-Treut. 

Horace  T.  Brown.  John  Heron. 

Leonard  Temple  Thorne.  Chas.  Geo.  Matthews. 

George  Harrow. 

Hilditch,  Thomas  Percy, 

4,  Park  Hall  Place,  East  Finchley,  N. 
Research  Student  and  Demonstrator,  University  College,  London. 
Student  for  three  years  and  Demonstrator  in  Chemistry  for  the  past 
two  sessions  at  University  College.  Have  published  several  papers  in 
the  Society's  Journal  in  conjunction  with  Prof.  J.  N.  Collie,  Dr.  S. 
Smiles,  and  Mr.  A.  E.  Dunstan. 

William  Ramsay.  N.  T.  M.  Wilsmore. 

J.  Norman  Collie.  A.  W.  Stewart. 

Edward  C.  Cyril  Baly.  A.  E.  Dunstan. 

Samuel  Smiles.  P.  C.  Austin. 

Merrick,  Arnold, 

66,  Rothbury  Terrace,  Newcastle-on-Tyne. 
Schoolmaster.     Teaching   Chemistry  and   Physics.     Late  Johnston 
Scholax',  University  of  Durham  (College  of  Science,  N/C). 
P.  Phillips  Bedson.  S.  Hoare  Collins. 

F.  C.  Garrett.  Herbert  Blair. 

J.  T.  Dunn. 

Morewood,  Capel  Darcy, 

Fern  dale,  Frodingham,  Doncaster. 
Analytical  Chemist.     I  was  engaged  from  February  to  May,  1906, 
in  Metallurgical  and   Analytical   work  in   Mr.   Seyler's  Laboratory, 
Swansea,  where  I  paid  special  attention  to  the  micrographic  examina- 
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tion  of  iron  and  steel.  From  June  to  December,  1906,  I  was  on  the 
stafE  of  Messrs.  Ed.  Riley,  City  Road,  London.  From  then  till  now, 
I  have  been  in  entire  charge  of  the  laboratory  at  Lord  St.  Oswald's 
Ironstone  Mines,  Frodingham, 

John  W.  Bevan.  Edwd.  Riley. 

Clarence  A.  Seyler.  F.  J.  Bloomed'. 

Carl  Langer. 

Oke,   Alfred  William,  B.A.,    LL.M.,    P.G.S.,    P.L.S.    (Trinity 
College,  Cambridge). 

32,    Denmark   Villas,    Hove,    and    Orielton,    Highfield   Lane, 
Southampton. 
Solicitor.      Worked    at   Cambridge    University   Laboratory.       Am 
anxious  to  keep  up  my  knowledge  and  interest  in  the  subject  and  its 
developments. 

Alfred  C.  Young.  W.  J.  A.  Butterfield. 

J.  Brierley.  W.  J.  Sell. 

IL  J,  II.  Fenton. 

Pingriff,  George  Neville, 

39,  Hall  Road,  Handsworth,  Staffs. 
Chemistry  master  at  the  Central  Secondary  School,  Birmingham . 
Above  and  similar  temporary  post  at  Wyggeston  School,  Leicester. 
Ist  Class   Natural  Science   Tripos,   Part  I,,  Cambridge,   1906  j    2nd 
Class  Natural  Science  Tripos,  Part  IL,  Chemistry,  1907. 
F.  H.  Neville.  W.  J.  Sell. 

H.  J.  H.  Fenton.  H.  0.  Jones. 

Lionel  M.  Jones. 

Pinnock,  Douglas  Robert, 

"St.  Patrick's,"  31,  The  Gardens,  E.  Dulwich,  S.E. 
Student.     Advanced  Student  in  Chemistry  at  the  City  and  Guilds 
College,  S.  Kensington. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

William  Robertson.  Willium  A.  Davis. 

Robert  J.  Caldwell. 

Runecklea,  Arthur  Robert, 

68,  Kyrle  Rd.,  New  Wandswortli,  S.W. 
Advanced  Student  in  Chemistry  ut  the  Central  Technical  College, 
8.  Kensington.     Clothworkers'  Scholar  and  Bancrofts'  Exhibitioner.. 
Henry  K.  Armstrong.  Gerald  T.  Moody. 

William  A.  Davis.  Robert  J.  Caldwell. 

T.  Martin  Lowry. 


39 

Scott,  Andrew  L., 

Fir  Lodge,  Cheshunt,  Herts. 
Analytical  Chemist.  Official  Address  :  Royal  Gunpowder  Factory, 
Waltham  Abbey,  Essex.  Assistant  to  R.  R.  Tatlock,  Esq.,  F.R.S.E., 
<fec.  ;  Assistant  to  Benedict  Kitto,  Esq.  F.I.C.,  (fee.  Chemist  in  Charge 
of  Nitroglycerine  Department,  Royal  Gunpowder  Factory.  Fellow  of 
the  Institute  of  Chemistry. 

Wm.  Rintoul.  Geo.  W.  MacDonald. 

R.  R.  Tatlock.  Wm.  T.  Thomson. 

R.  T.  Thomson.  G.  H.  Welsford. 

J.  A.  Williamson.  Jolm  Shields. 

Shaw,  William  Baylies, 

Lonsdale  House,  Walsall. 
Undergraduate.     Student    of    Chemistry    in     the    University    of 
Oxford. 

W.  W.  Fisher.  Allan  F.  Walden. 

John  Watts.  F.  L.  Overend. 

J.  E.  Marsh. 

Smythe,  John  Armstrong, 

15,  The  Poplars,  Gosforth,  Newcastle-on-Tyne. 
Lecturer  in  Chemistry,  Armstrong  College,  Newcastle.  Author  of 
following  papers  :  "  Ueber  das  Nitrosopinen,"  Inwg.  Diss.  Gottingen, 
1898.  "  The  Bases  contained  in  Scottish  Shale  Oil  "  (with  F.  C.  Gan-ett), 
Part  I.,  Journ.  Chem,  Soc,  81,  449  ;  Part  II.,  Journ.  Chevi.  Soc.,  83, 
763,  and  of  others  connected  with  Chemical  Geology. 

P.  Phillips  Bedson.  S,  Hoare  Collins. 

F.  C.  Garrett.  Herbert  Blair. 

J.  T.  Dunn. 
Spiers,  Charles  Sedgley, 

The  Woodlands,  Scalford  Road,  Melton  Mowbray. 
Chemist.  Interested  in  chemical  manufactures,  and  anxious  to 
keep  in  touch  with  the  latest  chemical  research.  Member  of  th© 
Pharmaceutical  Society,  and  have  studied  Science  under  Mr.  F.  A. 
Hillard,  B.A.  (late  Wyggeston  Grammar  School),  and  the  late 
Mr.  Watson-Will,  F.C.S.,  Metropolitan  College  of  Pharmacy. 

Harry  Lucas.  F.  Filmer  De  Morgan. 

David  J.  Williams.  Frederick  B.  Power. 

Thomas  Tyrer. 
Stead,  Arthur, 

113a,  Kellner  Street,  Bloemfontein,  O.R.C. 
Assistant   to   Govt.    Analyst    and    Bacteriologist    of    the    O.R.C, 
since  Oct.,  1904;  Senior  Norfolk  County  Council  Scholarship  (1895 — 
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1900)  ;  B.Sc.  (Victoria).  First  Class  Ordinary  Degree  in  Chemistry 
and  Physics,  and  "Studentship,"  Univ.  College,  Liverpool,  1899. 
Education  Department,  Heidelberg,  Transvaal,  1902 — 1904. 

J.  Campbell  Brown.  J.  Handby  Ball. 

A.  W.  Titherley.  John  S.  Smythe. 

W.  Collingwood  Williams. 

Trechmann,  Adolph  Octavius, 
The  Old  Palace,  Rochester, 
Cement  Manufacturer.  Studied  Chemistry  under  Sir  Henry 
Roscoe  and  Professor  Dixon  at  Owens  College  from  1884 — 1888. 
Managing  Director  of  the  Cement  Works  of  Trechmann,  Weekes  & 
Co.,  Limited,  of  Hailing,  near  Rochester,  Kent.  A  member  of  the 
Society  of  Chemical  Industry  since  1888. 

Alfred  Gordon  Salamon.  Thos.  Tyier. 

Arthur  W.  Crossley.  Boverton  Redwood. 

Walter  F.  Reid.  Louis  J.  Riley. 

William  Ramsay. 

Tyson,  Thomas  Marshall, 

99,  Sebert  Road,  Forest  Gate,  E. 
Analytical  Chemist  in  a  works  laboratory.  I  have  had  three  years' 
training  under  Mr.  J.  S.  Remington,  Aynsome  Analytical  and 
Technical  Laboratories.  Mr.  Remington  then  engaged  me  as  an 
Assistant  at  his  laboratories,  and  finally  got  me  my  present  position  as 
Works  Chemist.  I  am  also  continuing  my  studies  at  the  West  Ham 
Technical  Institute  night  classes. 

John  Stewart  Remington.  W.  Ormston  Young. 

Claude  Smith.  Gewge  Dean. 

F.  Henry  Streatfeild. 

Unwin,  Harry  Jackson, 

Market  Place,  Clay  Cross,  nr.  Chesterfield. 
Science  Teacher.     Laboratory  Assistant  and  Teacher  of  Chemistry 
for  8  years  in  Secondary  Schools.    Trained  at  Royal  College  of  Science. 
South    Kensington   Certificates :  Adv.    Prac.    Inorg.    Chemistry,    1st 
Cl&ss;  Adv.  Theor.  Inorg.  Chemistry,  Ist  Class. 

Fredk.  Cowling.  W.  E.  Jennings. 

A.  H.  Sal  way.  Harold  Roger  son. 

Franlc  Tnlin. 

Wade,  Alfred, 
Fiji. 
Oovemmeot  PharmaciHt.     For  six  years  with  Messrs.  Reynolds  «fe 
Branson,    Leedn,   Scientifio  Apparatus   Manufacturers,   «S;c.      Passed 
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Minor  Examn.  (Pharmaceutical  Society),  1903,  and  Major  in  1904. 
Certificate  of  Honour  and  Silver  Medal  for  Chemistry,  1904 — 6. 
Assistant  Manager  and  Analyst  to  Messrs.  Willows,  Francis,  Butler, 
and  Thompson,  Ltd.,  Manufacturing  Chemists.  Now  Government 
Pharmacist,  Fiji. 

W.  Palmer  Wynne.  Frank  Wade. 

F.  W.  Branson.  Thomas  Fairley. 

J.  H.  Gough.  B.  A.  Burrell. 

Walker,  Herbert, 

"  Whyttington,"  Station  Road,  Wealdstone,  N.W. 
Civil    Engineer    and    Surveyor    to    the    Urban    District    Council, 
Wealdstone.     Course  of  Study  at  Midland  Institute,  Birmingham,  and 
at  Mason's  College,  Birmingham.  Science  Teacher  at  Technical  School, 
Corporation  of  Smethwick. 

William  A.  Colebourn.  J.  Wilson. 

C.  Sordos  Ellis.  J.  Hart-Smith. 

Frank  E.  Weston. 

Watson,  Herbert  Bdmeston, 

Tringhurst,  Cranes  Park,  Surbiton. 
Research  Student  at  Univemity  College.     Demonstrator  2  years  at 
University  College.     B.Sc.  ;  1st  Class  Honours  in  Chemistry. 
William  Ramsay.  Samuel  Smiles. 

Edward  C.  Cyril  Baly.  N.  T.  M.  Wilsmore. 

A.  W.  Stewart. 

Watson,  John, 

6,  Kendrew  St.,  Darlington. 
Science  Teacher.     Bachelor  of  Science  (Armstrong  College,  New- 
castle).    Assistant  Lecturer   in    Agricultural  Chemistry,   Armstrong 
College,  Newcastle, 

P.  Phillips  Bedsou.  S.  Hoare  Collins, 

F.  C.  Garrett,  Herbert  Blair. 

G.  P.  Dodds.  W.  F.  Keating  Stock. 

J.  W.  Patterson. 

Williams,  David  Thomas, 

9,  Calvert  Terrace,  Swansea. 
Analytical  and  Metallurgical  Chemist.  Student  and  Assistant 
Chemist  for  5  years  at  Landore  Iron  &  Steel  Wks.  (now  Baldwin's, 
Ltd.).  Fifteen  years  at  Messrs.  Elliott's  Metal  Co.,  Burry  Port,  the 
last  six  years  of  which  as  Chief  Chemist.  Honours  Certificate  S.  K. 
Chemistry  and  Metallurgy,  and  had   charge  of  Technical  Classes  for 
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4  years.  Contributed  note  on  **  Estimation  of  Vaoadium  "  (Soc.  Cheni. 
Indus.,  1902). 

Clarence  A.  Seyler.  Arthur  C.  Claudet. 

T.  C.  Cloud.  Frank  B.  Last. 

F.  W.  Harris. 

Williams,  Joseph  Henry, 

"  The  Briars,"  27,  Canbury  Avenue,  Kingston-on-Thames. 
Assistant  Manager  of  Chemical  and  Phaimaceutical  Laboratories 
Late  Assistant  to  A.  E.  Bell,  Esq.,  F.I.C.  Member  of  the  Pharma- 
ceutical Society.  Author  of  "  Note  on  the  Solubility  of  ^-Eucaine 
Hydrochloride "  j  "  An  Important  Method  for  the  Preparation  of 
Alcoholic  Extracts."  (Both  of  these  papers  were  published  in  the 
Pharmaceutical  Journal.) 

Albert  E.  Bell.  Francis  Heniy  Wall. 

John  B.  Tillott.  William  Robertson. 

T.  W.  Firth  Clark. 
Wilson,  Harry  Percy, 

3,  Audley  Rd.,  Colchester. 
Science  Superintendent,  Technical  and  University  Extension 
College,  and  Senior  Chemical  Lecturer,  Colchester.  Lecturer  and 
Teacher  of  Analytical  Chemistry,  chiefly  inorganic  work  connected 
with  the  engineering  industry  of  Colchester,  and  with  the  gases 
required  for  gas-engines. 

Arthur  W.  Nunn.  Jos.  Cowper. 

J.  Cardew  Bedwell.  T.  B.  Wood. 

J.  E,  ficrvis. 
Withey,  William  Henry, 
Stroud,  Glos. 
B.A.  (Cantab.);  1st  Class  Honours,  Part  I,  Natural  Sciences  Tripos 
(1905);    2nd   Class    Honours,    Part   II,   do.  (Chemistry),  1906.     For 
twelve  months  in  laboratory  of  Dr.  S.  Rideal,  F.C.S.,  F.I.C. 
W.  J.  Sell.  H.  J.  H.  Fenton. 

Samuel  Kidcal.  H.  0.  Jones. 

G.  Nevill  Huntly. 

Wood,  Francis  Charles  Bdnjamin, 
Deurno,  near  Antwerp,  Belgium. 
Technical  Chemist.     At  present  managing  Dye  Works.     Student 
Hoyul  Technical  Institute, Salford,  for  2 — Syears  ;  Chemist  and  Colourist 
at  Leopold,  Catsella  and  Co.,  Frankfort.     Wishes  to  remain  in  contact 
with  cun-onl  English  chemical  litoraturo. 

J.  11.  Apployurd.  E.  J.  Wilkinson. 

K.  Clark.  Ad.  Liehmunn. 

B,  lVeDtic«.  /.  C,  Cain. 
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Yates,  Joseph, 

18,  Park  Street,  Haslingden,  Lanes. 
Lecturer  in  Chemistry.     Certificate  in  Applied  Chemistry,  Owens 
College,  Manchester,  1899.     Joint  author  of  following  papers  :  "  Action 
of  Aluminium  Chloride  on  Camphoric  Anhydride,"  IVans.,  1901,  1373 
"Brazilin  and  Hiematoxylin,"  Trans.,  1901,  1373,  Trans.,  1902,  235 
"Optically  Active  Reduced  Naphthoic  Acids,"  Trans.,  1906,   1101 
"  Relative    Catalytic    Effect  of   Bases   on  Optically  Active   Reduced 
Naphthoic  Acids,"   Tratis.,   1906,  1484. 

Harold  B.  Dixon.  Robert  H.  Pickard, 

W.  H.  Perkin.  J.  P.  Thorpe. 

IF.  E.  Bickerdike. 


The  following  Certificates  have  been  authorised  by  the  Council  under 
Bye  Law  I  (3)  : 

CoUens,  Archibald  Edgar, 

Port  of  Spain,  Trinidad,  B.  W.  Indies. 
Laboratory  Assistant  and  Chemical  Demonstrator,  Government 
Laboratory,  Trinidad.  Permanently  employed  at  the  Government 
Laboratory  from  March,  1900.  Lecturer  on  Agricultural  Science  to 
Government  Training  Colleges  from  July  1,  1902,  to  March  31,  1905. 
Acting  Science  Master  to  Queen's  Royal  College,  St.  Mary's  College, 
and  Government  Training  Colleges  from  March  8,  1906,  to  June  12, 
1906  ;  and  from  August  27,  1907,  continuing.  Acting  Professor  of 
Chemistry  to  Queen's  Royal  College  and  St.  Mary's  College  from 
September  11,  1907,  to  October  26,  1907.  Acting  Assistant  Analyst, 
Government  Laboratory,  from  August  14,  1904,  to  November  22, 
1904;  and  from  March  8,  1906,  to  Jane  12,  1906.  Foreign  Member, 
American  Chemical  Society  (elected  April,  1906). 

P.  Carmody.  Joseph  de  Verteuil. 

John  (t.  Ferrier. 

Prancies,  Joseph  Valentine, 
Sibpui",  Calcutta,  India. 
Head  Master,  Civil  Engineering  College,  and  Lecturer  in  Chemistry. 
Instructor  in  Science,  &c.,  Thomason  C.  E.  College,    Roorkee,  from 
1897  to  1905.     Lecturer  in  Chemistry,  C.  E.  College,  Calcutta,  since 
1905. 

E.  R.  Watson.  'P.  P.  Phillips. 

Paul  Briihl,  /.  A.  Cunningham, 
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Singh,  Puran, 

Dehra  Dun,  India. 
Acting  Imperial  Forest  Chemist.  Member  of  tho  Pharmaceutical 
and  Chemical  Societies  of  Japan,  Late  Research  Scholar  of 
Dr.  Wilhelm  Nag  Nagai,  Ph.D.  (Berlin).  Author  of  "  Researches  on 
Cantharidine — its  extraction  and  determination  "  and  "  The  Estimation 
Catechin."  Acting  Imperial  Forest  Chemist  to  the  Government  of 
India. 

M.  C.  Nanjunda  Row.  M.  Goolah  Roy. 
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Thursday,  February  20th,  1908,  at  8.30  p.m.,  Sir  William  Kamsw, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

The  President  announced  that  letters  have  been  received  from 
those  gentlemen  recently  elected  Honorary  and  Foreign  Members, 
acknowledging  the  honour  which  the  Society  desired  to  pay  theui. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Albert    Edward    Findley,    B.Sc.,    1,    Welford    Road,    Handsworth, 

Birmingham. 
Greorge  Edward  Holden,  23,  Durnford  Street,  Middleton,  Manchester. 
Percy  Hulme  Hornby,  111,  Nine  Elms  Lane,  S.W. 
Herbert  Mansfield,  B.Sc,  A.I.C.,  70,  Stapleton  Hall  Road,  Stroud 

Green,  N. 

Certificates  have  been  authorised  by  the  Council  under  Bye-Law  I  (3) 
in  favour  of  Messrs.  : 

Bidhu  Bhushan  Dutt,  M.A,,  Presidency  College,  Calcutta. 
Atul  Chandra  Ganguli,  B.A.,  Ravenshaw  College,  Cuttack,  India. 
Arthur  Horrobin,  Ajmer,  Rajputana,  India. 
Panchanan  Neogi,  Rajshahi  College,  Rajshahi,  Bengal. 
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It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council : 

Vice-Presidents  to  retire :  Prof.  A.  Sraithells  and  Prof.  W.|P.  Wynne. 

Ordinary  Members  of  Council  to  retire :  Mr.  E.  C.  C.  Baly,  Dr. 
Bernard  Dyer,  Mr.  E.  Grant  Hooper,  and  Dr.  G.  T.  Moody. 

As  President :  Sir  William  Ramsay. 

As  Vice-Presidents  who  have  filled  the  ojfice  of  President  :  Prof,  H.  E. 
Armstrong,  Prof.  A.  Crum  Brown,  Sir  William  Crookes,  Sir  James 
Dewar,  Dr.  A.  G.  Vernon  Harcourt,  Prof.  R.  Meldola,  Dr.  H.  Miiller, 
Prof.  W.  Odling,  Prof.  J.  Emerson  Reynolds,  Sir  Heni-y  E.  Roscoe, 
Dr.  W.  J.  Russell,  Prof.  T.  E.  Thorpe,  and  Prof.  W.  A.  Tilden. 

As  Treasurer :  Dr.  Alexander  Scott. 

As  Secretaries :  Dr.  M.  0.  Forster  and  Prof.  A.  W.  Crossley. 

As  Foi'eign  Secretary  :  Dr.  Horace  T.  Brown. 

As  Vice-Presidents:  Prof.  J.  Campbell  Brown,  Prof.  J.  J.  Dobbie, 
Prof.  F.  S.  Kipping,  Dr.  R.  Messel,  Sir  A.  Pedler,  and  Prof.  W.  H. 
Perkin. 

As  New  Ordinary  Memhefrs  of  Council :  Mr.  J.  L.  Baker,  Mr.  A.  C. 
Chapman,  Prof.  J.  B.  Cohen,  and  Dr.^J.  T.  Hewitt. 

Dr.  A.  Harden,  Dr.  H.  Forster  Morley,  and  Dr.  J.  A.  Voelcker 
were  elected  Auditors  to  audit  the  Society's  Accounts. 


A   ballot  for  the  election  of    Fellows  was  held,  and  the  following 
'  ere  subsequently  declared  elected  : 


Edward  Philip  Audrcae,  I'li.D. 
Guy  Barr,  B.A.,  B.Sc. 
Robert  Barton,  juii. 
Marie  Joseph  Arstiie  Biauu,  Ph.D. 
Harry  Jaincs  Brown. 
Walter  Brown,  jun. 
John  Arthur  Carpenter,  B.A. 
Hans  Thacher  Clarke. 
Archibald  Edgar  Collens. 
Williani  llcnry  Collier. 
David  Cowan  Cricliton,  M.A.,  B.Sc. 
Cyril  DickinHon,  B.Sc. 
Edwin  Mortimer  I<24iglc8,  M.A. 
JoMcph  Valentine  Francies. 
Robert  Cecil  Oule. 
John  Maxwell  Heron. 
Thoni.-tii  Percy  llilditch. 
Artiold  Merrick. 
Cai>el  iJarcy  Morewooil. 
Alfred  Williimi  Oke,  U.A.,  LUM, 
Ciaorgc  Nivillo  Pin^riir,  B.A. 


Douglas  Robert  Pinuook. 

Arthur  Robert  Runeckles. 

Andrew  L.  Scott. 

William  BaylisslShaw. 

Puran  Singh. 

John  Armstrong  Smytlio. 

Charles  Sedgley  Spiers. 

Arthur  Stead,  B.Sc. 

Adolph  Octavius  Trechmann. 

Th  omas  MurshuU  Tyson. 

Hurry  Jackson  Unwin. 

Alfr.'.l  Wild.-. 

Herbert  Walker. 

Herbert  Eilmeston  Watson,  B.Sc. 

John  Watson,  B.Sc. 

David  Thomas  Williams. 

Joseph  Hi'ury  Williams. 

Harry  IVniy  Wilson. 

William  Henry  Withey,  B.A. 

Francis  Charles  Benjamin  Wood. 

Joseph  VatoH. 
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Of  the  following  papers,  those  mai-ked  *  were  read  : — 

"*32.  "  Organic  derivatives  of  silicon.  Part  VI.  The  optically 
active  sulphobenzylethylpropylsilicyl  oxides."  By  Frederic 
Stanley  Kipping. 

The  sulphonic  acids  obtained  by  resolving  (^^-sulphobenzylethyl- 
propylsilicyl oxide  with  one  of  the  active  methylhydrindamines 
{Trans.,  1907,  91,  209)  have  been  further  studied,  and  the  results 
clearly  show  that  the  two  acids  are  optically  active,  enantiomorphously 
related  compounds  having  the  constitution 

(S03H-CH,-CVH,-SiEtPr)20 ; 
although  they  contain  two  asymmetric   silicon   groups,   their  specific 
rotations  are  very   small,    the  values  obtained  for  the  sodium  salt^ 
being  [a]  „  ±5-8— 5-9°. 

The  crystalline  dAdB-  and  /^^5-methylhydrindamine  derivatives 
differ  very  widely  in  outward  properties  from  the  ilAlB-  and  lAdB- 
compounds,  which  have  a  very  gelatinous  or  horny  nature,  but  all  four 
salts  have  a  specific  rotation  [o]u  ±15 — 16°  in  methyl-alcoholic 
solution. 

The  dAUJ-  and  ^^/^-menthylamine  s-alts  are  piuctically  indis- 
tinguishable from  one  another  or  from  the  salt  of  the  dl-aoid,  and  this 
is  also  true  in  the  case  of  the  corresponding  three  ci-bornylamine 
derivatives ;  the  cinchonidine  and  cinchonidine  hydrogen  salts  of  the 
two  active  acids  differ  slightly  in  melting  point. 

(^Z-Sulphobenzylethylpropylsilicyl  oxide  is  decomposed  by  hot  concen- 
trated sodium  hydroxide,  giving  p-toluenesulphonic  acid. 


*33.  "The  preparation  of  conductivity  water."    By  Harold  Hartley, 
Norman  Phillips  Campbell,  and  Reginald  Holliday  Poole. 

The  efficiency  of  different  methods  of  preparing  conductivity  water 
has  been  investigated  in  order  to  find  a  trustworthy  way  of  obtaining 
water  with  a  specific  conductivity  not  greater  than  1  gemmho 
(I'O  X  10""  reciprocal  ohms)  in  a  chemical  laboratory  under  ordinary 
conditions.  By  combining  several  devices  in  use  in  other  laboratories, 
a  still  has  been  constructed  which  in  one  operation  gives  a  fair  yield  of 
water  with  a  conductivity  075  gemmho  at  18^,  starting  from  ordinary 
distilled  water  with  a  conductivity  of  5  gemmhos  without  any  prelimi- 
nary chemical  treatment.  The  distillation  can  be  carried  out  in  a 
chemical  laboratory  where  nothing  is  done  to  keep  the  air  specially 
free  from  impurities. 
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Discussion. 

Dr.  T.  M.  LowRY  congratulated  the  authors  on  being  able  to  produce 
water  of  such  low  conductivity  under  ordinary  laboratory  conditions. 
The  still  described  by  Mr.  Bousfield  {Trans.,  1905,  87,  740)  gave 
almost  equally  good  water  (after  boiling  in  a  platinum  flask,  values  as 
low  as  0*45  gemmho  had  been  obtained),  and  had  the  advantage  that  it 
could  be  left  running  without  attention  for  a  month  at  a  time,  but  the 
quality  of  the  water  deteriorated  when  the  still  was  worked  in  an 
impure  atmosphere,  unless  special  precautions  were  taken  to  protect 
the  distillate.  It  was  now  generally  recognised  that  the  air  rather 
than  glass  or  metal  vessels  was  the  most  dangerous  source  of  contam- 
ination;  "gemmho  "  water  could  be  stored  for  many  months  without 
deterioration  in  the  large  green  bottles  in  which  the  Welsbach 
solutions  were  imported,  and  which  could  be  purchased  through  the 
ordinary  trade  channels ;  on  the  other  hand,  water  of  lower  conduc- 
tivity did  not  usually  repay  the  trouble  involved  in  its  preparation, 
since  it  deteriorated  so  rapidly  in  contact  with  air  that  it  was  likely 
(by  giving  a  false  impression  of  its  actual  purity)  to  introduce  rather 
than  eliminate  an  error  in  conductivity  measurements. 

Dr.  Philip  asked  whether,  in  view  of  the  fact  that  a  Jena  glass 
flask  was  found  suitable  for  storing  the  pure  water,  the  metal  parts  of 
the  condenser  might  not  be  replaced  by  Jena  glass  apparatus. 

In  answer  to  Dr.  Philip,  Mr.  Hartley  said  that  very  good  results 
had  been  obtained  with  a  Jena  glass  condenser,  but  a  block  tin  tube 
was  better,  as  it  produced  more  rapid  condensation,  and  could  be 
soldered  into  the  condensing  vessel,  avoiding  the  use  of  corks  which 
required  frequent  renewal. 

*34.  "Derivatives  of  para-diazoiminobenzene."    By  Gilbert  Thomas 
Morgan  and  Francis  Mary  Oore  Micklethwait. 

It  has  been  shown  that  the  explosive  diazoimino-derivative  obtained  by 
Uantzsch  from  phenyl-;;-phenylenediamine  (Ber.,  1902,  35,  895^ 
belongs  to  the  same  group  of  compounds  as  the  stable  arylsulphonyl-^>- 
dinzoimides  prepared  by  the  authors.  A  series  of  substances  con- 
necting this  unstable  /)-diazoimine  with  the  /;-diazoimides  has  been 
obtained  by  a  study  of  the  diazo-derivatives  of  2:4:  6-trinitrophenyl- 
p-phenylenediamine,  2  :4-dinitrophenyl  ;;-phenylenedianiino,  4-nitro- 
phenyl-z/phenylonodiamine,  and  2-nitrophenyl-/>-phenylenediamine. 

'J'ho  iirtit  of  these  bases,  which  contains  a  substituent  comparable  in 
acidic  character  to  the  acyl  groups]-  in  the  arylsulphonyl-;;-diamiues, 
furDiHlM'H  a  htablo  /;-diazuiniino-dcrivativo  similar  in  its  properties  to 
the  arylHulplioiiyl-/>-diazoimide8,  and  produced  under  comparable  con- 
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ditions  by  the  action  of  sodium  acetate  on  the  diazo  salt  of  2  :  4  : 6- 
trinitrophenyl-jophenylenediamine. 

The  diazo-salts  of  2  :  4-dimtrodiphenyl-/?-phenylenediamine  give  rise 
to  a  diazoimine  only  when  treated  with  potassium  hydrogen  carbonate, 
but  not  with  aqueous  sodium  acetate.  The  product  is  more  explosive 
than  the  trinitro-derivative. 

The  diazo-salts  of  2-  and  4-nitrophenyl-jj-phenylenediamine  do  not 
yield  diazoimines  either  with  an  alkali  acetate  or  carbonate,  but  only 
on  treatment  with  ammonia  is  ^the  condensation  product  obtained. 
In  this  respect,  these  leases  behave  like  phenyl-/>-phenylenediamin« 
itself. 

These  results  show  that  the  ease  of  formation  and  the  stability  of 
the  derivatives  of  the  hypothetical  /j-diazoiminobenzene  are  determined 
by  the  acidic  nature  of  a  substituent  attached  to  one  aminic  nitrogen. 

Discussion. 

Dr.  George  Young  pointed  out  that  five-atom  carbon-nitrogen  ring* 
differ  markedly  in  their  nature,  and  especially  in  regard  to  their 
stability,  from  heterocyclic  nuclei  containing  either  a  greater  or  smaller 
number  of  atoms  in  the  ring.  Hence  arguments  based  OJi  a  comparison 
of  tlie  jo-diazoiminobenzenes  with  compounds  such  as  o-diazoimino- 
benzene  or  Wolff's  derivative  of  tetronic  acid,  which  contain  five-atom 
ring«,  cannot  be  decisive  as  between  the  benzenoid  constitution 
discussed  by  Dr.  Morgan,  in  which  there  is  a  seven-atom  and  the 
quinonoid  formula  with  its  three-atom  heterocyclic  grouping. 

Dr.  Morgan,  in  reply  to  Dr.  Hewitt,  said  that  in  conjunction  with 
Mr.  E.  G.  Couzens  he  had  made  many  attempts  to  prepare  diazo- 
imides  of  the  meta-series  from  the  benzenesulphouyl-//i-diamines  of 
benzene,  toluene,  m-xylene,  and  mesitylene.  Being  entirely  un- 
successful, they  inferred  that  the  diazoimide  condensation  was  not 
wholly  a  matter  of  internal  salt  formation,  and  that  the  change 
occurred  only  when  this  factor  was  reinforced  by  the  tendency  for 
ring  formation  which  characterises  the  ortho-  and  para  -derivatives  as 
distinguished  from  the  meta-series.  The  picryl-/)-phenyleuediazo- 
imine  closely  resembled  the  para-diazoimides,  and  it  seemed  only 
reasonable  to  suppose  this  compound  also  owed  its  existence  to  the 
combined  operation  of  these  salt  and  ring-forming '"tende  ncies. 

With  regard  to  the  point  raised  by  Dr.  Cain  in  reference  to  the 
validity  of  analogies  concerning  the  constitutions  of  ortho-,  para-,  and 
peri-derivatives  based  on  expei'imental  evidence  obtained  from  the  last 
of  these  three  series,  it  seemed  to  him  that  this  testimony  was  greatly 
to  be  preferred  to  that  derived  from  a  compai'ison  instituted  between 
substances  so  very  dissimilar  as  /j-aminophenol  and  a-aminotetronic 
acid. 
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*35.  "  The  affinity  constants  of  bases  as  determined  by  the  aid   of 
methyl-orange."     By  Victor  Herbert  Veley. 

The  author  has  extended  the  work  of  which  a  preliminary  account 
has  already  appeared  {Proc.,  1907,  23,  284). 

Results  were  given  for  the  hydrochlorides  of  (i)  bases  not  containing 
an  alkyl  grouping ;  (ii)  aliphatic  amines  ;  (iii)  aminoacetic  acids,  and 
(iv)  uric  acid  derivatives.  As  regards  hydrazine  in  (i),  and  all  cases 
of  (iii),  it  was  shown  that  the  results  obtained  by  the  methyl-orange 
method  are  concoi'dant  with  those  obtained  by  the  electric  conductivity 
method,  although  the  dilutions  were  about  forty  to  eighty  times 
greater.  The  tentative  conclusion  was  drawn  that  either  there  is  a 
limiting  value  of  V  in  the  Arrhenius  equation  Ki/K-i(,  =  {l  -xjV/x^,  or 
that  the  hydrolytic  reaction  becomes  reversible.  As  regards  cases  of 
(iv),  the  general  agreement  of  the  results  obtained  by  the  methyl- 
orange  method  with  those  of  the  solubility  method  was  considered, 
although  tbe  increase  of  hydrolysis  relative  to  dilution  is  less  than 
that  required  by  Arrhenius'  fonnula. 


36.  "The  action  of  thionyl  chloride  and  of  phosphorus  pentachloride 
on  the  methylene  ethers  of  catechol  derivatives."  By  George 
Barger. 

In  the  chloro-compounds,  formed  by  heating  the  methylene  ethers  of 
catechol  derivatives  with  phosphorus  pentachloride,  the  most  labile 
chlorine  atoms  are  those  introduced  into  the  methylene  group.  By  the 
action  of  water  or  of  glacial  acetic  acid  at  low  temperatures,  this  pair 
of  chlorine  atoms  is  replaced  by  an  oxygen  atom,  with  the  formation 
of  a  cyclic  carbonate.  The  "  dichlorpiperonal  "  of  Fittig  and  Remsen 
{Annalen,  1871,  159,  144)  is  therefore  the  cyclic  carbonate  of 
3 : 4-dihydroxybenzylidene  chloride  (I),  and  does  not  possess  an 
aldehyde  group  as  implied  by  the  present  formula  (II). 

o:c<^c,H„-CHCi2  ci,:c<Q>c,U8-t'Ho 

(L)  (II.) 

Similar!}',  tbe  sup{)08ed  chloro-acid,  obtained  by  Fittig  and  liemseu 
from  piperonylic  acid  in  an  impure  condition,  is  in  reality  the  cyclic 
carbfinate  of  protocatechuoyl  chloride  or  carbonyldioxybenzoyl  chloride, 

o:c:o..:c,n.-t;oci. 

tloating  witli  oxccNtt  of  tliionyl  chloride  to  180'  hu>s  the  same  eil'ect 
Uh  phoHphuruM  pentachloride  and  water,  so  that  cyclic  carbonates  are 
formed  directly  from  the  mothyleno  ether.'-. 
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o:  i-Carbonyldioxybenzoyl  chloride  boils  at  166 — 167°/12  mm.,  and 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  stout 
crystals  melting  at  68°.     Several  derivatives  were  described. 


37.  "  A  study  of  the  diazo-reaction  in  the  diphenyl  series." 
By  Gilbert  Thomas  Morgan  and  Francis  Mary  Gore  Micklethwait. 

The  arylsulphonylbenzidines,  RSC/NH-CeH^-C.-H^-NHj,  furnish 
yellow,  crystalline  diazonium  salt.s  giving  rise,  on  treatment  with 
aqueous  sodium  acetate,  to  dark  browu,  crystalline  compounds  which 
are  either  monohydrated  nitrosoamiues, 

R-S02-NH-C,,H/C,iH,-NH-NO,H.O, 
or  dihydrated  diazoimides  (1)  : 


4h^-N-S02R.2H,0 

(I.) 


CgH^-NH 

(II.) 


In  this  respect,  these  acylbenzidines  differ  from  Ijenzidine,  which 
gives  rise  to  a  diazoimide  (II).  The  diazonium  salts  of  the  aryl- 
sulphonylalkylbenzidines,    IlSO.,-N(C,H5)-C6H,-C^H^-NH,,    although 

distinctly    less    coloured  than    those  of   the    un-  ^ 

alkylated  bases,  have  nevertheless  not  been 
obtained  in  a  colourless  condition.  There  is 
accordingly  no  reason  for  supposing  that  the 
diazonium  salts  of  the  alkylated  bases  are  dif- 
ferently constituted  from  those  which  still  con- 
tain the  labile  acidic  hydrogen  atom  (*). 


38.  "A  simple  manometer  for  vacuum  distilla- 
tion."    By  Norman  Leslie  Gebhard. 

The  manometer  described  consists  essentially 
of  a  baxometer  tube  bent  in  the  form  depicted 
in  the  figure.  The  simple  trap  A  prevents 
effectually  any  air  from  being  forced  back 
into  the  barometer  tube  and  thus  affecting  the 
readings.  lix  order  to  remove  any  air  thus 
trapped,  it  is  merely  necessary  to  incline  the 
apparatus  so  that  the  mercury  expels  the  air 
into  the  open  arm  again  ;  this  is,  however,  only 
necessary  at  the  eud  of  an  operation,  as  the 
apparatus  is  capable  of  yielding  accurate  readings  in  spite  of  the 
pre^jence  of  air  in  the  trap. 
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39.  ''Researches    on    the    anthraquinones."     By    William    Henry 
Bentley  and  Charles  Weizmann. 

An  account  was  given  of  the  condensations  of :  (1)  phthalic 
anhydride  and  pyrogallol  trimethyl  ether  ;  (2)  hemipinic  anhydride  and 
veratrole ;  (3)  hemipinic  anhydride  and  pyrogallol  trimethyl  ether  in 
presence  of  aluminium  chloride.  These  reactions  yield  respectively  : 
{\)  triniethoxyheazoylbenzoic  acid,  m.  p.  169°;  (2)  tetramethoxyhenzoyl- 
benzoic  acid,  m.  p.  193 — 194°;  (3)  hydroxytetramethoxybenzoylbenzoie 
ncid,  m.  p.  190°.  These  acids  on  further  condensation  with  con- 
centrated sulphuric  acid  yield  respectively:  (1)  dihydroxymono- 
rtietJioxyanthraquinone,  m.  p.  235 — 236° ;  (2)  hydroxytrimethoxy- 
anthraquinone,  m.  p.  226°;  {Z)trihydroxydimethoxyanthra>quin(ytie,  m.  p. 
230°.  By  employing  phosphoric  oxide  in  place  of  sulphuric  acid,  it 
was  found  possible  to  obtain  tetramethoxyanthraquinone  (m.  p.  239°) 
from  tetramethoxybenzoylbenzoic'acid. 


40.  "  The  formation  of  4-pyrone  compounds  from  acetylenic  acids." 
Fart.  I.     By  Siegfried  Ruhemann. 

The  author  finds  that  ethyl  phenylpropiolate  condenses  with  the 
ketones  of  formula  R'CHg'CO'R'  in  presence  of  sodium  ethoxide  to 
form  4-pyrone  derivatives  thus : 

CoHg-OiC-COjEt  +  CH2-R-C0-R'=  CflH5-C<^^^>C-R  +  U,HeO. 

Up  to  the  present,   acetpne  and  acetophenone  have  been  used,  and 

2-phenyl-6-methyl-4-pyrone,    <-'6H5*C<Q?jT^g9>CH,    and     2  : 6-di- 

phenyl-4-pyrone,  C^Hj'C-^^.p-p,  „  \^CH,   respectively,    have    been 

obtained. 

Along  with  diphenyl-4-pyrone,  there  is  formed  in  this  reaction  a 
colourless  compound,  ^o'^^^qO^,  which  yields  a  violet  solution  with 
concentrated  sulphuric  acid,  and  is  produced  according  to  the  equation  : 

CjH^'CiC-COjEt  +  2CflH5-CO'CH3  =  ^^^M^fi^  +  CaH.O. 

The  formula  CoHj-CHj-CO-CO-C(CO'CoH,,):0(CH3)-C<,Hj  is  suggested 
for  this  subHtancc. 
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41,  '*  The  action  of  mustard  oils   on   the   ethyl   esters   of  malonia 
and  cyanoacetic  acids."     By  Siegfried  Ruhemann. 

Ethyl  sodiomalonate  reacts  with  phenyl  thiocarbimide,  thus ; 
CHNa(C02Et)2  +  C6H5-NCS  =  C6H,-N:C(SNa)CH(C02Et),,  and  this 
additive  product,  with  acids,  yields  diethyl  thiocarbanilinomalonate, 
C8H5-NH-CS-CH(C02Et)^,.  This,  on  hydrolysis  with  dilute  caustic 
potash,  loses  1  molecule  of  carbon  dioxide,  forming  thiocarbanilinoacetic 
acid,  CpHj,-NH-CS'OH2-C02H,  which  melts  at  91—92°,  and  at  the 
same  time  evolves  carbon  dioxide  to  yield  thioacetanilide.  The 
colourless  sodium  compound  of  diethyl  thiocarbanilinomalonate  forms 
a  benzyl  derivative,  which  is  also  colourless,  and  has  the  formula 
CgH6-N:C(S'CH2-CoH,)-CH(C02Eb)2. 

Ethyl  sodiobenzylmalonate  and  phenyl  thiocarbimide  do  not  yield  a 
compound  of  formula  CeH5-N:C(SH)-C(CH2-CeH5)(C02Et)2.  This 
fact  would  point  to  a  different  way  of  I'epresenting  the  product  of  the 
union  between  ethyl  sodiomalonate  and  phenyl  thiocarbimide,  but,  for 
the  present,  the  author  adheres  to  the  former  view. 

Ethyl  sodiocyanoacetate  also  combines  with  phenyl  thiocarbimide, 
and  furnishes  ethyl  thiocarbanilivocyanoacekUef 

CgH5-NH-CS-CH(CN)-C02Et. 
This  compound    is  colourless,  as  are  its  sodium  and  ammonium  salts 
as  well  as  its  benzyl  derivative, 

CcH5-N:C(S-CH2-C6H,)-CH(CN)-C02Et, 
but    on  drying  at    100°   or   on   crystallisation    from   hot   solvents  it 
turns  yellow.     This  behaviour  is  regarded  as  pointing  to  the  existence 
of  the  substance  in  two  tautomeric  forms  :  , 

C6H5-N:C(SH)-CH(CN)-002Et 
and  CoH^-NH-CS-OH(CN)-C02Et. 

The  action  of  ethyl  chloroacetate  on  the  sodium  derivatives  of 
diethyl  thiocarbanilinomalonate  and  of  ethyl  thiocarbanilinocyano- 
acetate  yields  the  cyclic  compounds  : 

CH2 CO  <^^^2 90 

'^C(:NC,H5)-C(C0.3Et).,  ^C(:NCeH,)-C(CN)-C02Et, 

uespectively  ;  these  are  yellow,  but,  under  the  influence  of  potassium 
hydroxide,  change  into  colourless  isomerides.  The  nature  of  these 
transformations  is  still  under  examination. 
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42.  "The  triazo-group.  Part  II.  Azoimides  of  propionic  ester 
and  of  methyl  ethyl  ketone."  By  Martin  Onslow  Forster  and 
Hans  Eduard  Fierz. 

On  compaiing  the  behaviour  of  the  a-  and  ^-triazo-derivatives  of  ethyl 
propiouate  towards  alkali,  it  was  found  that,  whilst  the  first-named 
resembles  triazoacetic  ester,  ethyl  /3-triazopropionate  rapidly  parts 
with  hydrazoic  acid. 

a-Triazopropionic  acid,  CH3'0HN3'CO.2H,  is  a  colourless  oil,  having 
a  rancid  odour,  and  forms  crystals  which  melt  at  0^ ;  the  silver  salt, 
CgH^OoNgAg,  crystallises  from  hot  water  in  lustrous  needles.  The 
ethyl  ester,  C^HgOgNg.  prepared  from  ethyl  a-bromopropionate  and 
sodium  azide,  boils  at  46^^  under  2  mm.  pressure,  and  has  sp.  gr.  1  065 
compared  with  water  at  23°;  the  amide,  CgH^-ON^,  crystallises  from 
benzene  in  rectangular  plates,  meltiug  at  79°. 

Ethyl- fi-triazopropionate,  Ng'CHo'CHo'GO.j'CgHj,  prepared  fi-om  the 
iodo-ester  and  sodium  azide,  boils  at  58°  under  4  mm.  pressure ; 
aqueous  ammonia  eliminating  hydrazoic  acid,  it  has  not  been  possible 
to  prepare  the  amide  and  the  free  acid  from  this  ester. 

Z-Triazohutanone-2,  CHg'CO'CHNg'CHg,  produced  on  agitating  the 
corresponding  chloro-derivative  of  methyl  ethyl  ketone  with  aqueous 
sodium  azide,  boils  at  46°  under  2  mm,  pressure,  and  has  sp.  gr.  1*057 
at  18°  ;  %\iQ  semicarhazone,  C^Hj^ON^,  crystallises  in  snow-white  plates, 
and  melts  at  94°. 

\-Triazohutanone-1,  Ng-CH./CO-CH./CHg,  boils  at  56°  under  2  mm. 
pressure,  and  lias  sp.  gr.  1-084  at  18°;  it  resembles  the  foregoing 
ketone  and  acetonylazoimide  in  its  behaviour  towards  alkali  and 
sulphuric  acid.  The  semicarbazone,  CgHj^ONg,  crystallises  in  needles, 
and  melts  at  101°. 

43.  "  Brazilin  and  haematoxylin.  Part.  VIII.  Synthesis  of  brazilinic 
acid,  the  lactones  of  dihydrobrazilinic  and  dihydrohaematoxylinic 
acids,  anhydrobrazilic  acid,  &e.  The  constitution  of  brazilin, 
haematoxylin,  and  their  derivatives."  By  William  Henry 
Perkin,  jun.,  and  Robert  Robinson. 

The  authors  have  continued  and  elaborated  the  work  ot"  which  a 
preliminary  account  has  already  appeared  {Proc,  1907,  23,  291). 
Further  confirmation  of  the  con.stitution  of  the  members  of  this  group 
18  afforded  by  the  synthesis  of  (inhydroJtrazilic  acid,  which  has  been 
proved  to  possess  the  formula  : 

O 

MeO/\/\cH 
CO 
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ADDITIONS  TO  THE  LIBRARY. 

I.    Donations. 

Bruce,    Edwin   M.      Detection   of  the    common   food   adulterants. 
pp.  vii  +  84.     London  1907     (/?mi.  5/2/08.) 

From  the  Publishers  :    MeFsr?.  Archibald  Constable  and  Co. 

Cain,  John  Cannell.    The  che  mistry  of  the  diazo-compounds.    pp.  xi  + 

172.     London  1908.      {Kecd.  6/2/08.)  From  the  Author. 

Melick,    diaries    W.       Dairy   laboratory   guide,     pp.  v+129.      ill. 

London  1907.     {Reed.  5/2/08.) 

From  the  Publishers  :    Messrs.  Archibald  Constable  and  Co. 
Woburn  Experimental  Fruit  Farm.     Eighth  report.     By  the  Duke 
of  Bedford,  K.G.,  and  Spencer  U.  Pickering,  pp.  iv+  129  +  xli.  London 
1908.     {Reod.  31/1/08.) 

Fro  m  Dis  Cruce  the  Duke  of  Bedford,  K.G. 


II.    By  Purchase. 

Carlsberg,  Laboratoire  de.  Comptes  Rendus.  Vol.  6,  etc.  Copen- 
hague  1903.     {Reference.) 

Lehmann,  0.  Molekularphysik  mit  besonderer  Beriicksichtigung 
mikroskopischer  Untersuchungen  und  Anleitung  zu  solchen  sowie 
einem  Anhang  liber  mikroskopische  Analyse.  2  vols.  pp.  x  +  852, 
vi  +  697.     ill.     I^ipzig  1888— 1889.     {Reed.  IQjl/OS.) 

Young,  Sydney.  Stoichiometry.  Together  with  an  introduction  to 
the  study  of  physical  chemistry  by  Sir  William  Ramsay,  pp.  lxi  +  381. 
ill.     London  1908.     {Reed.  23/1/08.) 


III.    Pamphlets. 

Cain,  John  Cannell.  Dyes  and  dyeing  in  the  past  year.  A  review, 
<From  the  J.  Soc.  Dyers,  23,  1907.) 

Richardson,  Clijffwd.  A  plea  for  the  broader  education  of  the 
chemical  engineer.  (From  the  Proc.  Amer.  Assoc.  Adv.  o/Sci.,  57,  1908.) 
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At  the  next  Ordinary   Meeting  on  Thorsday,   March    5th,    1908^ 
at  8.30  p.m.,  the  following  paper  will  be  communicated  : 

"The  solubility   of  iodine  in  water."     By  H.  Hartley  and  N.  P. 
Campbell. 


X.  «:i.AV  ANI>  »'>NM     t.TII.,    HMKAO  KTKKKT   HILI.,    R.C,   AND  HUNUAV,  SUrKOI.K. 


Ifttuad  n/3/06 


PROCEEDINGS 


CHEMICAL    SOCIETY 


Vol.  24.  No.  888 


Thursday,  March  5th,  1908,  at  8-30  p.m.,  Sir  William  Eambat, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  E.  de  B.  Barnett,  E.  M.  Eagles,  R.  C.  Gale,  J.  M.  Heron, 
C.  W.  Moore,  A.  R.  Runeckles,  H.  E.  Watson,  and  J.  H.  Williams 
were  formally  admitted  Fellow.s  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Mes.srs.  : 

Arthur  Edward  Coverdale,  68,  Broad  Street,  Worcester. 
Frederick  J.  Maywald,  1028,  72nd  Street,  Brooklyn,  N.Y.,  U.S.A. 
Samuel  Ernest  Melling,  The  Cliff,  Higher  Broughton,  Manchester. 
Edwin     John    Watkins,     10,     Montpelier    Road,    Queen's    Road, 
Peckham,  S.E, 

The  Pkesident  read  the  names  of  the  Fellows  recommended  by  the 
Couiicil  for  election  as  Officers  and  as  Ordinary  Members  of  Council  of 
the  Society.  It  was  also  announced  that  the  name  of  Prof.  W.  Jackson 
Pope,  as  Vice-President,  and  the  names  of  Mr.  John  Allan  and  Yroi. 
Adrian  J.  Brown,  as  Ordinary  Members  of  Council,  had  been  proposed 
by  other  Fellows. 
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Of  the  following  papers,  those  marked  *  were  read  : — 

*44.  "The  solubility  of  iodine  in  water."     By  Harold  Hartley  and 
Norman  Phillips  Campbell. 

The  solubility  of  iodine  in  water  has  been  determined  at  18'^,  25° 
35°,  45°,  and  55°,  the  value  at  25°  agreeing  very  closely  with  that 
found  by  Noyes  and  Seidensticker.  The  heat  of  solution  has  been 
calculated  from  the  temperature  coefficient  of  the  solubility. 


*45.  "Nitro-derivatives  of  o-xylene."     (Preliminary  note.) 
By  Arthur  WiUiam  Crossley  and  Nora  Renouf. 

o-Xylene,  when  treated  with  a  nitrating  mixture,  readily  yields 
two  trinitro-derivatives,  which  can  be  separated  by  means  of  their 
different  solubilities  in  concentrated  sulphuric  acid.  Both  crystallise 
from  alcohol,  in  which  solvent  they  are  fairly  readily  soluble,  the  one 
in  faintly  yellow,  glistening,  flattened  needles,  melting  at  71°,  and  the 
other  in  long,  stout,  prismatic  needles,  melting  at  115°. 

These  facts  are  not  in  accord  with  the  statement  of  Noelting  and 
Thesmar  {Ber.,  1902,  35,  634),  that  "  o-xylene  is  incapable  of  yielding 
a  trinitro-derivative  even  when  submitted  to  the  action  of  the 
strongest  nitrating  agents,"  The  explanation  of  this  statement  is 
probably  as  follows.  Noelting  and  Thesmar  further  nitrated  4-nitro- 
o-xylene,  melting  at  29 — 30°,  and  obtained  two  dinitroxylenes,  melting 
respectively  at  115 — 116°  and  75 — 76°.  The  present  authors  arrived 
at  the  same  results  on  repeating  these  experiments,  except  that  they 
have  not,  so  far,  been  able  *to  raise  the  melting  point  of  the  latter 
substance  above  71°.  Thei*e  are  therefore  a  dinitro-  and  a  trinitro-o- 
xylene,  melting  at  71°,  and  also  a  dinitro-  and  a  trinitro-o-xylene  melting 
at  115°.  When  Noelting  and  Thesmar  submitted  4-nitro-o-xyIene  to 
the  action  of  a  nitrating  mixture  above  a  temperature  of  100°,  they 
doubtless  obtained  the  two  trinitro-derivative.^  melting  at  the  same 
temperatures  as  their  dinitro-compounds.  The  mixed  melting-point 
method,  however,  shows  the  substances  to  be  quite  distinct ;  the 
dinitro-  and  trinitro-derivatives,  melting  at  71°,  when  mixed  in  equal 
quantity,  melt  at  45 — 50°,  becoming  quite  clear  at  63° ;  and  the 
dinitro-  and  trinitro-derivatives,  melting  at  115°,  wiien  mixed,  melt  at 
82 — 83°  and  l)ecome  quite  clear  at  86°. 

During  the  course  of  these  experiments,  a  third  dinitro-oxylene, 
melting  at  82°,  has  been  isolated,  and  anotlier  .substance,  melting  at 
115°,  which  is  not  a  nitroxylene,  but  a  nitro-derivative  of  some  con- 
densed benzene  ring  derivative. 
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The  authors  are  continuing  the  experiments,  more  particularly 
in  the  direction  of  the  orientation  _of  these  hitherto  unknown 
nitro-o-xylene.e. 


*46.  "  Substituted  dihydrobenzenes.  Part  II.  1 :  1-Dimethyl  A'  *- 
dihydrobenzene  and  1  : 1  -  dimethyl- A" ^-dihydrobenzene  By 
Arthur  William  Crossley  and  Nora  Eenouf. 

Dimethyldihydrobenzeoe  has  been  prepared  by  the  elimination  of 
two  molecules  of  hydrogen  bromide  from  3  :  5-dibromo  -  1  :  1  -  di- 
methylhexahydrobenzene,    and   the    resulting    hydrocarbon   has   been 

C(CH3),  qCHg),  C(CH3), 


'■■    HC[I     JCH        ^~      BrHC.      JCHBr     ~^        HC,.     JlCH    ^^• 
CHo  CH,  CH 

proved  to  consist  of  a  mixture,  in  approximately  equal  parts, 
of  1  :  1  -  dimethyl  -  A* -^-dihydrobenzene  (II)  and  1  : 1  -  dimethyl- 
A"^- ''-dihydrobenzene  (I).  A  detailed  study  of  the  properties  of  these 
substances  leids  to  the  conclusion  that  the  1  :  l-dimethyl-A'"^-di- 
hydrobenzene  described  by  Crossley  and  Le  Sueur  (Trans.,  1902, 
81,  821)  his  the  constitution  ascribed  to  it,  despite  the  adverse 
criticisms  of  Harries  and  Autoni  {Annalen,  1903,  328,  88);  but  it 
contains  tiaces  of  some  oxygenated  substance,  probably  a  methoxy- 
derivative. 


*47.  "The   viscosity  of   aqueous   pyridine   solutions."    By   Albert 
Ernest  Dunstan  and  Ferdinand  Bernard  Theodore  Thole 

In  view  of  the  criticism  to  which  their  former  work  (Trans.,  1907, 
91,  1718)  has  been  subjected  (Proc,  1908,  24,  22),  the  authors  have 
repeated  their  experiments  on  the  viscosity  of  aqueous  pyridine  solu- 
tions, and  hnd  that  the  same  discontinuities  occur  in  the  curve  as  were ' 
previously  observed. 

DISCUSSION. 

Mr.  Hartley  said  that  he  understood  Mr.  Dunstan  to  use  the  word 
"  discontinuity  "  to  denote  a  point  where  two  supposed  sections  of  a 
curve  pass  imperceptibly  into  one  another,  but,  as  under  these  con- 
ditions the  curve  is  continuous,  he  thought  the  use  of  the  term  "  dis- 
continuity "  was  very  misleading.  The  only  evidence  for  the  exis- 
tence of  the  secondary  irregularities  which  Messrs.  Dunstan  and 
Thole  had  endeavoured  to  prove   depended  on  discontinuities  in  lines 
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drawn  through  series  of  experimental  points  without  making  any 
allowance  for  experimental  error.  Such  a  njethod  of  argument  was 
only  allowable  if  around  each  point  a  circle  was  described  of  radius 
equal  to  the  probable  experimental  error.  If  this  were  done  in  the 
case  of  the  physical  properties  of  mixtures  of  pyridine  and  water,  he 
thought  that  a  smooth  curve  could  be  drawn  through  the  series  of 
circles  so  obtained,  as  had  been  found  by  Thomas,  Applebey,  and 
himself. 

Mr.  DuNSTAX  agreed  with  Mr.  Hartley  as  to  the  difficulty  of  ex- 
pressing the  change  of  curvature  in  a  simple  way,  and  thought  that 
perhaps  the  term  "discontinuity  "  was  the  simplest  in  the  light  of  his 
explanation  of  the  curves.  With  reference  to  Mr.  Hartley's  system  of 
plotting,  he  was  quite  in  agreement  with  it,  having,  as  a  matter  of 
fact,  taken  similar  precaution  in  allowing  for  experimental  error. 


*48.  •'  The  action  of  thionyl  chloride  on  the  methylene  ethers 
of  catechol  derivatives.  II.  Piperonyloin,  piperil,  and  hydro- 
piperoin."     By  George  Barger  and  Arthur  James  Ewins. 

By  heating  the  methylene  ethers,  mentioned  in  the  title,  with 
thionyl  chloride  to  180 — 200'^,  cyclic  dicarbonates  result,  which  in  all 
cases  contain  chlorine.  By  elimination  of  chlorine  from  the  substance 
derived  from  piperonyloin  and  from  piperil,  the  dicarhonate  of 
telra}iydroxyhe')tzil  and  Utrahydroxybemil, 

(OH)2C6H3-CO-CO-C„H3(OH)o, 
m.  p.  237°,  was  obtained. 

A  number  of  other  derivatives  were  described. 


49.  "  Traces  of  a  new  tin -group  element  in  thorianite." 
By  Clare  de  Brereton  Evans. 

In  the  course  of  an  examination  of  some  residues  of  5  cwt.  of 
thorianite  belonging  to  Sir  William  Knmsay,  ti-aces  of  a  supposed 
new  element  were  discovered  associateil  with  the  sulphides  of  the  tin 
group. 

'I'he  dark  brown  sulphide  was  sepsirated  with  arsenious  sulphide, 
which  it  resembles  in  being  insoluble  in  hydrochloric  acid,  and  readily 
Koluble  in  ammonium  carbonate  solution,  to  which  it  gives  a 
characteristic  deep  brown  colour.  In  addition  to  those  reactions,  it 
diHsolvos  readily  in  wator,  forming  a  doO()  brown  solution  ;  it  is  scarcely 
attacked  hy  a  mixture  of  hydrochloric  acid  and  potassium  chlorate, 
but  ditiKolvoti  in  nitric  acid,  forming,  on  evaporation  at  100",  a  golden- 
red   Myrup,    which    leaves    behind    a    hygroscopic,    brown    oxide    at 


120 — 130'^.  A  grey  metal  was  obtained  by  reduction  in  hydrogen, 
but  the  quantity  was  too  small  to  allow  of  its  equivalent  being 
determined. 

Incidentally,  proof  was  obtained  of  the  presence  in  tiioriauite  of 
arsenic,  mercury,  bismuth,  molybdenum,  and  selenium,  in  addition  to 
those  elements  already  discovered  in  the  mineral. 

A  new  triple  oxalate  of  thorium,  uranium,  and  ammonium  was 
described  ;  it  appears  to  have  the  composition 


50.  "The   sulphination   of  pheuolic   ethers   and    the    influence    of 
substituents."     By  Samuel  Smiles  and  Robert  Le  Rossignol. 

The  authors  hivo  previously  drawn  the  conclusion  (Proc.,  1906, 
22,  158;  Trans.,  1906,  89,  696)  that  the  .sulphonium  base  derived 
from  phenetole  is  produc-ed  in  throe  stages  at  which  the  sulphiaic  acid, 
sulphoxide,  and  base  are  consecutively  formed.  The  sulphinic  acid, 
however,  had  not  been  observed  in  the  products  of  the  reaction,  and 
thus  the  evidence  was  incomplete.  The  above  view  of  the  mechanism 
of  the  reaction  has  now  been  confirmed  by  the  isolation  of  the  sulphinic 
acid  from  substituted  phenolic  ethers.  It  is  proposed  to  apply  to 
the  entire  process  the  name  "sulphination."  The  behaviour  of 
benzene,  toluene,  and  homologous  phenolic  ethers  has  been  investi- 
gated, and  it  was  shown  that  the  products  vary  according  to  the 
position  of  the  methoxyl  and  methyl  groups.  Generally  speaking,  the 
presence  of  a  group  in  the  ortho- position  with  respect  to  the  entrant 
quadrivalent  sulphur  atom  tends  to  prevent  the  formation  of 
sulphonium  base ;  on  the  other  hand,  this  is  favoured  by  groups  of 
strong  directing  influence. 


61.  ••  The  relation  between  unsaturation  and  optical  activity. 
Part  II.  Alkaloid  salts  of  corresponding  saturated  or 
unsaturated  acids."     By  Thomas  Percy  Hilditch. 

The  jtudy  of  the  relative  effects  of  saturated  and  unsaturated  acids 
on  an  optically  active  base  has  been  extended  to  alkaloid  salts  of 
yS-phenylpropionic,  cinnamic,  phenylpropiolic,  and  succinic,  maleic, 
fumaric,  and  acetylenedicarboxylic  acids.  Salts  of  brucine,  coniine, 
codeine,  and  einchoniue  have  thus  been  examined  polarimetrically  in 
chloroform  solution,  and  the  results  show  very  clearly  that  the  change 
in  optical  rotatory  power  is  influenced  not  only  by  the  simple  change 
of  constitution  associated  with  increasing  unsaturation,  but  also  by  the 
structure  of  the  base  and  the  type  of  acid  used.     Thus,  in  general,  the 
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effect  observed  in  the  case  of  coniine  salts  differs  from  those  observed 
with  the  derivatives  of  more  complex  bases,  and  appears  to  be  of  the 
same  kind  as  that  observed  by  Walden  with  the  active  amyl  esters  of 
the  same  series  of  acids.  It  is  noticeable,  however,  that  in  all  the 
instances  now  brought  forward  the  change  to  an  ethylenic  linking  is 
accompanied  by  an  increase  in  optical  effect. 


52.  "The  wandering  of  bromine  in  the  transformation  of  nitro- 
aminobromobenzenes."  By  Kennedy  Joseph  Previte  Orton 
and  Constance  Pearson.  < 

2 :6-Dibromo-l-nitroaminobenzene,  when  dissolved  in  aqueous, 
aqueous  alcoholic,  or  acetic  acid  solutions  of  hydrochloric  or  sulphuric 
acids,  yields  not  only  2  : 6-dibromo-4-nitroaniline,  but  also  the  isomeric 
2  :  4-dibromo-6-nitroaniline,  the  nitro-group  having  partly  mit^rated 
to  the  vacant  para-position,  and  having  partly  displaced  an  atom  of 
bromine  from  one  of  the  ortho-positions. 

The  use  of  hydrobroiiiic  or  nitric  acid  in  the  same  solvents  leads 
largely  to  the  reduction  of  the  nitroamine  to  the  diazo-compound,  but 
at  the  same  time  migration  of  the  .nitro-group  and  displacement  of 
bromine  occur. 

In  a  comparison,  the  behaviour  of  other  nitroamines  when  similai-ly 
ti'eated  was  described. 


58.  "  A  new  isomeride  of  vanillin  occurring  in  the  root  of  a 
species  of  Chlorocodon."  (Preliminary  note.)  By  Ernest 
Ooulding  and  Russell  George  Pelly. 

A  sample  of  the  root  of  a  species  of  Chlorocodon  (probably  C.  Whiteii) 
was  forwarded  for  examination  to  the  Imperial  Institute  from  Uganda, 
where  the  plant  is  known  by  the  native  name  of  "  Muriindo."  This 
root  ha.s  a  p'easant  odour,  intermeiliate  between  those  of  vanillin  and 
piperonal,  and  is  .«aid  to  be  chewed  by  tlic  uittives  for  sweetening  the 
breath. 

The  jK)wdered  root,  on  di.stillatioi)  with  steam,  yields  0"5  per  cent,  of 
a  crystalline  substance,  C^II-.O.j'OMe,  which  .separates  from  the 
distillate  in  thin,  lustrous,  colourless  {dates,  having  the  characteristic 
odour  of  the  root.  It  melts  at  41  -42°  and  boils  at  257 — 258'',  a 
pale  brown  ooloratlon  being  developi^d.  The  substance  is  readily 
soluble  in  most  organic  solvents,  and  fairly  .so  in  hot,  but  only 
Mparinxly  so  in  cold,  water.  An  acpieous  solution  gives  a  red  or 
{lurpliMh-browu  coloration  with  ferric  chloride,  and,  on  warming 
a   solution    with   ammoniacal    silver    nitrate,    the    latter    undergoes 
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reduction  with  the  separation  of  silver.  It  dissolves  freely  in  dilute 
alkali  hydroxide,  and  is  reprecipitated  by  acids.  The  aqueous  solution 
does  not  give  a  precipitate  with  lead  acetate. 

The  oxime,  0Me*CgH3(0H)*CHIN*0H,  crystallises  in  large,  thin, 
lustrous,  transparent  plates,  melting  at  ISS'^;  it  is  almost  odourless, 
and  I'eadily  soluble  in  hot  water  but  sparingly  so  in  cold. 

The  phenylhydrazone,  0Me-C,;H3(0H)-CH:N-NHPh,  crystallises 
from  hot  alcohol  in  pale  t  yellow,  lustrous  plates,  and  melts  at 
137—138°. 

The  sodium  derivative,  0Me'G,.H3(CH0)*0Na,  obtained  by  the 
addition  of  alcoholic  sodium  hydroxide  to  an  alcoholic  solution  of 
the  substance,  separates  in  smull,  almost  colourless,  lustrous  plates, 
and  dissolves  readily  in  water  to  form  a  pale  yellow  .solution  which  is 
strongly   alkaline. 

These  results,  together  with  the  analytical  data  obtained,  show  that 
the  odorous  constituent  of  Ghlorocodon  root  is  a  nionomethyl  ether 
of  a  dihydroxybeuzaldehyde,  0Me"C^H3(0H)'CH0,  which  is  not 
identical  with  vanillin  or  any  of  its  known  isomerides. 

Unfortunately,  the  amount  of  material  available  was  so  small  that 
it  has  not  been  possible  to  carry  out  experiments  with  the  object  of 
ascertaining  the  relative  positions  of  the  hydroxy-,  methoxy-,  and 
aldehyde-groups,  but  the  authors  intend  to  continue  the  work  in  this 
direction  as  soon  as  a  further  suj)ply  of  the  root  ha?  been  obtained. 


64.  "  The  volatile  oil  of  the  leaves  of  Ocimum  viride." 
(Preliminary  note).  By  Ernest  Goulding  and  Russell  George 
Pelly. 

A  consignment  of  the  leaves  of  Ocimum  viride,  forwarded  for 
examination  to  the  Imperial  Institute,  from  Sierra  Leone,  has  been 
examined  with  the  following  results.  On  distillation  with  steam,  the 
leaves  yielded  about  0*35  per  cent,  of  an  orange-yellow,  volatile  oil, 
which  is  very  mobile,  has  an  aromatic,  thyme-like  odour,  a  spicy* 
pungent  taste,  DJj  0*9115,  [aJo-H  P30'  (approx.),  and  is  soluble  in  all 
proportions  in  90  per  cent,  alcohol. 

When  distilled  under  the  ordinary  pressure,  100  c.c.  of  the  oil 
yielded  25  c.c.  boiling  at  165—180°,  with  D{?  0-86U  and  [a]D  +  0°33'; 
20  c.c.  at  180—200°,  with  Dj?  0-8804  and  [aJn  +  l^AO';  20  c.c.  at 
200—220°,  with  D}^  0-91G4  and  [a]D4-2°38';  20  c.c.  at  220— 235°, 
with  Dl^  0-9548  and  [a]o-l-3°38' ;  and  10  c.c.  at  235— 250^  with  DJ^ 
0-9565  and  [a]D  +  5°14'. 

The  composition  of  the  oil  is  approximately  as  follows :  thymol, 
32  per  cent. ;  alcohols  (calculated  as  C^qHjsO),   40  per  cent. ;  esters 
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(calculated  as  Cj^Hj-'OAc),  2  per  cent.  ;  the  remaiuder  consists  chiefly 
of  a  terpene  (oi*  possibly  a  mixture  of  terpenes),  Cj^Hjg,  which  is  a 
mobile,  highly  refractive  liquid  of  pleasant,  lemon-like  odour,  boiling 
at  160—166°,  and  having  D}:^  0-8456  and  [a]D  +  0°10'. 

The  authors  intend  to  make  a  more  complete  examination  of  the  oil 
as  soon  as  a  largei'  supply  of  material  has  been  received. 


56.  "  Experiments  on  the  synthesis  of  the  terpenes.  Part  XII. 
Synthesis  of  terpins,  terpineols,  and  terpenes  derived  from  the 
methyhsopropylcyc^opentanes,  Me'OjiHg-CHMe.,."  By  Walter 
Norman  Haworth  and  William  Henry  Perkin,  jun. 

An  account  was  given  of  the  synthesis  of  terpenes,  such  as 


CH<5S:^^£>CH-C  Me:C  H ,, 


-CHMe 

which  are  analogously  constituted  to  dipentene,  but  contain  a  cyclo- 
pentene  in  the  place  of  the  c^c/ohexene  ring  of  the  latter.  The 
corresponding  five-ring  terpineols  and  terpins  were  also  described. 


56.  "The  initial  change  of  the  radium  emanation." 
By  Nevil  Vincent  Sidgwick  and  Henry  Thomas  Tizard. 

In  their  paper  on  this  subject,  Cameron  and  Ramsay  I^Trcms.,  1907, 
91,  1266)  have  shown  that,  after  the  removal  of  the  hydrogen  and 
oxygen,  the  radium  emanation  diminishes  rapidly  (in  about  an 
hour  and  a-half)  to  one-half  of  its  initial  volume.  Hence  it  follows 
that  the  emanation  (or  a  constituent)  polymerises  ;  the  possibility  of 
the  simultaneous  formation  of  helium  or  of  a  solid  they  consider  they 
have  disproved. 

By  measuring  the  rate  of  change,  they  show  that  the  reaction  is 
unimolecular,  that  is,  the  rata  is  proportional  only  to  the  amount  of 
changing  substance.  They  assume  that  two  molecules  of  the  original 
emanation  Rm,  polymerise  to  onu  molecule  of  Km.,,  and  they  say 
(p.  1280)  "This  involves  an  exponential  curve,  and  th.-it  has  been 
realised."  But  their  exponential  curve  implies  a  unimolecular 
reaction,  and  a  polymerisation  cannot  in  the  nature  of  things  be 
unimolecular,  since  it  necessarily  involves  the  combination  of  two  or 
more  molecules.     The  reaction  : 

2Kmi    -=    Em 

muiit  be  intuuleciilur,  and,  in  general,  aiiy  polyiiicri^ation  uiust  bo  a 
reaction  of  the  n"'  order,  where  n  is  tin*  nuuibtr  of  moloculos  that 
combine. 
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Hence  the  change  they  are  measuring  cannot  be  the  polymerisation, 
and,  as  it  is  unimolecular,  must  be  of  the  form  : 

Em^    ^    Em', 

and  the  polymerisation  which  obviously  occurs  must  follow  this 
change  and  must  be  rapid.      We  therefore  have  : 

(1)  Emj     =     Em'    (Slow :  unimolecular) 

(2)  wEm'  =     Ein„  (Quick  :  /i-molecular). 

Cameron  and  Ramsay  assume  that  w  =  2  :  that  two  molecules  of  Emj 
give  one  of  the  final  product.  But  this  is  not  a  necessary  result  of 
their  equation,  for,  if  the  first  reaction  is  unimolecular,  we  get : 

-%•     =     kV% 
at 

where  \'t  is  the  amount  af  the  changing  substance  Em^  (or  its  volume 
reduced  to  standard  pressure)  at  the  time  t  from  the  true  beginning  of 
the  reaction,  the  observed  volume  of  gas  being  Vf  Now  if  a 
molecules  of  the  first  product  (Em')  polymerise  to  one  molecule  of 
Em.„  the  amount  of  Em.,  present  at  time   I   is  obviously  : 

(V„-r,)  J^ 

n  -  1 
where  Vo  is  the  total  vohime  of  gas  at  the  beginning. 

Therefore  I",    =    Vt   -(K.-F^— . 
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Therefore 


Integrating   this,   under  the  condition  that  when  t  =  0,    Vt=  K©,  we 
obtain  log.^-^*-    =   U, 

which  is  the  expression  that  Cameron  and  Ramsay   have  shown  to 
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agree  with  the  experimental  results.     It  is  obvious  that  it  is   equally 
compatible  with  any  value  of  n. 

Their  reason  for  assuming  that  w  =  2  is  that  during  the  time  of 
observation  the  volume  of  the  gas  diminishes  to  about  a  hilf ;  and  they 
suppose  that  the  time  when  the  first  observation  is  made  is  the  actual 
beginning  of  the  change,  and  that  the  gas  then  wholly  consists  of  Emj. 
It  is,  however,  difficult  to  see  how  the  reaction  cannot  have  begun 
earlier  than  this.  The  emanation  gradually  accumulates  in  and  over 
the  solution  of  the  radium  salt  for  several  days  ;  it  is  then  transferred 
to  the  explosion-burette,  exploded,  the  emanation  and  the  residual 
hydrogen  passed  over  phosphoric  oxide  and  cooled  with  liquid  air,  the 
hydrogen  pumped  off,  and  the  emanation  allowed  to  evaporate  and 
passed  into  the  capillary.  Mr.  Cameron  informs  'us  that  the  time 
taken  in  the  purification  is  less  than  an  hour,  and  the  time  elapsing 
l)etween  the  evaporation  of  the  emanation  and  the  first  measurement 
is  less  than  a  quarter  of  an  hour.  It  seems  scarcely  possible  that  the 
change  of  Em,  to  Em',  which,  as  it  is  unimolecular,  is  not  affected  by 
the  dilution,  should  not  take  place  during  these  operations,  and  yet 
when  they  are  finished  should  begin  with  a  velocity  which  takes  it  to 
half  completion  in  about  nine  minutes.  A  more  probable  hypothesis 
is  that  the  change  has  already  proceeded  some  way  before  the  observa- 
tions begin,  and  that  the  actual  number  of  molecules  of  Emj  which 
go  to  form  one  molecule  of  Em^  is  greater  than  2.  Even  if  the 
reaction  only  begins  when  the  liquid  air  has  been  removed,  and  the 
gas  has  assumed  the  temperature  of  the  room,  something  like  half 
the  initial  volume  of  Eaij  must  have  changed  before  the  first  measure- 
ment is  made.  On  the  other  hand,  the  change  cannot  have  continued 
during  the  whole  time  that  the  emanation  has  been  accumulating, 
for,  if  we  reckon  the  time  backwards,  the  volume  must  increase  a 
thousandfold  every  ninety  minutes.  It  would  therefore  appear  that 
for  some  reason  the  reaction  does  not  begin  until  the  liquid  air  is  re- 
moved ;  before  this  point,  the  Em^  must  have  been  in  a  different 
chemiciil  state.  But  as  soon  as  the  emanation  has  evaporated,  it  must 
begin  to  change  at  once,  and,  as  it  is  not  measui'ed  for  nearly  ten 
minutes  after  this,  the  volume  of  Emj  at  the  first  measurement  cannot 
be  much  more  than  half  the  true  initial  volume,  the  period  of  half 
decay  being  about  nine  minutes.  Hence  the  final  volume  is  at  most 
one-third  of  the  initial,  and  n  cannot  be  less  than  3. 
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ADDITIONS  TO  THE  LIBRARY. 

I.    Donations. 

Dyer,  Bernard.  Fertilisers  and  feeding  stuffs.  Their  properties 
and  uses.  With  the  full  text  of  the  Fertilisers  and  Feeding  Stuffs 
Act,  1 906,  the  regulations  and  forms  of  the  Board  of  Agriculture,  and 
notes  on  the  Act  by  A.  J.  David.  5th  edition,  pp.  viii  +  150. 
London  1908.     {Reed.  22/2/08.)  From  the  Author. 

Geological  Society  of  London.  The  history  of  the  Geological 
Society  of  London.  By  Horace  B.  Woodward,  pp.  xx  +  336.  ill. 
London  1907.     {Reed.  20/2/08.)  From  the  Society. 

Olasgow,  University  of.  Register  of  Members  of  the  General 
Council  .  .  .  for  the  year  commencing  Ist  January,'! 908.  pp.  163. 
Glasgow  1907.     {Reed.  26/2/08.)  From  the  University. 

Menschutkin,  Boi'ia  N.  Life  and  work  of  N.  A.  Menschutkin. 
pp.  viii  +  376.     ill.     1908.     [In  Rus.sian.]     (««c(^.  11/1/08.) 

From  the  Author. 

Rawson,  Christopher.  Report  on  the  cultivation  and  manufacture 
of  Indigo.  {For  tJie  Be/uir  Indiyo  Planters'  Association,  Limited.)  2nd 
edition,     pp.  97.     Calcutta  1907.     {Reed.  25/2/08.)  From  the  Author. 

Society  of  Public  Analysts.  General  index  to  "  The  Analyst." 
Vols,  xxi— XXX.,  1896—1905.  Compiled  by  J.  Cuthhert  Welch,  pp. 
352.     London  1906.     {Reference.)  From  the  Society. 

II.    By  Fur  chase. 

Arrhenius,  Svante.  Untersuchungen  iiber  die  galvanische  Leit- 
fahigkeit  der  Elektrolyte.  Translated  by  Anna  Hamburger  and 
edited  by  Otto  Saokur.  (Ostwald's  Klassiker,  No.  160.)  pp.  153. 
ill.     Leipzig  1907.     {Reed.  Ilj^jm.) 

Cohen,  Ernst.  Das  Lachgas.  Eine  chemisch-kultur-historische 
Studie.     pp.  vi  +  99.     ill.     Leipzig  1907.     (/?ecd  19/2/08.) 

Francis,  Francis,  and  Fortescue-Brickdale,  J.  M.  The  chemical 
basis  of  pharmacology.  An  introduction  to  pharmacodynamics  based 
on  the  study  of  the  carbon  compounds,  pp.  xii  +  372.  London  1908. 
{Reed.  19/2/08.) 

Fraunhofer,  Joseph.  Bestimmung  des  Brechungs-  und  Farbenzer- 
streuungs-Vermogens  verschiedener  Glasarten  in  bezug  auf  die  Ver- 
vollkomninung  achromatischer  Fernrohre.  Edited  by  Arthur  von 
Oettingen.  (Ostwald's  Klassiker,  No.  150.)  pp.  36.  ill.  Leipzig 
1905.     {Reed.  27/2/08.) 
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ANNUAL    GENERAL    MEETING. 

The  Annual  General  Meeting  of  the  Society  for  the  election  of 
Officers  and  Council,  and  other  business,  will  be  held  on  Thursday, 
March  26th,  1908,  at  five  o'clock  in  the  afternoon. 

The  President  will  deliv-er  his  address,  entitled  :  "  The  Electron  ;is 
an  Element." 

LOTHAR  MEYER  MEMORIAL. 

The  Council  has  decided  to  make  a  donation  of  .£10  to  the  Lothar 
Meyer  Memorial  Fund. 

Many  old  pupils  and  admirers  of  the  author  of  "  Die  Modernem 
Theorien  der  Chemie  "  may  be  desirous  of  contributing  to  this  Memorial, 
and  the  Treasurer  will  be  glad  to  receive,  at  an  early  date,  subscriptions 
from  Follows  and  others  to  the  Fund. 

Cheques,  etc.,  should  be  made  payable  to  Dr.  Alexander  Scott, 
crossed  "  Lothar  Meyer  Memorial  Fund  A/c,"  and  sent  to  the 
Treasurer,  Chemical  Society,  Burlington  House,  W. 


ERRATA. 

1908.     1'.  48,  line  13  Irotu  helow,  and  p.  51,  Hue  o   liom  lop,  /.);■  "Francis' 
rmd  *'  Frances." 


At  the  next  Ordinary  Meeting  on  Thursday,  March  19th,  1908, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"The  constitution  of  electronegativp  '  thiocyanates.' "  By 
A.  E.  Dixon  and  J.  Taylor. 

"An  improved  form  of  pyknometer."      I>y  W.  R.  Boustield. 

"The  quantitative  conversion  of  armn.itii'  liydra/iiu's  into  ilia/oiu'imi 
salts."     By  F.  D.  Chattaway. 

"The  action  of  heat  on  u-l»ydrox)cail)uxylu'  acuLs.  I'art  IV. 
Kacemic  aa-dihydro.\vadi})ic  acid  and  iiioso  an dihydroxyadipic  acid."  By 
H.  R.  Le  8ueur. 

"The  8p<intaiu'i)iis  i  rystallisjii  ion  ol  sodium  sulphate  solutions.  By 
H.  Ilartloy,  B.  M.  .Joue«,  and  (i.  A.  Hutchiii.soii. 

"Quantitative  relations  of  wilts  of  thallium,  and  its  separation  Fi'om 
•ilver."     By  J.  F.  Spencer  and  Miss  M.  Le  Pla.    . 

**  ConHtitution  of  hydroxyazo-compounds.  Action  of  diazomethane 
and  of  mercuric  acetate."     By  C.  Smith  and  A.  D.  Mitchell. 
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Thursday,  March  19th,  1908,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messns.  W.  R.  Bousfield,  M.  J.  A.  Braun,  J.  A.  Carpenter,  T.  1'. 
Hilditcb,  0.  Oberlander,  A.  W.  Oke,  and  T.  M.  Tyson  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Leonard  Clifford  Green,  B.E.,  Wienholt  St.,  Torwood,  Brisbane. 
William  Hall,  B.Sc,  Inglewhite,  Manchester  Road,  Bolton. 
Hugo  Stefan  Kohn,  Ph.D.,  3a,  Hythe  Roal,  Willesden  Junction. 
Gerald  Roche  Lynch,  160,  Holland  Park  Avenue,  W. 

The  President  announced  that  Professor  W.  Jackson  Pope  had 
expressed  himself  unwilling  to  accept  nomination  for  Vice-Presidency. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*57.  "  A  new  form  of  pyknometer."     By  William  Robert  Bousfield. 

The  author  described  a  new  form  of  pyknometer,  intended  for  very 
accurate  density  determinations. 
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*58.  "  The  action  of  heat  on  a-hydroxycarboxylic  acids.  Part  IV. 
Racemic  aa'-dihydroxyadipic  acid  and  meso-aa'-dihydroxy- 
adipic  acid."    By  Henry  Rondel  Le  Sueur. 

When  aa'-dihydroxyadipic  acid  melting  at  146^  (compare  Froc, 
1907,  23,  196)  is  heated  above  its  melting  point,  it  loses  water,  and 
its  dilactone  (m.  p.  134°)  is  formed  as  a  crystalline  sublimate.  The 
acid  has  been  resolved  into  its  optical  antipodes  by  fractional  crystallisa- 
tion of  its  cinchonidine  salt.  The  (/-acid  melts  at  157°,  and  has 
[ajo  -f  3'8°3  its  ammonium  salt  is  Isevorotatory  and  has 
[a]},' -21-4°. 

When  the  aa'-dihydroxyadipic  acid  melting  at  174°  is  heated  at 
180 — 190',  it  loses  water,  forming  a  lactone-lactide.  All  attempts  to 
resolve  this  acid  have  failed,  and  it  must  therefore  be  regarded  as  the 
meso-  or  internally  compensated  variety. 

That  the  acid  which  admits  of  resolution  into  its  optically  active 
components  readily  forms  a  dilactone,  whereas  the  meso-variety  does 
not,  is  in  complete  agreement  with  the  spacial  formula  of  these 
substances.  Characteristic  derivatives  of  both  acids  have  been 
prepared. 

*59.  "  The  spontaneous  crystallisation  of  sodium  sulphate  solutions." 
By  Harold  Hartley,  Bernard  Mouat  Jones,  and  George  Adrian 
Hutchinson. 

The  authors  have  examined  the  spontaneous  crystallisation  of  sodium 
sulphate  solutions,  and  have  found  that  if  the  solutions  are  subjected  to 
mechanical  friction  three  of  the  four  possible  solid  phases,  namely,  ice, 
Na.,SO^,7H20  and  Na^SO^,  are  produced  spontaneou-sly  at  definite  tem- 
peratures. Supersolubility  curves  have  been  traced  for  these  three 
phases  which,  in  conjunction  with  the  solubility  curve,  define  the  labile 
and  metastable  regions  for  the  system.  The  spontaneous  crystallisation 
of  the  fourth  .solid  phase,  Na2SO4,10H2O,  is  of  rare  occurrence  compared 
with  that  of  Na2SO^,7H20,  and  seems  to  take  place  irregularly  without 
any  definite  relation  to  the  temperature  and  concentration  of  the 
solution. 

^60.  "  Constitution  of  hydroxyazo-compounds.  Action  of  diazo- 
methane  and  of  mercuric  acetate."  By  Clarence  Smith  [and, 
in  part,  Alec  Duncan  Mitchell]. 

Diazometbane  reactH  with  />-l»ydroxya/o-conj|)()ui)ds  to  form  tho 
methyl   ethers    obtained    by    the    ordinary    methods    of    alkylation. 
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Benzeneazo-7>cresol,  p  chlorobenzeneazo-p-cresol,   and  yS-benzeneazo-a- 
naphthol  do  not  react  with  diazomethane. 

The  action  of  mercuric  acetate  in  boiling  aqueous-alcoholic  solution 
on  benzeneazophenol,  2:4:  6-tribromobenzeneazophenol,  benzeneazo-o- 
nitrophenol,  benzeneazo-oo'-dibromophenol,  benzentazo-^;-cresol,  and 
benzeneazo-o-bromo-p-cresol  has  been  examined,  with  the  result  that 
the  number  of  mercuriacetate  groups  entering  the  molecule  of  the 
hydroxyazo-com pound  is  equal  to  the  number  of  unsubstituted  positions 
in  the  ortho-position  with  respect  to  the  oxygen  atom.  The  substances 
obtained  are  yellow,  red,  or  reddish-brown  compounds,  readily  soluble 
only  in  acetic  acid,  and  not  melting  below  300°,  with  the  exception  of 
benzeneazo-/)-cresol  mercuriacetate, 

CoH,-N2-C7H,(OH)-Hg-C02-CH3, 
which  melts  at  269 — 270°  with  decomposition,  and  is  identical  with  the 
compound  obtained  by  Dimroth  (Ber.,  1902,  35,  2864).  The  corre- 
sponding mercurichlorides  and  mercuribromides  have  been  obtained 
from  the  mercuriacetates  by  means  of  sodium  chloride  or  potassium 
bromide  in  alkaline  or  acetic  acid  solution. 

Discussion. 

Mr.  Baly  wished  to  put  in  a  plea  for  the  spectroscopic  evidence 
which  so  decidedly  pointed  to  the  fact  that,  of  the  hydroxyazo- 
compounds,  the  ortho  were  quinonehydrazones,  whilst  the  para  had 
the  true  hydroxyazo-structure.  He  emphasised  the  fact  that  where  a 
possibility  of  tautomerism  existed  as  in  the  ca^e  unJer  dit>cussion, 
chemical  means  failed  to  determine  wliich  of  the  two  possible  desmo- 
tropic  forms  a  substance  possessed.  Mr.  Tuck  had  shown  that  the 
quinonehydrazone  form,  on  the  one  hand,  and  the  hydroxyazo- 
form,  on  the  other,  each  represented  by  compounds  the  structure  of 
which  was  beyond  cavil,  exhibited  two  types  of  spectra  which  differed 
very  greatly  in  the  relative  dilution  at  which  the  absorption  bands 
appeared,  and  also  iu  the  shape  of  the  bands  themselves.  Inasmuch 
as  the  parent  hydroxy azo-compounds  conformed  to  one  or  other  of  these 
types,  so  was  their  constitution  in  alcoholic  solution  established  not- 
withstanding any  chemical  evidence  to  the  contrary. 

It  appeared  further  from  Dr.  Smith's  paper  that  a  slightly  different 
intei'pretation  might  be  put  upon  his  results.  Dr.  Smith  had  pointed 
out  that,  in  the  case  of  the  para-hydroxyazo-compounds,  both  methyl 
sulphate  and  diazomethane  introduce  a  methyl  group  into  the  hydroxyl 
group,  thus  proving  the  hydroxyazo-contiguration.  In  the  case  of  the 
ortho-compound,  diazomethane  had  no  action  and  methyl  sulphate 
only  acted  at  100",  and  then  the  compounds  behaved  as  if  they  possessed 
the  hydroxyazo-structure.     Again,  Dr.  Smith  had   pointed    out   that 
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his  experiments  with  mercuric  acetate  were  carried  out  at  85°,  but 
he  (the  speaker)  thought  these  results  rather  led  one  to  believe 
that  the  para-hydroxyazo-compounds  were  true  hydroxyazo-bodies, 
but  that  the  ortho-isomerides  were  quinonehydrazones  at  the  ordinary 
temperature,  and  at  100^  they  tended  to  favour  the  hydroxyazo-form. 
In  other  words,  as  the  temperature  rose  the  equilibrium  between 
quiuonehydrazone  and  hydroxyazo-forms  was  shifted  towards  the 
hydroxyazo-side,  so  that  at  100°  the  compounds  could  react  in  this 
form. 

Dr.  Morgan  said  that,  in  1889,  Professor  Meldola  and  he  had  found 
that  benzeneazo-/3-naphthol  could  be  benzoylated  and  ethylated  only 
with  some  difficulty,  and  that  the  products,  when  mildly  reduced  in 
the  presence  of  acids,  underwent  the  benzidine  transformation  to 
4  : 4'-diaminophenylnaphthyl  bases  which  still  contained  the  benzoyl 
and  ethyl  groups  attached  to  the  phenolic  oxygen.  They  drew  from 
these  results  the  conclusion  that  the  acyl  and  alkyl  derivatives  of 
benzeneazo-yS-naphthol  were  true  azo-compounds  and  not  /8-naphtha- 
quinonehydra zones.  It  was  interesting  to  find  that  the  authors  held 
the  view  that  the  ortho-hydroxyazo-compounds  were  really  azo-  and 
not  hydrazino-derivatives. 

The  presence  of  many  other  constituents,  besides  the  azo-group,  in 
the  contiguous  a-position  greatly  modified  the  properties  of  /8-naphthol 
or  /3-naphthylamine,  but  it  was  scarcely  possible  in  every  instance  to 
ascribe  this  effect  to  the  existence  of  a  quinonoid  configuration. 

Dr.  Hewitt  drew  attention  to  the  fact  that  benzeneazo-p-cresol 
behaved  as  a  phenol  towards  substituting  agents  even  at  the  ordinary 
•temperature.  A  cold  solution  of  the  substance  in  glacial  acetic  acid, 
containing  excess  of  fused  sodium  acetate,  brominated  exclusively  in 
the  phenolic  nucleus. 

It  should  be  remembered  that  spectrographic  evidence,  valuable 
though  it  was,  ultimately  depended  on  the  determination  of  the  con- 
stitution of  typical  substances  by  chemical  methods. 

Dr.  Smith,  in  reply,  expressed  the  opinion  that  the  specti'ometric 
evidence  by  no  means  conclusively  proved  the  quiuonehydrazone 
structure  of  o-hydroxyazo-coui pounds  and  of  their  acyl  derivatives. 
15enzo<iuinouebeuzoylphonylhydrazone,  which  was  undoubtedly  a 
quiuonehydrazone,  gave  a  totally  different  absorption  spectrum  from 
that  of  the  isomeric  benzoyl  honzeneazophenol,  which  had  the  azo- 
structuref  whilst  benzoylbenzeneazo-/)-cre8ol  gave  an  absorption  curve 
closely  rohembling  that  of  bonzoneazophonol.  With  regard  to  the  point 
rftisod  by  Mr.  Tuck,  the  reduction  of  /i-bi-nzeneazo-a-naphthyl  acetate 
resulted  first  in  the  formation  of  the  hydruzo-conipound,  then  wander- 
ing of  the  acyl  group  from  the  oxygen  to  either  of  the  nitrogen  atoms 
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took  place,  and,  finally,  fission  occurred,  yielding  the  four  products, 
aniline  and  ^-acetyl-2-amino-l-naphthol,  acetanilide  and  2-amino-l- 
naphthol. 

*61.  "  Orthobromoplienols  and  some  bromonitrophenols," 
By  Philip  Wilfred  Robertson. 

The  method  of  direct  bromination  cannot  be  employed  for  the 
preparation  of  o-bromo-o-cresol  or  the  corresponding  o-bromoguaiacol. 
Accordingly,  these  compounds  were  obtained  by  an  indirect  method  as 
is  indicated  in  the  following  scheme,  illustrating  the  changes  in  the 
case  of  o-cresol : 

Me  Me  Me  Me 

<^     ^OH— >CO.^H<^     ^OH-^COaH/     \oH— >^     \0H. 
~  ^~  HBr  ~Br 

The  constitution  of  the  o-brorao-derivatives  was  confirmed  by  the 
fact  that  on  nitration  they  yielded  the  same  o-bromo-^-nitrophenols  as 
are  obtained  from  the  />-nitrophenols  by  bromination. 

o-Bromo-p-nitro-o-cresol,  "p-broino-o-nitro-o-cresol,  and  o-bromo-^-nitro- 
guaiacol  form  a  red  and  a  yellow  series  of  potassium  salts,  being  a 
confirmation  of  the  recent  work  of  Hantzsch  [Ber.,  1907,  40,  330). 

Bromonitrothymol  is  anomalous,  as  only  one  isomeride  (m.  p.  109°) 
is  obtained  by  the  reactions :  (1)  nitration  of  p-bromothymol,  (2) 
bromination  of  o-nitrothymol,  (3)  nitration  of  o-bromothymol,  (4) 
bromination  of  jo-nitrothymol ;  this  isomeride  must  be  o-hromo- 
^-nitrothymol,  as  it  forms  bromo-j9-thymoquinone  on  oxidation. 


62.  "  The  constitution  of  thiocyanates  containing  an  electronegative 
group."     By  Augustus  Edward  Dixon  and  John  Taylor. 

Examination  of  a  number  of  acylthiocarbimides  shows  the  contained 
•NCS  group  to  have  the  same  refraction  value  as  in  hydrocarbon 
thiocarbimides ;  since  this  holds  also  for  acetyl  "  thiocyanate " 
(Hawthorne,  Trans.^  1906,  89,  556),  it  seems  probable  that  the 
•NCS  group  is  contained  equally  in  acyl  **  thiocyanates "  and  acyl- 
thiocarbimides, true  acyl  thiocyanates  being  still  unknown. 

Moreover,  the  partial  decomposition  with  formation  of  thiocyanic 
acid  characteristic  of  "  acyl  thiocyanates "  also  takes  place  in  the 
case  of  acylthiocarbimides,  the  latter  undergoing  this  change  with 
caustic  alkalis  or  alkaline  bases,  but  not  with  arylamines.  The 
chemical  differences  between  acyl  thiocyanates  and  acylthiocarbimides 
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are  due,  not  to  diversity  of  constitution,  but  to  the  variable  resist- 
ance offered  by  the  acyl  radicle  to  its  separation  from  the  combined 
•NCS  group  ;  when  this  is  high,  thiocarbimidic  function  preponderates, 
and  when  low,thiocyanic  decomposition.  Hence  external  circumstances, 
in  so  far  as  they  affect  that  separation,  may  predo.ninate  in  deter- 
mining the  direction  of  change. 

Diphenylamine  unites  with  acetyl,  benzoyl,  carboxymethyl-  or 
carboxyethy  1-thiocarbimide,  forming  an  a-acyl-66-diphenylthiocarbamide. 
a.-Aceti/l-hh-diph9ni/lthiocarbamide,  m.  p.  141°  (corr.),  gives  with 
alcoholic  potash  di?i-diphenylthiocarhamide,  m.  p.  212°,  and  by  distil- 
lation yields  acetylthiocarbimide,  identical  with  the  compound  pro- 
duced from  acetyl  chloride  and  metallic  thiocyanates ;  with  acetic 
anhydride,  aa-diphenylthiocarbamide  regenei'atesa-acetyl-fifi-diphenyl 
thiocarbamide. 

^.-Benzoyl-hh-diphenylth iocarbamide,  ncarboxymethyl-hh-dipJienylthio- 
carbamide,  and  a.-carboxyetliyl-hh-diphenylthiocarbamide  melt  at  135°, 
128°,  and  125°  respectively;  by  lead  or  silver  salts  these  trisubstitu- 
tion  compounds  are  desulphurised  with  difficulty,  or  not  at  all. 

2i-Carboxymeiliyl-?ih-diphenylthiocarbainide,  isomeric  with  the  66-di- 
phenyl  derivative,  is  obtained  from  methyl  chlorocarbonate  and  thio- 
carbanilide ;  it  melts  at  106°,  and,  like  a-carboxyethyl-a6-diphenyl- 
thiocarbamide,  is  desulphurised  readily  by  alkaline  salts  of  silver  or 
lead. 

63.  "The    quantitative   conversion    of    aromatic    hydrazines    into 
diazonium  salts."     By  Frederick  Daniel  Chattaway. 

All  primary  aromatic  hydrazines  can  be  quantitatively  converted 
into  the  corresponding  diazonium  salts  either  by  chlorine  or  by 
bromine. 

If  either  halogen  be  allowed  to  act  at  a  low  temperature  on  the 
hydrazine  dissolved  in  alcohol,  the  diazonium  salt  separates  out  in  a 
pure  state. 

Unless,  however,  the  solid  salt  is  required,  the  operation  can 
be  most  easily  carried  out  by  dissolving  tho  hydrazine  in  glacial 
acetic  acid,  cooling  the  solution  to  about  -  15°  by  the  addition  of 
crushed  ice,  and  either  passing  in  a  rapid  stream  of  chlorine  or  adding 
the  calculated  quantity  of  bromine  dissolved  in  acetic  acid  and 
similarly  cooled  by  ice. 

Tho  formation  of  the  diazonium  salt  is  without  doubt  effected  by  a 
•ubhtitution  of  two  atoms  of  hydrogen  in  the  hydrazino-group  by 
halngon,  followed  by  tho  elimination  of  halogen  acid,  thus : 

C„II,-N-II  C„TI,-N-C1  CfllVN-CI 
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As  in  other  cases  where  hydrogen  attached  to  nitrogen  is  replaced 
by  halogen,  an  additive  product  is  probably  first  formed,  in  this 
instance  by  the  addition  of  four  halogen  atoms,  each  nitrogen  atom 
becoming  quinquevalent,  the  elimination  of  halogen  Jicid  then  gives 
rise  to  the  diazonium  salt,  which  being  stable  under  the  conditions 
of  the  experiment  can  be  isolated. 


61  "Quantitative  separation   of  thallium   from  silver." 
By  James  Frederick  Spencer  and  Margaret  Le  Pla. 

A  quantitative  separation  of  tiie  salts  of  silver  and  thallium  is 
effected  by  treating  the  mixture  with  a  stream  of  chlorine,  whereby 
the  thallium  is  oxidised  to  the  very  soluble  thallic  chloride  and  the 
silver  is  precipitated  as  silver  chloride.  After  removing  the  latter,  the 
solution  is  concentrated,  and  reduced  by  means  of  sulphur  dioxide 
(either  liquid  or  gaseous).  The  excess  of  sulphur  dioxide  is  removed 
by  boiling,  and  the  thallium  precipitated  as  thallous  iodide,  filtered, 
washed,  and  dried  at  140°.  The  results  are  quantitative,  and  are 
obtained  very  quickly. 

Thallous  chloride  was  found  to  be  more  soluble  in  potassium 
carbonate  than  in  water,  for  whereas  water  dissolves  3"86  grams 
per  litre  at  25°,  a  5  .V- solution  of  potassium  carbonate  dissolves 
21*84  gi'ams  per  litre  at  the  same  temperature. 


65.  "Molecular  volumes  of  the  nitrites  of  silver,  mercury,  and  the 
alkali  metals."     By  FrafuUa  Chandra  Ray. 

The  author  finds  that  the  molecular  volumes  of  the  nitrites  of 
lithium,  sodium,  potassium,  silver,  and  mercury  are  6344,  63*98, 
88-88,  69-16,  and  83  04  respectively. 


66.  "  Lithium  nitrite  and  its  decomposition  by  heat." 
By  FrafuUa  Chandra  Ray. 

Lithium  nitrite  is  a  mono-hydrated  salt,  and  does  not  crystallise 
with  half  a  molecule  of  water  as  stated  by  Lang. 

In  its  general  properties  it  resembles  the  nitrites  of  the  other  alkali 
metals, 
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67.  "  The  existence  in  aqueous  solutions  of  a  univalent  cadmium  ion, 
a  subvalent  thallium  ion,  and  a  bivalent  bismuth  ion."  By 
Henry  George  Denham. 

The  method  of  continuous  circulation  used  by  Denham  and  Allmand 
(Trans.,  1908,  93,  424)  to  prove  the  existence  of  a  univalent  lead  ion 
in  aqueous  solution  has  been  applied  to  investigate  the  existence  of 
similar  ions  of  other  metals. 

A  hot  solution  of  cadmium  sulphate  was  kept  circulating  over  a 
column  of  granulated  cadmium,  and  in  thirty-six  hours  well-marked 
crystals  begau  to  appear,  proving  that  the  ionic  reaction  Cd"-1-Cd  — >- 
2Cd*  had  taken  place  with  absorption  of  heat,  and  had  been  reversed 
in  the  cold  part  of  the  apparatus. 

Granulated  thallium,  in  contact  with  a  solution  of  thallous  sulphate, 
gave  a  similar  crystalline  deposit  in  three  days,  demonstrating  the 
reaction  Tl'-fTl  — >-  Tig',  and  in  the  light  of  this  experiment  it  is 
considered  probable  that  the  darkening  of  thallous  haloid  salts  on 
exposure  to  sunlight  is  due  to  the  formation  of  coloured  sub-haloid 
salts,  analogous  to  the  case  of  silver. 

Bismuth,  heated  in  contact  with  a  solution  of  the  oxychloride  in  hydro- 
chloric acid,  soon  gave  unmistakable  evidence  of  the  production  of  the 
ion  Bi",  but  it  is  of  interest  that  no  evidence  for  such  an  ion  was 
obtained  in  the  case  of  arsenic  or  antimony.  Nickel  and  nickel  sulphate 
solution  showed  no  signs  of  crystals,  although  in  this  case  a  suboxide 
NigO  has  been  described. 


68.  "Note  on  the  oxidation  of  phenylhydrazine  by  Caro's  acid." 
By  John  Cannell  Cain. 

In  explaining  the  mechanism  of  the  oxidation  of  aromatic  hydrazines 
by  free  oxygen  and  other  oxidising  agents,  Chattaway  (Trans.,  1907, 
91,  1323;  1908,  93,  270)  assumes  the  formation  of  an  unstable 
hydroxyhydrazine  which  immediately  loses  water  and  nitrogen,  thus  : 

R     H  R»H 

N— N         _.^  Ng 

H    OH  HO-h' 

The  presence  of  such  a  hydroxyhydrazine  was  not  observed  by 
Ohattaway,  as  the  oxidation  always  procooded  with  immediate  ovolu- 
tioA  of  nitrogen,  but  striking  coMfirmation  of  this  hypothesis  is 
Afforded  when  phenylhydrazine  (I  mol.)  is  oxidised  by  Caro'a  acid 
(equivalent  to  1  atom  of  o.xygon).     When  ice-cold,  neutral,  aqueous 


solutions  (saturated  with  ether)  of  these  agents  are  mixed  together,  a 
greenish-yellow  coloration  is  immediately  produced  ;  this  persists  for 
some  seconds,  when  vigorous  evolution  of  nitrogen  begins,  the  greenish- 
yellow  coloration  gives  place  to  a  yellow  turbidity,  and  benzene  appears 
on  the  surface  of  the  liquid.  On  extraction  with  ether,  the  only 
products  are  benzene  and  azobenzene,  no  diazo-compound  being 
formed.  The  same  phenomenon  is  observed  if  equimolecular  amounts 
of  phenylhydrazine  and  oxygen  (as  Caro's  acid)  are  used,  or  if  the 
solutions  are  rendered  slightly  alkaline  or  acid  before  mixing.  It 
appears  highly  pvobable  that  the  greenish-yellow  coloration  is  due  to 
the  presence  of  a  hydroxyhydrazine  as  postulated  by  Chattaway,  and 
that  this  then  undergoes  disruption  into  benzene  and  azobenzene. 

No  explanation  is  given  by  Chattaway  of  the  mechanism  by  which 
azo-compounds  are  formed  in  the  reaction,  but  it  seems  probable  that 
two  molecules  of  the  hydroxyhydrazine  may  decompose  according 
to  the  scheme  : 

r-nh-nIh-oh  h-nh  n 

R-NHvNjH-OH    ~^    R-NH      "*"      N     ^     " 

i  i 

giving  rise  (in  the  case  of  phenylhydrazine)  to  hydrazobenzene  which 
would  be  immediately  oxidised  to  azobenzene. 

Confirmation  of  this  is  perhaps  furnished  by  Chattaway's  isolation, 
in  one  experiment  using  100  grams  of  phenylhydrazine,  of  a  very 
small  amount  of  a  white,  crystalline  solid  melting  at  125"'.  As 
this  substance  was  not  I'ecrystallised,  it  appears  likely  that  it  was 
hydrazobenzene,  which  melts  at  13P  [Gattermaun  [Practical  Methods 
of  Organic  Chemistry)  gives  126"]. 


69.  "  Some  reactions  of  keteu."     By  Frauces  Chick  and   Norman 
Thomas  Mortimer  Wilsmore. 

No  better  source  for  the  preparation  of  keten  by  the  "  pyrogenic ' ' 
method  than  acetic  anhydride  has  been  found.  With  this  substance 
a  yield  of  about  10  per  cent,  of  fairly  pure  keten  is  readily  obtained. 
Acetone  is  more  easily  split  up,  but  the  resulting  keten  is  too  impure 
for  most  purposes.  Glacial  acetic  acid  is  not  attacked  by  the  hot 
wire. 

All  attempts  to  prepare  glycollaldehyde  by  the  action  of  keten 
on  water  were  unsuccessful,  only  acetic  acid  being  formed.  The 
aldehyde  reactions  previously  mentioned  (Tratis.,  1907,  91,  1941) 
were  found  to  be  due  to  traces  of  formaldehyde  in  the  crude  keteu. 
Carefully   fractionated   samples   of    keten,    such   as    those    used    for 
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analysis,  did  not  give  the  aldehyde  reactions.  Similarly,  with  alcohol 
only  ethyl  acetate  was  formed. 

Gaseous  keten  is  slightly  soluble  at  the  ordinary  temperature  in 
benzene,  chloroform,  carbon  tetrachloride,  and  ether,  and  very  soluble 
in  acetone  and  in  acetic  anhydride.  Liquid  keten  is  miscible  without 
chemical  reaction  with  most  organic  solvents  which  are  liquid  at  its 
boiling  point,  including  alcohol. 

By  the  action  of  liquid  hydrogen  chloride  on  liquid  keten  at 
the  ordinary  temperature,  acetyl  chloride,  boiling  at  51 — 52°,  was 
obtained.  There  was  no  sign  of  the  presence  of  chloroaldehyde  or  of 
dichloroethyl  acetate,  but  a  small  quantity  of  an  oil  with  a  terpene- 
like  smell  was  obtained  from  the  residue.  In  the  same  way  with 
liquid  hydrogen  sulphide,  thioacetic  anhydride,  boiling  at  55 — 58°,  was 
formed. 

Keten  does  not  react  with  oxamide,  benzamide,  nitrosoaniline, 
acetyl  chloride,  amyl  nitrite,  or  ethyl  iodide.  Also,  liquid  keten  does 
not  react  at  the  ordinary  temperature  with  liquid  cyanogen.  It  reacts 
slowly,  however,  with  anhydrous  hydrocyanic  acid,  but  does  not  appear 
to  form  acetyl  cyanide. 


70.  "Para-  and  meta-nitrosoacetanilide."     By   John  Cannell   Cain. 

Para-  and  meta-nitrosoacetauilide  have  been  prepared  by  oxidising 
the  corresponding  monoacetylphenylenediamine  with  Caro's  acid. 

^Nitrosoacetanilide  exists  in  two  modifications  :  the  unimolecular 
form  is  green,  and  melts  at  176°  with  decomi)Osition,  whilst  the 
bimolecular  variety  is  colourless,  and  melts  at  180 — 181°  without 
decomposition. 

This  appears  to  be  the  first  instance  of  both  modifications  of  a 
nitroso-compound  existing  in  the  solid  condition. 

ui- Niti'osocicetanilule  also  exists  in  two  forms  :  the  unimolecular 
iiiodificatioD,  which  was  not  isolated  as  it  could  not  be  obtained 
free  from  the  bimolecular  vnriety,  remains  as  a  green  residue  from 
its  ethereal  solution.  Tl»i.s,  on  crystallisation  from  alcohol,  furnishes 
the  bimolecular  form  in  pale,  yellowish-brown  needles  melting  at 
111° 


71.  "Labile     isomerism     among    acyl-salicylamides    and     acyl- 
hydroxyamines."     By  Arthur  Walsh  Titherley. 

A  reply  to  Auwers'  criticinm  {Ber.,  1907,  40,  350G). 
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ADDITIONS   TO  THE   LIBRARY. 

By  Purc/ucge. 

Grotthuss,  T/ieodor  von.  Abliandlungen  iiber  Elektrizitiit  unci  Licht. 
Edited  by  A'.  Luther  and  Arthur  von  Oettingen.  (Ostwald's  Klassiher, 
No.  152.)     pp.  199.     ill.     Leipzig  1906.     {Reed.  27/2 JOS.) 

Herz,  W.  Physikalische  Cheniie  als  Grundlage  dei*  analytischen 
Chemie.  (Die  chemische  Analyse,  Vol.  III.)  pp.  114.  »Stuttgai-t 
1907.     {liecd.  19/2/08.) 

Post,  Juliics.  Chemisch-technische  Analyse.  Handbuch  der 
analytischen  Untersuchungen  zur  beaufsichtigung  cheinischer  Betriebe. 
Edited  by  Bernhard  Neumann.  \^ol.  I,  part  4.  pp.  815  to  974.  ill. 
Braunschweig  1908.     {Itecd.  30/1/08.) 

SelH,  Quintino.  Abhandlungeu  zur  Kristallographie.  Edited  by 
F.  Zambonini.  (Ostwald's  Klassiker,  No.  155.)  pp.  44.  Leipzig 
1906.     (A'ecc^.  27/2  08.) 

Sindall,  Robert  Walter.  Paper  technology.  An  elementary  manual 
on  the  manufacture,  physical  qualities,  and  chemical  constituents 
of  paper  and  of  paper-making  fibres,  pp.  xv  +  253.  ill.  London 
1906.     {Reed.  22/2/08.) 

Thomsen,  Julius.  Thermochemistry.  Translated  fi*om  the  Danish 
by  Katherine  A.  Burke,    pp.  xv  +  495.    London  1908.    {Reed.  15/2/08.) 


LOTHAR  MEYER  MEMORIAL. 

The  Council  has  decided  to  make  a  donation  of  .£10  to  the  Lothar 
Meyer  Memorial  Fund. 

Many  old  pupils  and  admirers  of  the  author  of  "  Die  Modernen 
Theorien  der  Chemie  "  may  be  desirous  of  contributing  to  this  Memorial, 
and  the  Treasurer  will  be  glad  to  receive,  at  an  early  date,  subscriptions 
from  Fellows  and  others  to  the  Fund. 

Cheques,  »fec.,  should  be  made  payable  to  Dr.  Alexander  Hcott, 
crossed  "  Lothar  Meyer  Memorial  Fund  A/c,"  and  sent  to  the 
Treasurer,  Chemical  Society,  Burlington  House,  W. 
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At  the  next  Ordinary  Meeting,  on  Thursday,  April  2nd,  1908,  at 
8.30  p.m.,  the  following  papers  will  be  communicated  ; 

"The  condensation  of  epichlorohydrin  with  phenols."  By  D.  E. 
Boyd  and  E.  R.  Marie. 

"  Rate  of  hydrolysis  of  chloroacetates,  bromoacetates  and  a-chloro- 
hydrin  by  water  and  by  alkali,  and  the  influence  of  neutral  salts  on 
the  reaction  velocities."     (Preliminary  note.)     By  G.  Senter. 

"A  new  general  method  of  preparing  diazonium  bromides."  By 
F.  D.  Chattaway. 

•'  On  the  probable  nature  of  the  impurity  found  in  the  triphenyl- 
methane  spectrum."     By  W.  N.  Hartley. 

"The  absorption  spectrum  of  triphenylmethane."  By  A.  G.  G. 
Leonard. 

"  The  constituents  of  Cyprus  origanum  oil.  Isolation  of  a  new 
terpene  (origanene)."     By  S.  S.  Pickles. 


H.  CLAV    *Ml  NONl,  LTD.,    BKKAD  f>r.    UlLl  ,   K.<  .,   ANb   Bl'MOAV,   fll'I'TOLK. 
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Thursday,  March  26th,  1908,  Annual  General  Meeting,  Sir  William 
Uamsay,  K.C.B.,  F.K.S.,  President,  in  the  Chair. 

Dr.  A.  McKknzie  and  Dr.  G.  T.  Mokgan  were  appointed  Scrutators, 
and  the  ballot  was  opened  for  the  election  of  Officers  and  Council  for 

the  ensuing  year. 

Tlie  President  announced  that  communications  from  Professor 
W.  J.  Pope,  Mr.  John  Allen,  and  Prof.  Adrian  J.  Brown  had  been 
received,  stating  their  unwillingness  to  accept  nomination  as  Vice- 
President  and  as  Ordinary  Members  of  Council  respectively. 

The  President  presented  the  Report  of  the  Council  on  the  progress 
of  the  Society  during  the  past  twelve  months,  and  the  Treasurer 
give  a  statement  as  to  the  Society's  income  and  expenditure  during 
the  year  1907. 

The  adoption  of  tlie  Report  of  the  Council,  together  with  the 
Balance  Sheet  and  statements  of  Accounts  for  the  jear  ended 
31st  December,  1907,  was  proposed  by  Pxofessor  A.  Liversidoe, 
seconded  by  Professor  E.  Divers,  and  carried  unanimously. 

A  vote  of  thanks  to  the  Auditors,  which  was  proposed  by  Dr. 
Alexander  Scott,  seconded  by  Mr.  Otto  Hehner,  was  acknowledged 
by  Dr.  H.  Forster  Morley. 
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REPORT  OF   THE   COUNCIL. 

As  in  recent  years,  the  Council  have  the  satisfaction  of  stating  that 
the  prosperity  of  the  Society  continues,  both  the  number  of  papers  read 
and  the  number  of  Fellows  on  the  list  showing  a  considerable  increase. 

On  tlie  31st  December,  1906,  the  number  of  Fellows  was  2,860. 
During  1907,  137  Fellows  were  elected  and  5  reinstated,  making  a 
gross  total  of  3,002.  The  Society  has  lost  30  Fellows  by  death  ; 
30  have  resigned  ;  1  ele  ;tion  and  1  reinstatement  have  become  void  ; 
1  newly-elected  Fellow  has  withdrawn,  and  the  names  of  43  Fellows 
have  been  removed  from  the  list  for  non-payment  of  Annual 
Subscriptions. 

The  total  number  of  Fellows,  therefore,  at  the  31st  December,  1907, 
was  2,896,  showing  an  increase  of  36  over  the  number  for  the  previous 
year. 

The  names  of  the  deceased  Fellows,  with  the  dates  of  their  election, 
are  : 


A.  C.  Aitkin  (1901). 
T.  Andrews  (1870). 
P.  T.  Austen  (1877). 
A.  Bottle  (1873). 
W.  Bowen  (1903). 
E.  Chapman  (1868). 
E.  D.  Chester  (1882). 
J.  Clark  (1876). 
George  Davey  (1893). 

A.  Dupru  (1860). 
J.  Gale  (1866). 
Sir  D.  Gamble,  Bart.  (1851) 
S.  Hall  (1876). 
L.  F.  V.  Harcourt  (1863). 

B.  J.  Harrington  (1897). 

The  following  Fellows  have  resigned 


J.  lDce(1867). 
F.  Keeling  (1883). 
C.  O'Sullivan  (1876). 
F.  J.  M.  Page  (1871). 

A.  C.  Palmer  (1906). 
S.  Parfitt  (1906). 
Sir  W.  H.  Perkin  (1856). 
H.  D.  Perkins  (1905). 

B.  C.  Polkinghorne  (1899). 
VV.  Pritchard  (1870). 
R.  R.  Swann  (1905). 
J.  F.  Walker  (1865). 
R.  Warington  (1863). 
H.  A.  Wetzel  (1883). 
H.  E.  Wright  (1900). 


A.  Amo8. 

A.  C.  Benson. 

T.  H.  Boardmau. 

J.  Cameron. 

J.  Duniull. 

T,  Divine. 

O.  Dyson. 

A.  T.  KuLroppe. 

J.  A.  Fawcett. 

G.  GoldQnch. 


W.  F.  Grace. 

R.  Grimwoo.l. 

W.  B.  Hards. 

G.  H.  U.  Harrow. 

H.  J.  Hedges. 

W.  A.  F.  Lethbridge. 

U.  Martin. 

H.  G.  F.  Micklewright. 

J.  T.  Nance. 

D.  Northall-Laurio. 


A.  N.  Palmer, 

E.  W.  Sawdon. 

T.  Steel. 

S.  D.  Stennitt. 

A.  E.  Tanner. 

\V.  H.  Tompleman. 

J.  H.  Waiuwright. 

J.  W.  Wells. 

H.  Wil.soji. 

J.  11.  VVolfenden. 
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The  number  of  those  Fellows  who  were  elected  prior  to  1860  has 
been  still  further  diminished  by  the  death  of  Sir  David  Uamble,  Bart., 
who  was  elected  on  March  17th,  1851,  and  Sir  William  H.  Perkin, 
who  was  elected  on  December  15th,  1856. 

The  number  of  Honorary  and  Foreign  Members  at  the  close  of  1906 
was  33.  No  elections  have  taken  place  during  1907,  but  the  Society 
has  to  mourn  the  loss  of  Professor  Marcellin  Berthelot,  elected 
March  1st,  1860,  deceased  March  18th;  Professor  Dr.  Dmitri  Ivano- 
vitsch  Mendeleeff,  elected  February  Ist,  1883,  deceased  February  2nd  ; 
Professor  Dr.  Nicolai  Menschutkin,  elected  January  20th,  1898, 
deceased  February  5th ;  and  Professor  Henri  Moissan,  elected 
January  20Lh,  1898,  deceased  February  20tb.  The  number  of  Honorary 
and  Foreign  Members,  therefore,  at  the  31st  December,  1907,  was  29. 

During  the  year  1907,  268  scieutitic  communications  have  been 
made  to  the  Society,  203  of  which  have  been  published  already  in  the 
Transactions,  and  abstracts  of  all  have  appeared  in  the  Proceedings. 

The  volume  of  Transactions  for  1907  contains  2,089  pages,  of  which 
2,021  are  occupied  by  205  memoirs,  the  remaining  68  pages  being 
devoted  to  the  Faraday  Lecture,  the  Obituary  Notices,  the  Keport  of 
the  Annual  General  Meeting,  and  the  Presidential  Address ;  the 
volume  for  the  preceding  year  contains  186  memoirs,  which  occupy 
1,890  pages. 

The  Journal  for  1907  contains  also  4,686  abstracts  of  papers 
published  mainly  in  foreign  journals,  which  extend  to  2,100  pages, 
whilst  the  abstracts  for  1906  numbered  1,541,  and  occupied  1,912 
pages. 

The  abstracts  for  1907  may  be  classified  as  follows  : 

Pakt  I. 

No.  of 
Pages.        Absiracts. 

Organic  Chemistry 1,104         1,831 

Pakt  il. 

General  and  Physical  Chemistry    725 

Inorganic  Chemistry 622 

Mineralogical  Chemistry     117 

Physiological  Chemistry 545 

Chemistry  of  Vegetable  Phybiology  and 

Agriculture  241 

Analytical  Chemistry 602 

996         2,855 


Total  in  Parts  1.  and  11 2,100         4,686 
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In  the  hope  of  diminishing  the  confusion  which  had  arisen  in  the 
nomenclature  of  the  proteins,  consideration  of  the  subject  was  under- 
taken by  the  Publication  Committee,  in  conjunction  with  representa- 
tives of  the  Physiological  Society  ;  the  joint  committee  concluded  their 
deliberations  early  in  1907,  and  their  recommendations  appear  in  the 
Proceedings  for  that  year. 

Recognising  the  importance,  from  a  public  standpoint,  of  the 
Presidential  Address  delivered  by  Professor  Meldola,  F.R.S.,  in 
March,  1907,  the  Council  have  felt  it  desirable  that  his  remarks  on 
that  occasion  should  attract  the  attention  of  a  wider  circle  than  is 
reached  by  the  Society's  Transactions  ;  accordingly  5,000  copies  of  the 
address  have  been  circulated  among  the  members  of  various  public 
bodies,  including  both  Houses  of  Parliament,  and  the  Council  hope 
that  this  unusual  step  will  have  the  effect  of  bringing  the  subject  of 
Professor  Meldola's  discourse  into  suitable  prominence. 

During  the  past  year,  the  Society  has  had  to  mourn  the  loss  of 
Sir  William  Perkin,  which  took  place  on  July  14th,  1907,  just  twelve 
months  after  the  International  Celebration  which  marked  the  Fiftieth 
Anniversary  of  the  Foundation  of  the  Coal  Tar  Colour  Industry. 
This  is  not  the  place  in  which  to  deal  with  the  splendid  achievements 
of  the  late  Past  President,  or  the  qualities  which  endeared  him  to  the 
Fellows,  who  will  remember  with  melancholy  satisfaction  that  he 
lived  to  participate  in  the  widely-supported  public  appreciation  of  the 
preceding  year,  and  in  the  subsequent  commemoration  celebrated  in  the 
United  »States.  The  marble  bust  of  Sir  William  Perkin  has  now  been 
placed  in  the  meeting  room,  and  a  large  photograph  of  the  portrait 
painted  by  Mr.  A.  S.  Cope,  A.R.A.,  is  also  the  property  of  the 
Society,  having  been  presented  by  Sir  William  a  few  months  before 
his  death. 

In  view  of  the  losses  incurred  during  recent  years  through  the  death 
of  several  Honorary  and  Foreign  Members,  thei'eby  reducing  the 
number  of  survivors  to  29,  the  Council  recommended  for  election  the 
following  distinguished  chemists :  Professor  A.  E.  J.  Gautior, 
Professor  Albin  Haller,  Professor  J.  W.  Hittorf,  Professor  J.  A. 
Le  Hel,  Professor  H.  L.  Le  Chatelier,  Professor  T.  W.  Richards,  and 
Professor  Otto  Wallach.  This  recommendation  was  duly  ratiiied  by 
tlie  Society  at  the  meeting  on  Tiiursday,  Feltruary  Gth,  1908. 

An  agreeable  feature  of  the  past  year  has  been  the  Jubilee 
Colebration  of  the  Soci<it^  Chimi(iue  de  France,  and  on  that  occasion 
au  addrefls  of  congratulation  was  presented  by  Sir  William  Ramsay, 
K.K.8.,  on  behalf  of  the  Society,  which  was  represented  also  by 
ProfesMor  U.  E.  Armstrong,  F.R.S.,  and  Dr.  Horace  Brown,  F.K.S. ; 
a  commemorative  medal  has  been  received  from  the  French  institution, 
ftud  added  lo  the  Society's  collection.     A  somewhat  similar  event  took 


85 

place  in  September,  when  the  Geological  Society  celebrated  their 
Centenary,  the  President  being  again  delegated  to  offer  the  felicitations 
of  the  Chemical  Society.  A  copy  of  the  recently  compiled  History  of 
the  Geological  Society  has  been  since  presented  to  the  Library. 

Profespor  J.  Bretland  Farmer,  F.R.S.,  accepted  the  invitation  of  the 
Council  to  deliver  a  discourse  before  the  Society,  and  hia  lecture, 
entitled  "Some  Borderline  Problems  in  Botany,"  was  greatly 
appreciated  by  the  Fellows. 

Late  in  1906,  Geheirarat  Professor  Einil  Fischer,  F.R.S.,  an 
Honorary  and  Foreign  Member  since  1892,  was  nominated  Faraday 
Lecturer,  and  gave  his  address,  in  German,  on  October  18th,  1907,  in 
the  theatre  of  the  Royal  Institution,  kindly  lent  by  the  managers  for 
the  occasion  ;  at  the  termination  of  the  lecture,  entitled  "  Synthetical 
Chemistry  in  its  Relation  to  Biology,"  the  Faraday  Medal  was  pre- 
8ented  to  Professor  Fischer  by  the  President. 

'In  common  with  all  corporate  bodies  engaged  in  scientific  pursuits, 
the  Chemical  Society  has  keenly  deplored  the  death  of  Lord  Kelvin, 
who,  although  not  on  the  roll  of  Fellows,  had  been  the  guest  of 
tlie  Society  on  many  occasions.  At  the  request  of  the  Council,  the 
President  transmitted  to  Lady  Kelvin  a  resolution  of  sympathy, 
and  the  Society  was  represented  at  the  funeral  ceremony  in 
Westminster  Abbey. 

Professor  W.  Wislicenus,  of  Tubingen,  having  initiated  a  memorial 
to  the  late  Professor  Lothar  Meyer,  the  Treasurer  was  authorised 
to  contribute  from  the  funds  of  the  Society,  and  the  Council 
venture  to  hope  that  ihe  memorial  may  be  supported  by  individual 
Fellows. 

The  ventilation  of  the  meeting  room  and  council  chamber  has 
occupied  the  attention  of  the  House  Committee,  who  have  recom- 
mended the  installation  of  electric  fans ;  since  their  report  was 
received  and  adopted  by  the  Council,  a  b'ellow,  who  desires  to  remain 
anonymous,  has  most  kindly  undertaken  to  defray  the  cost  of  this 
highly  necessary  improvemeut. 

In  addition  to  an  engraving  of  Dauiell  and  Faraday,  for  which  the 
Society  is  indebted  to  Professor  Meldola,  F.R.S.,_ numerous  articles  of 
historical  interest  and  value  hive  come  into  the  possession  of  the 
Society  in  virtue  of  a  bequest  by  the  late  Professor  Warington. 

The  number  of  books  borrowed  from  the  Library  during  1907  was 
1,317,  as  against  1,126  in  the  previous  year.  The  additions  to  the 
Library  comprise  138  books,  of  which  79  were  presented,  401  volumes 
of  periodicals  (representing  243  journals),  and  40  pamphlets,  as  against 
121  books,  385  volumes  of  periodicals  (representing  229  journals),  and 
32  pamphlets  last  year. 

The  experiment  of  opening  the  Library  during  Thursday  evenings 
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other  than  those  on  which  the  Society  meets  has  been  discontinued,  so 
few  Fellows  having  used  the  Ijibrary  on  those  occasions. 

In  May,  1907,  a  special  leiflet  was  issued  with  the  Journal 
indicating  the  parts  required  to  complete  certain  sets  of  periodicals  in 
the  Library,  in  the  hops  that  Fellows  happening  to  possess  copies  of 
the  desired  numbers  would  present  them  to  the  Society.  In  response 
to  that  circular,  donations  were  received  fi-om  numerous  Fellows,  and 
this  favourable  response  has  encouraged  the  Council  to  hope  that 
further  contributions  of  a  similar  character  may  be  added  to  the 
Library. 

As  was  announced  at  the  last  Annual  Meeting,  the  Society  received 
from  the  Worshipful  Company  of  Goldsmiths  a  munificent  donation  of 
£1,000  for  the  Research  Fund.  This  fund  has  been  still  further 
increased  by  the  handsome  sum  of  £2,704  Ss.  Sd.,  which  was  handed 
over  to  the  Treasurer  in  July  by  the  Perkin  Memorial  Fund  Com- 
mittee. These  two  sums,  as  now  invested,  have  augmented  the  annual 
income  of  the  Research  Fund  by  £126  5«.,  and  will  enable  the 
Research  Fund  Committee  in  the  present  year  to  recommend  the 
Council  to  make  grants  to  the  amount  of  £340  to  £350.  Of  this 
sum,  about  £34  is  more  or  less  especially  to  be  devoted  to  the 
encouragement  of  research  in  inorganic  and  metallurgical  chemistry, 
and  about  £92  for  investigations  relating  to  problems  connected  witJi 
the  coal-tar  and  allied  industries. 

In  spite  of  several  items  of  a  somewhat  exceptiouil  nature,  the 
Treasurer  is  glad  to  be  able  to  report  that  he  has  a  substantial  surplus 
to  carry  forward  as  the  result  of  the  year's  finance.  The  income  of 
the  Society  from  all  sources  for  1007  is  £7,260  4s.  lOd.,  as  against 
£7,121  8«.  lid.  in  1906, and  the  expenditure  is  £6,750  8s.  5d., instead 
of  £6,379  15s.  9d.,  so  that,  whilst  our  expenditure  has  increased  by 
£370  12«.  8fZ.,  our  income  has  only  grown  by  £138  15s.  lid.  This 
still  leaves  a  surplus  of  £509  16s.  5d.  on  the  year's  working. 

The  increase  in  income  may  be  put  down  almost  entirely  to  the 
increase  in  Annual  Subscriptions,  for  the  increase  of  £100  in  the 
Life  Compositions  is  more  than  neutralised  by  the  drop  of  £104  in 
Admission  Fees. 

The  Journal  and  Annual  Reports  h&ve  cost  respectively  £182  19s.  8d. 
and  .£24  8«.  5d.  more  than  last  year,  but  a  saving  of  £23  18s.  has 
been  effected  on  the  Proceedings  and  the  List  of  Fellows.  The  re- 
printing of  certain  numbers  of  the  J'roceedings  which  were  "  out  of 
print  "  has  put  it  within  the  power  of  Follows  to  complete  their  sets 
of  Proceedings,  and  tlio  incrca.se  in  the  sale  has  already  more  than 
ri'imid  the  co.st  of  the  reprints. 

A  cortiiiti  amount  of  redocoration  beyond  the  annual  cleaning,  the 
bulaiicu  of  the  Dinner  account,  and  the  printing  and  distribution  of 
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5,000  copies  of  last  year's  Presidential  Address  are  the  chief  items 
which  have  raised  the  "  administrative  expenses  "  so  much  above  those 
of  last  year. 

In  July  the  Treasurer  was  able  to  purchase  £1,200  North  British 
Railway  3  per  cent.  Debenture  Stock ;  a  glance  at  the  balance  sheet 
will  show  that  the  value  of  the  invested  capital  of  the  Society  was  on 
December  31st,  1907,  £18,362  9«.  dd.,  and  that  of  the  Research  Fund, 
£10,016  Us.  \0d. 

A  vote  of  thanks  to  the  Treasurer,  Secretaries,  Foreign  Secretary, 
and  Council  for  their  services  during  the  past  year  was  proposed  by 
Dr.  Frank  Clowes,  seconded  by  Dr.  W.  E.  Adeney,  and  unanimously 
adopted.     Professor  J.  Emerson  Reynolds  responded. 

The  President  then  delivered  his  address  entitled  "  The  Electron 
as  an  Element." 

Professor  Raphael  Meldola  proposed  a  vote  of  thanks  to  the 
President  for  his  address  and  for  his  services  in  the  Chair  during  the 
past  year,  coupled  with  the  request  that  he  would  allow  the  addre.S8 
to  be  printed  irw  the  Transactions  of  the  Society.  Dr.  Rudolph 
Messel  seconded  the  motion,  which  was  put  to  the  Meeting  and 
carried  with  acclamation. 

The  Report  of  the  Scrutators  was  pi-esented  to  the  President,  who 
declared  the  following  to  have  been  elected  as  Officers  and  Council 
for  the  ensuing  year  : 

President :  Sir  William  Ramsay,  K.C.B.,  F.R.S. 

Vice-Presidents  who  Jiave  filled  the  Office  of  President :  H.  E.  A  rm- 
strong,  Ph.D.,  LL.D.,  F.R.S.  ;  A.  Cruui  Brown,  D.Sc,  LL.D.,  F.R.S.  ; 
Sir  William  Crookes,  D.Sc,  F.R.S.  ;  Sir  James  Dewar,  M.A.,  LL.D., 
F.R.S. ;  A.  a  Vernon  Harcourt,  M.A.,  D.C.L.,  F.R.S. ;  Raphael  Mel- 
dola, F.R.S. ;  H.  Muller,  Ph.D.,  LL.D.,  F.R.S.  ;  W.  Odling,  M  A., 
M.B.,  F.R.S. ;  J.  Emerson  Reynolds,  Sc.D.,  M.D.,  F.R.S.  ;  Sir  Henry 
E.  Roscoe,  LL.D.,  F.R.S.  ;  W.  J.  Russell,  Ph.D.,  F.R.S. ;  T.  E. 
Thorpe,  C.B.,  LL.D,  F.R.S. ;  W.  A.  Tilden,  D.Sc,  F.R.S. 

Vice-Presidents:  J.  Campbell  Brown,  D.Sc,  LL.D.;  J.  J.  Dobbie, 
M.A.,  D.Sc,  F.R.S.;  F.  Stanley  Kipping,  D.Sc,  Ph.D.,  F.R  S.  ; 
Rudolph  Messel,  Ph.D.  ;  Sir  Alexander  Pedler,  CLE.,  F.R.S.  ; 
W.  H.  Perkin,  Ph.D.,  F.R.S. 

Treasurer :  Alexander  Scott,  M.A.,  D.Sc,  F.R.S. 

Secretaries:  M.  0.  Forster,  D.Sc,  Ph.D.,  F.R.S.  ;  A.  W.  Crossley, 
D.Sc,  Ph.D.,  F.R.S, 
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Foreign  Secretary :  Horace  T.  Brown,  LL.D.,  F.R.S. 

Ordinary  Members  of  Council :  Julian  L.  Baker  ;  George  T.  Beilby, 
F.R.S. ;  Alfred  C.  Chapman;  Julius  B.  Cohen,  Pli.D.,  B.Sc. ;  J.  T. 
Hewitt,  M.A.,  D.Sc,  Ph.D. ;  W.  R.  E.  Hodgkinson,  Ph.D. ;  H.  A.  D. 
JoweLt,  D.Sc.  ;  H.  R.  Le  Sueur,  D.Sc.  ;  F.  E.  Matthews,  Ph.D.  ; 
A.  G.  Parkin,  F.R.S.;  W.  J.  Sell,  Sc.D.,  F.R.S.  ;  John  Wade,  D.Sc. 


Thursday,  April  2nd,  1908,  at  8.30  p.m.,  Sir  William  Ramsay, 
Iv.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messr.^.  H.  Bassett,  jun.,  H.  T.  Clarke,  and  C.  Dickin.son  were 
formally  .admitted  Fellows  of  the  Society. 

It  was  announced  that  the  Council  had  appointed  the  following 
Committees  for  1908—1909  : 

Finance  Commitlee:  Messrs.  E.  G.  Hooper,  G.  T.  Moody,  T.  E. 
Thorpe,  W.  A.  Tilden,  and  the  Officers. 

House  Committee  :  Messrs.  W.  R.  Dunstan,  J.  E.  Reynolds,  W.  J. 
Russell,  J.  M.  Thomson,  T.  E.  Thorpe,  W.  A.  Tilden,  and  the 
Officers. 

Library  Committee :  Messrs.  E.  C.  C.  Baly,   B.   H.  Brough,    F.   D. 

Chattaway,  B.  Dyer,  A.  Harden,  C.   A.  Keane,   A.  Lapworth,  E.  J. 

Mills,  J.    M.  Thomson   {Chairman),  J.  A.    Voelcker,    J.  Wade,  the 
Editor,  and  the  Officers. 

Pithlication  Committen :  Messrs.  E.  C.  C.  Baly,  W.  R.  Dnnstan, 
J.  T.  Hewitt,  I{.  Meld. la,  (!.T.  Morgan,  T.  E.  Thorpe,  J.  Wade,  and 
the  Officers. 

/i<!8earch  Fund  Committee  :  Messrs.  G.  T.  Beilby,  P.  F.  Frankhiud, 
A  D.  Hall,  G.  Mat  they,  R.  Meldola,  H.  Messel,  W.  H.  Porkin,  J.  E. 
linviH.Ms.  W.  A.  Tild.ui.  Sir  A.  IVdIor,  and  the  ()mc<>r.>^. 

(Jurliticatcs  wore  read  for  the  lirut  time  in  favour  of  Messrs. : 

Donald  Francis  FJIythor,  I^Sc,  77,  Knights  Road,  Silvertown,  K. 
H«'nry    liroughani     Hutc'liinson,    Ph. I).,     Ashhy    Villa,    Devonshire 

I  loud,  lliirpenilen. 
SUiiley   Allen  Warrington  Okoll,  27,  King's  Road,  KuJiiig,  W. 
John  Day  Spoud,  Mill  Houhd,  Knfiold  Lock,  Middlesex. 
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Certificates  have  beeii  authorised  by  the  Council  for  preseutation  for 
ballot  under  Bye-Law  1  (3)  in  favour  of  Messrs.  : 

Cyril  Arden  Hinds,  724,  Russell  Street,  Bristol,  Tenn.,  U.S  A. 
William    Seelhorst,   Eastern    Smelting  Co.,   Ltd.,  Penaug,   Straits 
Settlements. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*72.  "  Rate  of  hydrolysis  of  chloroacetates,  bromoacetates,  and 
tt-chlorohydrin  by  water  and  by  alkali,  and  the  influence  of 
neutral  salts  on  the  reaction  velocities."  (Preliminary  note.) 
By  George  Senter. 

In  a  former  paper  {Trans.,  11)07,  91,  400),  the  results  of  an  investi- 
gation of  the  rate  of  hydrolytic  decomposition  of  certain  chloroacetates 
by  water  and  by  alkali  were  given,<and  the  effect  of  certain  neutral 
salts  on  the  rate  of  reaction  was  discussed.  The  rate  of  displacement 
of  halogen  by  hydroxyl  under  different  conditions  has  now  been 
investigated  for  bromoacetic  acid  and  sodium  bromoacetate  and  for 
tt-chlorohydrin,  and  the  effect  of  certain  neutral  sodium  salts  on  the 
reaction  velocities  has  been  examined. 

Bromoacetic  Acid. — The  reaction  represented  by  the  equation 
CH,Br-C0.^H-|-H20  =  H0-CH./C0oH-f  HBr  is  unimolecular,  and 
the  value  of  k=\/t\ogCojCt  is  0'0062  at  102*^,  as  compared  with 
^  =  000048  for  chloroacetic  acid  under  equivalent  conditions.  The 
reaction  is  slightly  retarded  by  hydrogen  bromide. 

Sodium  Bromoacetate.  —  The  reaction  CH2BfC02Na-f-H.20  = 
llU*CH^*CO._,H-fNaBr  is  unimolecular  in  dilute  solution;  the  value 
of  ^-l/flogCyCt  at  102°  is  0020.  The  hydrolysis  of  this  salt  by 
alkali,     represented    by     the    equation     CHoBr'CO^Na  -f  NaOH  = 

HO-CHg-CCNa  +  NaBr,  is  bimolecular,  and  at  704^  k  =  l^-^-\, . 

tCo  {Co  —  Ct) 

has  the  value  0-0314  when  referred  to  a  A'/IO  solution. 

IiJ^ect  of  'Temperature. — The  average  velocity  quotients  for    a  rise 

of  temperature  of  10°  between  the  limits  of  temperature  given  are  as 

follows.     Chloroacetic  acid  and  water  (70 — 100"),  2  6  ;  sodium  chloro- 

acetateaud  water  (70 — 100°),  3-2  ;  sodium  chloroacetate  and  hydroxide 

(70—100°),  2-5  ;  bromoacetic  acid  and  water  (70—100''),  24  ;  sodium 

bromoacetate  and  water  (70 — 100°),   2'9;  sodium  bromoacetate  and 

hydroxide  (30 — 70°),  2-75.     The  fact  that  the  temperature  coefficients 

of  the  hydrolysis  of  sodium  chloroacetate  by  water  and  by  alkali  are 

different,  shows  that  the  assumption  often  made,  that  the  OH'  ions 

in  the  latter  case  act  in  a  catalytic   manner,  is  not   justified,  and 
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supports  the  views  on  the  mechanism  of  the  reactions  advanced  in  the 
previous  paper  {loc.  cit). 

a-Chlorohydrin. — The  hydrolysis  of  a-chlorohydrin  by  water  alone  is 
extremely  slow  ;  the  value  of  A;  =  l/t\ogCo/Ct  is  0-00010  at  101°.  Hydro- 
chloric acid  retards  the  reaction  slightly.  In  the  presence  of  alkali, 
the  change  is  extremely  rapid  ;  the  value  of  k  for  the  bimolecular 
reaction  represented  by  the  equation  H0*CH2*CH(0H)"CH<,C1  + 
NaOH  =  HO-CH2-CH(OH)-CH2-OH  +  NaCl  is  0052  at  0°,  referred  to 
a  ^/lO  solution  as  unit. 

Effect  of  Neutral  Salts. — Neutral  sodium  salts  slightly  retard  the 
hydrolysis  of  chloro-  and  bro mo-acetates  by  water,  they  greatly 
accelerate  the  hydrolysis  of  these  compounds  by  alkali,  but  have 
practically  no  effect  on  the  rate  of  reaction  between  a-chlorohydrin 
and  alkali.  The  accelerating  effect  of  molar  concentrations  of  different 
salts  on  0"1  molar  solutions  of  chloro-  or  bromo-acetates  and  alkali  is 
represented  in  the  table,  the  rate  of  the  reaction  in  the  absence  of 
neutral  salts  being  taken  as  unity. 

Sodium  Chloroacetate  and  Hydroxide  at  70 "4°  : 

Neutral  salt    noue    NaNO,,     NaCl    XaClO,,  ^NaaSO^  CHg'COaNa  H*CO,Na 

Ratio  of  velocities     I'O        1-55         155        1-55         1-55  r58  3-3 

Sodium  Bromoacelate  and  Hydroxide  at  70*4°  : 

Neutral  salt  noue  NaNOj  NaBr  NaClOj      HCO.,Na 

Katio  of  velocities    ...         TO  1-53  1-53  1-53  'iS 

The  effect  of  sodium  nitrate  on  the  reaction  between  sodium  chloro- 
acetate and  hydroxide  is  of  the  same  magnitude,  within  the  limits  of 
experimental  error,  at  55°  and  101°. 

The  above  results  confirm  the  views  on  neutral  salt  action  advanced 
in  the  previous  paper,  that  the  effect  in  question  is  mainly  due  to  the 
action  of  the  salt  on  the  reacting  substances,  and  appear  to  be  in  com- 
patible with  the  hypothesis  advocated  from  time  to  time  by  different 
observers,  most  recently  by  Armstrong  and  his  co-workers  {Proc.  Roy. 
Soe.,  1907,  79,  A,  586),  that  neutral  salt  action  is  due  to  combination 
between  salt  and  solvent,  with  consequent  concentration  of  the 
solution. 

Discussion. 

Mr.  Jeppkbh  asked  if  Dr.  Senter  assumed  that  the  pressure  developed 
in  the  sealed  tubes  had  no  influence  whatever  on  the  velocity  of 
hydrolysis.  Pressure  >va8  known  to  have  a  largo  influence  in  the  case 
of  the  hydrolysis  of  carbohydrates,  and  it  seemed  impossible  to  correlate 
the  figure  given  for  the  velocity  unless  the  prosenro  was  known  in  all 
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Dr.  Senter,  in  reply,  pointed  out  that,  according  to  the  experiments 
of  Rbntgen  (Ann.  Physik,  1891,  45,  98;  compare  also  Rothmund, 
Zeitsch.  physikal.  Chem.,  1896,  20, 170),  the  effect  even  of  great  changes 
of  pressure  on  the  rate  of  a  reaction  was  very  slight.  In  the  case 
most  fully  investigated,  a  change  of  pressure  from  1  to  500  atmospheres 
increased  the  rate  of  the  reaction  by  1  per  cent.  As  in  the  present 
experiments  the  highest  pressure  in  the  sealed  tubes  was  2  atmospheres 
and  the  variations  less  than  1  atmosphere,  it  was  obvious  that  the 
effect  in  question  was  quite  negligible. 


*73.  "  The  constituents  of  Cyprus  origanum  oil.     Isolation  of  a  new 
terpene  *  origanene.'  "     By  Samuel  Shrowder  Pickles. 

The  essential  oil  yielded  by  the  principal  origanum  plant  of  Cyprus 
has  been  examined  and  found  to  consist  mainly  of  carvacrol  (84  per 
cent,).  There  are  also  present  (1)  a  hydrocarbon,  CiqHj,,,  apparently 
a  new  terpene,  for  which  the  name  origanene  is  proposed  (2"5  per  cent.) ; 
(2)  cymene,  which,  together  with  associated  terpenes  (b.  p.  170 — ISO**), 
constitutes  8*5  per  cent. ;  (3)  terpene  alcohols  (3"5  per  cent.),  and  (4) 
high  boiling  residue  (1"3  per  cent.),  besides  very  small  quantities  of  a 
second  phenol  which  gives  a  purple  coloration  with  ferric  chloride,  and 
a  volatile  acid,  probably  zaobutyric  acid. 

The  results  of  experiments  on  the  constitution  of  the  hydrocarbon 
"  origanene  "  lead  the  author  to  conclude  that  the  terpene  is  probably 

A^-^-p-mevi«/iadtene,  CMe'^pTT  .r^u  ^C*CHMe.2. 


*74.  "The  displacement  of  halogen  in  /-phenylchloroacetic  acid  by 
hydroxy-  and  methoxy  groups.  A.  contribution  to  the  chemistry 
of  the  Walden  inversion."  By  Alex.  McKenzie  and  George 
William  Clough. 

The  authors  have  resolved  r-phenylchloroacetic  acid  into  its 
optically  active  components  by  means  of  morphine  in  methyl- 
alcoholic  solution. 

The  action  of  water  on  /-phenylchloroacetic  acid,  the  action  of 
water  on  sodium  /-phenylchloroacetate,  the  action  of  aqueous  sodium 
hydroxide  on  sodium  /-phenylchloroacetate,  the  action  of  water  on 
silver  ^phenylchloroacetate,  the  action  of  silver  carbonate  on  ^phenyl- 
chloroacetic  acid,  and  the  action  of  methyl-alcoholic  sodium  methoxide 
on  ^phenylchloroacetic  acid  have  been  examined  with  reference  to  the 
Walden  inversion. 
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Discussion. 

Dr.  Smitj[,  referring  to  the  fact  that  c?-chlorosuccinic  acid  is  converted 
by  sodium  hydroxide  into  ^malic  acid  and  by  silver  oxide  into 
d-malic  acid,  stated  that  Walden  assumes  that  the  inversion,  which 
must  have  occurred  during  one  of  these  changes,  takes  place  in  the 
second  reaction.  In  view  of  Dr.  Senter's  result,  that  sodium  chloro- 
acetate  and  sodium  hydroxide  react  ionically,  the  converse  would 
seem  to  be  more  probable,  for  during  the  reaction  between  sodium 
hydroxide  and  d-chlorosuccinic  acid,  which  by  analogy  is  ionic,  there 
would  be  a  greater  possibility  for  change  of  configuration  to  occur 
than  in  the  reaction  between  c^-chlorosuccinic  acid  and  silver  oxide, 
which  would  be  a  case  of  sioaple  substitution. 

Dr.  McKenzie  stated  that  Walden  regarded  the  change 

(/-COoH-CH,-(JHCl-COaH  — >  l-CO^R'GK./GRiOnyCO.^K 
by  means   of   potassiuaa   hydroxide   as,   in   all    probability,  optically 
normal,  because  the  rotation  of  the  malic  acid  formed  is  of  the  same 
sijrn  as  that  of  the  malic  acid  from   which  (i!-chlorosuccinic  acid   is 
formed  by  the  action  of  phosphorus  pentachloride. 

Fischer  had  pointed  out  (Ber.,  1907,  40,  490)  that  the  view  that 
silver  oxide  acts  abnormally,  whilst  potassium  hydroxide  acts  normally, 
may  appear  somewhat  strange  to  many  chemists. 


75.  "The  condensation  of  epichlorohydrin  with  phenols." 
By  David  Runciman  Boyd  and  Ernest  Robert  Marie. 

The  authors  find  the  statements  of  Cohu  and  Plohu  {Ber.,  1907,  40, 
2597)  with  regard  to  the  products  obtained  by  the  action  of  epichloro- 
hydrin on  alkaline  solutions  of  phenol  and  ;j-cresol  to  be  incorrect.  The 
crystalline  compound  (m.  p.  81 — 82"^)  which  is  obtained  from  phenol 
and  epichlorohydrin,  and  which  is  stated  by  Cohn  and  Plohn  to  bo 

Oil 
phenyl    glycide     ether,    CjjHj'O'CH/CH:""^]^    '\    is    really   glyceryl 

dipheuyl  ether,  C,H5-0-CH,,-UH(0H)-CH,-0-C«H,. 

Phenyl  glycide  other  is  an  oil  boiling  at  133'  under  '2'3  mm. 
pressure. 

Similarly,  the  crystalline  compound  (m.  p.  88^^)  obtained  from 
p-cveaol  and  epichlorohydrin  is  the  glyceryl  di-/;-tolyl  other, 
CjUj-0'ClK'CH{0l1)'(Mi^-0'GjU^,  and  not  the  ;?-tolyl  glycide  ether. 

The  authors  have  prepared  p/ienoxi/dichloropropane,  an  oil  boiling  at 
139  —  I'lO'  under  13  mm.  jiressure. 


98 


76.    "  A  new  general  method  of  preparing  diazonium   bromides." 
By  Freder^sk  Daniel  Chattaway. 

Primary  aromatic  hydrazines  react  quantitatively  with  the 
diazonium  perbromides  producing  diazonium  bromides,  thus : 

„R-N-Br       R-N-H  R-N-Br        ^  R'N-Br        ^„„ 

2  „    J.  „     +  ^r  x'r  TT  =  3  ,^   I    „     =  3       III         +  3HBr. 
Br-N-Br       H-N-H  H-N-Br  N 

As  the  diazonium  perbromides  are  so  easily  obtained  in  the  solid 
state  by  adding  bromine  to  aqueous  solutions  of  diazonium  salts,  and 
as  they  can  be  kept  in  a  dry  atmosphere  for  a  long  time  without 
alteration  and  are  comparatively  safe  to  handle,  this  reaction  affords  a 
very  convenient  method  for  preparing  diazonium  bromides  in  the  solid 
state. 

For  this  purpose,  it  is  only  necessary  to  suspend  the  tinely-powdered 
porbromide  in  alcohol  and,  after  cooling,  to  add  the  calculated  quantity 
of  the  corresponding  hydrazine  also  dissolved  in  alcohol  and  cooled. 
The  solid  diazonium  bromide  is  at  once  formed,  and,  after  adding  an 
equal  bulk  of  other  to  complete  the  deposition,  can  bo  collected  in  a 
pure  state. 

The  reaction  is  a  general  one,  and  takes  place  readily  and  quantita- 
tively with  all  primary  aromatic  hydrazines  and  perbromides  that 
have  been  stuiliod. 


77.  "  The  absorption  spectrum  of  triphenylmethane." 
By  Alfred  Godfrey  Gordon  Leonard. 

In  order  to  ascertain  the  cause  of  the  difference  between  the 
absorption  curve  plotted  by  Hartley,  in  1887,  and  that  plotted  by  Baker, 
in  1907,  the  absorption  .spectinim^of  triphenylmethane  was  thoroughly 
re-examined. 

All  the  specimens  examined  gave  at  first  curves  similar  to  that 
obtained  in  1887,  but,  on  purifying  the  samples  by  repeated  recrystal- 
lisation  from  alcohol,  the  absorption^curve  became  identical  with  that 
found  by  Baker.  This  curve  is  therefore  the  true  abf-orption  curve 
of  triphenylmethane. 

The  difference  is  clearly  shown  to  be  caused  by  the  presence  of  an  im- 
purity in  the  sample  originally  examined,  and  this  impurity  is  always 
present  when  the  triphenylmethane  is  prepared  from  benzene  and 
chloroform  by  Friedel  and  Crafts'  reaction  (see  following  abstract). 
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78.  "  The  nature  of  the  impurity  found  in  preparations  of  triphenyl- 
methane."     By  Walter  J^oel  Hartley. 

The  experiments  of  Mr.  A.  G.  G.  Leonard  have  shown  conclusively 
that  in  the  preparation  of  triphenylmethane  there  are  always  two 
substances  obtained,  even  when  the  materials  are  of  the  greatest 
purity  and  free  from  moisture. 

The  second  substance  must  be  a  hydrocarbon  ;  it  is  yellow,  and 
apparently  it  undergoes  oxidation,  becoming  still  brighter  in  colour. 
From  these  and  other  considerations,  it  appears  to  be  identical  with 
Gomberg's  triphenylmethyl,  and  the  final  product,  with  triphenyl- 
methyl  peroxide. 


79.  "The   constitution   of  co-ordinated   compounds." 
By  Samuel  Henry  Clifford  Briggs. 

An  attempt  has  been  made  to  devise  formula)  for  co-ordinated 
compounds  which  will  fulfil  the  requirements  of  the  experimental 
results  of  Werner  and  his  colleagues,  and  al.so  give  some  idea  of  the 
manner  in  which  the  affinities  of  the  atoms  are  disposed  within  the 
molecule. 

The  existence  of  the  two  compounds  {Pt6NH3)Cl4  and  (PtClQ)K2»  ^^ 
which  the  platinum  atom  is  the  basis  of  a  complex  cation  and  anion 
respectively,  suggests  the  view  that  the  platinum  atom  has  both 
positive  and  negative  atfinities  (compare  Berzelius,  Abegg,  and  others). 
Assuming  that  every  element  has  two  kinds  of  affinity,  (Pt6NH3)CM^, 
may  be  writtfti : 

m    eo 

WW 
-  CI     i   i     .CI 


\l 


l/ 


H3N        Pt        NH3 


r/ 


/! 


\ 


\, 


WW 


€1 


in  which  the  saturation  of  the  positive  affinity  of  the  platinum 
(Hituatcd  at  the  centre  of  an  octahedron)  is  expressed  by  a  straiglit 
line,  and  the  saturation  of  the  negative  affinity  by  a  dotted  lino. 
On  removing  one  molecule  of  ammonia  and  saturating  the  negative 
affinity  of  the  platinum  thus  liberated  by  the  free  positive  affinity  of 
one  of  the  chlorine  atoms,  we  obtain  (1).  Similarly,  (PtCl|,)K,  is 
rtpNMDtad  by  (11). 
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These  bonds  are  intended  to  represent  the  saturation  of  affinities 
only,  and  no  assumptions  are  mtde  with  reference  to  tlie  valencies  of 
the  atoms  in  question. 

The  formulae  were  discussed  from  the  point  of  view  of  the  electrolytic 
dissociation  of  the  compounds,  and  it  is  suggested  that  the  non- 
ionisable  clilorine  atom  in  the  compound  (Pt5NH3Cl)Cl3  is  the  one 
which  has  both  the  negative  and  positive  affinities  saturated  as 
expressed  in  the  formula  given  above. 

In  the  salts  with  a  complex  anion,  these  formulai  suggest  the 
possibility  of  isomerism  due  to  differences  in  the  points  of  attachment 
of  the  positive  atoms.  The  cases  of  isomerism  in  compounds  with  an 
anionic  complex, iwhich  are  referred  to  by  Werner  {N^euere  Anschauungen 
aufdem  Gebiete  der  anorganischen  Chemie),  can  thus  be  satisfactorily 
explained. 


80.  "  A  combined  stopcock  and   capillary  connecting   tube  for  gas 
burettes."     By  Arthur  Edwin  Hill. 

The  familiar  method  of  connecting  a  Hempel  burette  to  the  absorp- 
tion pipette  by  means  of  a  short  piece  of  thick-walled  glass  capillary 
tubing  bent  twice  at  right  angles  and  two  short  pieces  of  thick  rubber 
tube  is  very  unsatisfactory,  as  it  is  liable  to  give  inaccurate  results, 
and  requires  a  great  deal  of  attention. 

Before  commencing  an  absorption,  the  air,  entrapped  in  the  capillary 
tubes  and  rubber  connexions,  should  be  expelled  ;  as  this  operation  is 
rather  troublesome,  it  is  often  not  properly  effected.  Again,  when 
absorption  is  complete  in  the  pipette  and  the  gas  is  returned  to  the 
measuring  burette,  the  absorbent  should  be  allowed  to  flow  back  as  far 
as  the  capillary  tube  at  the  top  of  the  burette,  but,  since  this  adjust- 
ment has  to  be  made  when  the  thread  of  absorbent  is  out  of  sight 
behind  the  rubber  connexion,  some  of  it  often  finds  its  way  into  the 
burette  before  the  pinchcock  can  be  closed. 

The  combined  stopcock  and  capillary  connecting  tube  indicated  in 
section  in  the  figure  is  sealed  to  the  top  of  the  measuring  burette  B. 
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The  three-way  stopcock  C,  in  addition  to  controlling  the  flow  of  gas 
from  the  burette,  also  affords  a  means  of  connecting  the  pipette  with 
the  outside  air  through  the  bottom  outlet  E  when  it  is  attached  to 
the  burette. 

The  burette  is  connected  to  the  pipette  by  a  short  piece  of  thick 
rubber  tube,  which  is  slipped  over  and  well  wired  to  the  end  of  the 
capillary  connecting  tube  and  to  the  capillary  tube  of  the  pipette. 

To  expel  the  air  entrapped  in  the  capillary  tubes  and  rubber  con- 
nexion, a  piece  of  rubber  tube  is  slipped  over  the  bottom  outlet  E  of 
the  stopcock  C,  and  the  stopcock  is  turned  to  make  connexion 
between  the  pipette  and  the  outside  air ;  the  air  is  then  sucked  out 
through  the  tube,  and  the  absorbent  fills  the  vacant  space.  The  stop- 
cock is  closed  by  giving  it  a  half  turn,  so  that  the  handle  is  in  a  plane 
at  right  angles  to  that  of  the  connecting  tube.    In  order  to  connect  the 

burette  with  the  pipette,  the  stopcock  is 
given  another  half  turn  in  the  same 
direction  as  before.  The  barrel  of  the 
stopcock  is  pierced  in  a  way  which 
makes  it  impossible  to  connect  the 
burette  with  the  outside  air  through  the 
bottom  outlet  E,  .a  source  of  accidental 
orror  being  thereby  eliminated. 

When  absorption  is  complete  and  the 
gas  is  returned  to  the  burette,  the  ab- 
sorbent is  allowed  to  flow  back  as  far 
as  the  stopcock  C,  which  is  quickly 
closed  to  prevent  it  from  flowing  any 
further.  The  bulb  D  facilitates  this 
adjustment  by  retarding  the  advance  of 
the  absorbent  before  it  reaches  the  stop- 
cock ;  it  also  prevents  the  drops  of  ab- 
sorbent, which  often  lodge  in  tlie  rubber 
connexion,  from  passing  over  with  the  gas  into  the  burette. 

liofore  the  pipette  is  disconnected  from  the  burette,  the  stopcock 
is  turned  back  to  the  position  which  will  connect  the  pipette  with 
the  outside  air,  and  the  thread  of  absorbent  is  allowed  to  tlow 
back  into  the  pipette.  They  are  then  disconnected,  and  those  parts  of 
the  capillary  connecting  tube  and  stopcock  wliicli  have  boon  in 
contact  with  the  absorbent  can  be  washed  with  water  and  sub- 
Hoquently  dried  in  a  current  of  warm  air  without  in  any  way  affect- 
ing lh(^  contcntH  of  the  burette. 

8ubiM(|uent  abHorptionK  are  effected  by  a  similar  procedure. 
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81.  "The  hydrolysis  of  amygdalin  by  emulsin.     Part  I  " 
By  Samuel  James  Hanson  Auld. 

By  means  of  specially  devised  apparatus,  the  hydrolysis  of  amygdalin 
by  emulsin  has  been  studied  in  detail  by  estimating  the  hydrocyanic 
acid  produced  during  the  i-eaction.  It  has  been  shown  that  Joris.«en 
and  Hairs'  "emulsin"  is  really  a  mixture  of  two  enzymes,  namely, 
true  emulsin  and  a  maltase-like  ferment.  The  effect  of  varying  the 
concentration  of  amygdalin  and  emulsin  has  been  investigated,  as  also 
tlie  action  of  many  inhibitants.  Of  particular  importance  is  the  fact 
elucidated  that  the  activity  of  emulsin  is  intimately  bound  up  with 
basic  a  d  acidic  groups,  as  both  acids  and  alkalis  only  render  tho 
ferment  inactive  and  do  not  destroy  it  except  in  high  concentrations. 
Contrary  to  the  statements  of  Tammann,  the  decomposition  of  amygdalin 
by  emulsin  nearly  approaches  completion,  as  much  as  97  per  cent,  of 
the  available  glucoside  being  decomposed  as  measured  by  the  hydro- 
cyanic acid  formed.  The  end-point  of  the  reaction  has  been  found  to  be 
independent  of  the  temperature,  and  the  the  temperature  coefticients  of 
the  action  have  been  measured  over  a  range  of  45". 


82.  "  Complex  nitrites  containing  potassium  and  lead.     (Preliminary 
note.)"     By  Andrew  Norman  Meldrum. 

'IMie  reaction  between  potassium  nitrite  and  a  lead  ?alt  (which  may 
be  the  acetate,  nitrate,  chloride,  bromide,  or  iodide)  results  in  tho 
production  of  complex  compounds,  which,  in  addition  to  potassium, 
lead,  nitrosyl,  an<l  water,  may  contain  one  or  more  equivalents  of  the 
negative  ion  with  which  the  lead  was  originally  associated.  The 
products  vary  in  colour  from  bright  yellow  to  orange,  and  they 
contain  potassium  and  load,  as  a  rule,  in  the  atomic  ratio  of  3  :  2. 

In  attempting  to  pi-eparo  the  compound  K2Pb(N()2)2(N03).,,H.,0. 
(KO,N03,Pb(),N0,,-HH0,  Hayes,  Quart.  Journ.  Clieni.  Soc,  ISlWl, 
13,  335),  the  author  finds  that  the  product  has  always  the  com- 
position, approximately,  if  not  exactly,  K.>Pb(N02)3N03,H,,0. 

JNletallic  lead  is  more  easily  attacked  by  .solution  of  lead  nitrate  to 
which  potassium  nitrate  has  been  added  than  by  lead  nitrate  solution 
alone. 


83.  "The   composition   and  formula  of  Wells'  potassium  lead 
periodide."     By  Andrew  Norman  Meldrum. 

A  potassium  lead  periodide  has  been  described   by   Wells  {Amer.  J. 
Sri,  LS9:^,  46,  190),  who  as.signed  to  it  the  formula    K3Pb.^l8,4H.p, 
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analogous  to  thit  of  the  perbromide,  K3Pb.2Brg,4H20,  described  in  the 
same  paper.  Actually,  the  analyses  of  six  different  preparations  of 
the  substance  were  in  good  agreement  with  one  another,  and  with  the 
formula  KgPb^Ijg.lOH^O.  In  arriving  at  the  formula  K3Pb2T8,4H20, 
Wells  made  the  assumption  that  the  material  analysed  was  "  con- 
taminated with  about  16'5  per  cent,  of  potassium  iodide,  and  that  an 
excess  of  water  was  present,  possibly  on  account  of  the  hygroscopic 
properties  of  that  salt." 

Potassium  iodide  (150  grams),  lead  iodide  (4  grams),  iodine  (70 
grams),  and  water  (90  c.c.)  were  mix^d,  and  the  mixture  was  slowly 
heated  to  the  boiling  point  and  filtered  to  remove  any  undissolved 
lead  iodide.  After  some  time,  crystals  separated,  which  were  collected, 
drained  on  a  porous  tile,  and  exposed  to  the  air  until  the  odour  of 
iodine  was  very  faint.  The  product  consisted  of  shining  violet 
prisms,  not  unlike  potassium  permanganate,  and  hardly  corresponded 
with  Wells'  "  brilliant  black,  prismatic  ci'ystals." 

The  substance  was  analysed  by  methods  different  from  those  used 
by  Wells.  The  lead  and  potassium  were  determined  together  as  the 
sulphates,  and  the  lead  separately  as  chromate.  Thiosulphate  solution 
was  used  to  determine  (1)  the  total  iodine  (after  addition  of  sulphuric 
acid  and  ferric  alum,  with  subsequent  distillation),  and  (2)  the  "  extra  " 
iodine.  "Water  and  "extra"  iodine  were  determined  together  as  loss  on 
heating  at  100°. 

Found:  mixed  sulphates  =  53-14,  52-97;  Pb  =  21-71,  2167;  total 
iodine  =64-19;  ''extra"  iodine  =  6-76,  6-81;  loss  at  100°=  11-33, 
11  04. 

K^^PbJ^g.lOHgO  requires  mixed  sulphates  =  52-97  ;  Pb  =  21-95; 
total  iodine  =  63-96;  "  extra  "  iodine  =  6-74  ;  loss  at  100''=ll-52  per 
cent. 

Potassium  iodide,  if  present  in  a  mixture  to  the  extent  of  16-5  per 
cent.,  the  assumption  which  Wells  makes,  would  surely  be  visible  to 
the  naked  eye,  but  the  material  which  the  author  analysed,  when  ex- 
amined under  the  microscope,  had  all  the  appearance  of  a  single 
substance,  and  it  was  not  hygroscopic.  The  formula  of  the  periodide 
is  therefore  K(,Pb^  1,^,1 011^,0,  and  it  is  probable  that  Wells,  in  assign- 
ing (similar  forniulsQ  to  the  perbromide  and  the  periodide,  was  led 
aHtruy  by  the  desire  for  uniformity. 


84.  "The  molecalar   complexity  of  amides   in  various   solvents." 
By  Andrew  Norman  Meldrum  and  William  Ernest  Stephen  Turner. 

Tlia   ftulhorn    liavo    doLonuiiiod   the   molocular  complexity    by    the 
boiling  point   method  of  uluvun  amides,  namely,  benzamide,  salicyl- 
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amide,  aoatmilid!,  ban^vniliie,  acatamide,  ntnnochloroacetamide,  di- 
chloroxcetamide,  trichloroacetamide,  trichlorolactamide,  carbamide, 
and  malonamide  in  six  solvents,  so  far  as  the  solubility  of  the  amides 
would  allow  (compare  Proc,  1907,  23,  165).  The  Lumsden- Walker 
apparatus  was  employed,  and  the  boiling  points  were  specially 
corrected  for  the  mere  pressure  effect  of  the  accumulation  of  liquid 
in  the  boiling  tube.  The  following  table  summarises  the  results,  and 
includes  also  the  dielectric  constants  of  the  solvents  : 

Chloro- 
Solvent.  Benzene.  Ether,     form.  Aeetone.  Aleoliol.  Water. 

Nnnilu'i' of  .1111  iden  investigated...         8  5  9  10  11  9 

,,  ,,         which  form 

simple  iuoleoule.s        112  9  9  4 

(loul)tfiil  and  1 

doubtful 
,,  ,,         which  form 

associated  molecules        7  4  7  1  2  4 

doubtful 
Dielectric  constant  of  solvent    ...     2  3  at    4-4  at       5  at        2.5  at        26  at      80  at 

W         18°  22°  20°  20°        17° 

Except  in  the  case  of  water,  these  results  are  in  good  accordance 
with  the  Nernst-Thomson  theory  that  the  smaller  the  dielectric 
constant  of  the  solvent  the  greater  is  the  association  of  the  solute. 
Association  in  ether  tends  to  be  less  than  in  benzene  and  much  the 
same  as  in  chloroform,  just  as  would  be  inferred  from  the  dielectric 
constant.  Ether  has  hitherto  been  regarded  as  a  non-associating 
solvent.  In  investigations  into  the  physical  properties  of  the  amides 
and  allied  compounds,  the  most  suitable  solvent  is  alcohol,  in  which 
association  is  at  a  minimum. 

Benzamide,  salicylamide,  acetanilide,  and  dichloroacetamide,  the 
only  instances  of  the  kind  known  to  the  authors,  have  a  greater 
molecular  complexity  in  water  than  in  alcohol.  This  is  quite  contrary 
to  what  would  be  expected  from  the  Nernst-Thomson  theory. 


85.  "The  optical  activity  of  compounds  having  simple  molecular 
structure."     By  William  Jackson  Pope  and  John  Read. 

The  authors  described  crystalline  salts  formed  by  chlorosiilpho- 
acetic  acid  and  chlorobromomethanesulphonic  acid  with  the  optically 
active  alkaloids,  strychnine  and  quinidine.  The  two  acids  each 
contain  an  asymmetric  carbon  atom  in  the  molecule,  but,  although 
their  strychnine  and  quinidine  salts  crystallise  well,  no  evidence 
was  obtained  that  the  acids  are  resolvable  into  enantiomorphously 
related  components. 
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86.  '•  Acetylketen  :  a  poljrmeride  of  keten."     By  Frances  Chick  and 
Norman  Thomas  Mortimer  Wilsmore. 

It  has  been  shown  {Nature,  1907,  75,  510;  Trans.,  1907,  91, 
1938)  that  keten,  both  in  the  liquid  and  the  gasoous  states,  condenses 
at  the  ordinary  temperature  to  form  a  pungent-smelling,  brown  liquid. 
The  latter  has  now  been  further  studied.  On  distillation,  a  colourless 
liquid  passes  over,  leaving  a  brown,  non-volatile  residue.  This  liquid 
boils  at  1 26 — 127°,  and  solidifies  in  a  freezing  mixture  to  a  white  solid, 
which  melts  at  -  7°  to  -  6°.  It  has  an  extremely  pungent  smell,  sugges- 
tive both  of  acetic  anhydride  and  of  acrolein.  On  standing,  even  in 
absence  of  .air,  it  slowly  turns  brown.  Analysis  gaveC  =  56'9,  H  — 50, 
whilst  the  depression  of  the  freezing  point  of  benzene  and  the  vapour 
density,  determined  by  Guy  Lussac's  method,  agreed  in  giving  a 
molecular  weight  of  nearly  85,  showing  that  the  substance  has  the 
composition  CiH^O.,,  which  requires  C  =  57"l;  H  =  4"8  per  cent. 
M.W.  =  84. 

The  liquid  dissolves  slowly  in  water,  forming  a  strongly  acid  solution, 
which  gives  a  violet  colour  with  ferric  chloride ;  on  boiling  the 
aqueous  solution,  carbon  dioxide  and  acetone  (recognised  by  tho 
iodoform,  benzaldehyde,  and  alkaline  mercuric  chloride  reactions)  are 
formed,  and  the  solution  becomes  neutral.  Hydrogen  chloride  facili- 
tates the  dis.solution  and  decomposition.  On  boiling  the  substance 
with  aqueous  .alkalis,  acetates  are  formed,  hence  the  substance 
combines  with  water  to  form  acetoacetic  acid.  It  reacts  vigorously 
with  aniline,  forming  acetoacetanilide  molting  .at  84°. 

The   new    substance  is  therefore   acetylketen,  having    the    formula 

CHg-co-CHico  or  ch,:c(oh)-ch:co. 

It  reacts  with  two  molecular  propoi'tions  of  phonylhydrazine,  form- 
ing the  colourless  phenylhydrazone-phenylhydrazide,  which  melts  at 
152—153". 


87.  "  Saponification  of  ethyl  formate  by  water  in  presence  of  acids 
as  catalytic  agents."     By  Arthur  Lapworth. 

Home  Htatements  in  a  recent  paper  by  Stieglitz  {Amer.  Chem.  J., 
1908,  39,  402)  have  led  tho  author  to  re-examine  a  suspicion,  which 
ho  had  HOiue  reason  to  entertain  some  .six  years  ago,  but  which  ho  did 
not  then  succeed  in  fully  confirming.  In  recent  experiments  tho 
velocity  of  Kaponifioation  of  olhyl  formate  in  acetone  .solution  has 
been  meaiiurod,  hydrogen  chloride  being  used  as  catalyst,  and  tlio 
water  being  preHont  in  quantity  small  enough  to  be  comparable  with 
that  of  the  eater. 


Set  1.— 
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.■1  =  10  c.c.  ethyl  formate,  2  c.c.  water,  made  up  with  acetom- 

to  50  c.c. 
H=  10  c.c.^ethyl  formate,  5  c.c.  water,  made  up  with  act  tone 

to  50  c.c. 


Titru  of  5  c.c.  : 

i  -  0.  4'.  10'.  27'.  sy.  -ill  58'.       Gh  28'.  2ih  30' 

J=(4-8)  61  7-5  10-45  16-35  36-3(0     41-40  432  c.c. 

/>-{4-8)  6-55  7-4           y-75  15-2  28-50(0   424  570   ,, 


..,-f 


'6*=  10  c.c.  etliyl  formate,  5  c.c.  water,  made  up  with  acetone 

to  50  c.c. 
"■  '>  =  10  c.c.  ethyl  formate,  10  c.c-.  water,  made  u[)  with  acetoue 


I 

to 

50 

c.c. 

Titiu  ol'  5  c.c.  : 

t  =  0. 

r. 

6'. 

29'. 

2I1  0'. 

9h  IS'. 

21  h  I)'. 

r;-(2-5) 

2-7 

3-3 

5-85 

1605 

51-0 

<>2-6  r.c 

/J-:(2-5) 

2-5 

3-0 

5-75 

15-8 

48;' 

A'  =  5  c.c.  ethyl  formate,  5  c.c.  water,  made  up  with  acetoue 
I  to  50  c.c. 

!/''•=  10  c.c.  ethyl   formate,  5  c.c.   water,   made    up    with 
\         acetoue  to  50  c.c. 

Tili'c  ol'  5  c.c.  : 

I  -  0.  2'.  -25'.           54'.  Ih  5'.  Ill  31'.  Oh  20'.  I8I1  50'. 

/;=(4-0)  4-15  6-7  9'65  ITl  14-4  32-8  42*8  c.c. 

/''=(4-0)  4-4  8-45  1510  17-95  -25-45  58-7  651   „ 

The  alkali  used  was  about  iV/lO,  but  was  somewhat  stronger  in  tlto 
case  of  Set  1.  The  numbers  under  i  —  ^  indicate  about  the  amount  of 
each  titre  due  to  hydrochloric  acid  used  as  catalyst  in  each  set. 

'I'he  results  show  clearly  enough  that,  in  the  circumstances  s[)ecified, 
the  velocity  of  saponification  is  nearly  independent  of  tlie  concentra- 
tion of  the  water  present  during  a  considerable  part  of  the  change,  but 
that,  when  the  mixture  approaches  equilibrium  conditions,  divergence 
is  noticed  for  the  first  time. 

Stieglitz  has  shown  {loc.  cil.,  p.  117)  that  his  own  theory  leads  to 
the  expres.sion 

---  =  A  X  a;  X  6  i.,tei  ^  ^  n^l^  ii  ^  (^ou\ 

or 

=  proportional  to  6'^,,„  x  C'„  x  C«„t., , 

and  is  therefore  incorrect. 

This  chemist  is  also  incorrect  in  asserting  that  the  author's  own  theory 
(Mellor,  Chemical  Studies  and  Dynamics,  p.  289)  fails  to  account  for 
the  catalysis  of  esters  by  hydrogen  ions  ;  it  remains  the  only  theory 
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in  accordance  with  the  facts,  in  spite  of  Stieglitz's  remarks  on  the 
velocity  of  "salt  formation "  (Zoc.  ci<.,  p.  425).  It  accounts  for  the 
dependence  of  the  equilibrium  condition  on  the  concentration  of  the 
water,  and  the  independence  of  the  initial  velocity  of  hydrolysis  on 
that  factor. 

The  author  intends  to  continue  with  his  colleague,  the  above  work, 
and  to  study  the  influence  of  the  concentration  of  alcohol  and  carboxylic 
acid  on  the  velocity  of  esterification,  as  well  as  a  number  of  analogous 
cases  in  which  the  influence  of  the  substance  generally  used  as  solvent, 
is  not  fully  understood. 


88.  "The  triazo-group.  Part  III.  Bistriazo-derivatives  of  ethane 
and  of  acetic  ester."  By  Martin  Onslow  Forster,  Hans 
Eduard  Fierz,  and  Walter  Philip  Joshua. 

1  :2-Bistriazoethane,  N3*CH2*OH2*N3,  prepared  from  ethylene 
dichloride  and  sodium  azide,  is  a  colourless,  refractive  liquid  which 
boils  at  53°  under,  9  mm.  pressure,  and  has  sp.  gr.  1'178  compared 
with  water  at  19° ;  the  odour  resembles  that  of  chloroform,  and  the 
vapour  is  explosive.  Stannous  chloride  liberates  two-thirds  of  the 
nitrogen,  giving  ethylenediamine ;  alcoholic  alkali  does  not  set  free 
nitrogen,  but  slowly  eliminates  hydrazoic  acid. 

The  compound,  Cj^Hj^N^,  which  probably  has  the  constitution 

c,,H5-nh-n:n-ch2-ch2-n:n-nh-C6H5, 

arises  by  the  action  of  magnesium  phenyl  bromide  on  1  : 2-bistriazo- 
ethane,  and  crystallises  from  petroleum  in  lustrous,  square  plates  with 
brown  tinge  ;  it  melts  at  128",  evolving  gas  with  vigour.  Dilute 
mineral  acids  liberate  two-thirds  of  the  nitrogen,  producing  aniline. 

Bistriazoacelic  ester,  CH(Ng)2*C02'C.>H-,  produced  from  dichloro- 
acetic  ester  and  sodium  azide,  is  a  colourless  liquid  which  boils  at 
70 — 72"  under  2  ram.  pressure,  and  has  sp.  gr.  1*222  compared  with 
water  at  18";  the  odour  is  scarcely  perceptible.  The  ester  is  highly 
explosive,  and  liberates  nitrogen  explosively  when  treated  with 
sulphuric  acid.  Hydrazoic  acid  is  eliminated  by  alcoholic  ammonia, 
couhoquently  bistriuzoacotamide  could  not  bo  obtained. 
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ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

American  Journal  of  Science  and  Arts.  2nd  Series,  Nop.  58—60, 
77,  78,  94, 146—150.  3rd  Series,  Nos.  2—6.  New  Haven  1855—1871. 
(Reference.)  From  the  Editor. 

Society  of  Chemical  Industry.  Decennial  Index  of  the  Journal 
of  the  Society  of  Chemical  Industry.  Vols.  XV  to  XXIV,  1896—1905. 
Part  I,  Index  of  Authors'  Names.  Compiled  by  /'.  W.  Renaut.  pp. 
442.     London  1907.     {Reference.)  From  the  Council. 

Victoria.  Department  of  Agriculture.  Repoit  .  .  .  for  the  years 
1905—07.     pp.  ix  +  206.     ill.     Melbourne  1907.     (/i:ec<i.  21/3/08.) 

From  the  Department. 
II.    By  Purchase. 

Kayser,  //.  Handbuch  der  Spectroscopie.  Vol.  4.  pp.  1248. 
Leipzig  1908.     {Reed.  13/3/08.) 

Zeitschrift  fUr  Chemie  und  Industrie  der  Kolloide.  Edited  by 
IFoZ/J/an^  Ostwald.     Year  2,  etc.     Dresden   1907 +  .     {Reference.) 

III.  Pamphlets, 

Barrett,  W.  II.  Wollaston  :  his  life  and  work.  (From  the  J. 
Oxford  Univ&rsity  Junior  Scientific  Club,  1907.) 

Bihar  Planters'  Association.  Report  of  the  Indigo  Research 
Station,  Sirsiah  {under  subsidy  from  the  Government  of  Bengal)  for  the 
year  1907— 08.     By  6'yn7  Bergtheil.     pp.26.     Calcutta  1908. 

Dunlop,  Hurry.  The  testing  of  sperm  oil  and  spermaceti.  (From 
the  J.  Soc.  Chf.m.  Ind.,  27,  1908.) 

Friend,  J.  Newton.  Ueber  die  CuproVerbindungen  des  Kohleu- 
oxyds  und  die  Ferro-Verbindungen  des  Stickoxyds.-  pp.80.  Wiirzburg 
1908. 

Lauder,  Alexander.  The  variation  in  the  composition  of  milk. 
Second  annual  report  on  the  work  at  Rosslynlee,  1906 — 07.  pp.  34. 
Edinburgh  1907. 

New  Zealand.  Department  of  Agriculture.  Chemistry  division. 
Report,  1907.     pp.  34.     ill.     Wellington  1907. 

Bulletin  No.  2.     Wire-basket  method  of  testing-soils.     By 

B.  C.  Aston,     pp.  11.     ill.     Wellington  1907. 

Simon,  llieodor.  Ueber  die  Reduktion  aromatischer  Nitroverbind- 
ungen  in  saurer  Lijsung.     pp.  76.     Strassburg  1907. 
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At  tbe  next  Ordinary  Meeting,  on  Thursday,  May  7th,  1908,  at 
8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated  : 

"  Interaction  of  diazonium  salts  with  mono-  and  di-hydric  phenols 
and  with  naphthols."     By  K.  J.  P.  Orton  and  K.  \V.  Everatt. 

"  Condensation  of  benzoin  with  methyl  alcohol."  By  J.  U.  Irvine 
and  D.  McNicoll. 

"  Mutual  solubility  of  tt-methylpiperidineand  water,"  ByO.  Flaschuer 
and  B.  MacEwen. 


CRRTIFrfiATES   OF   CANDIDATES    FOR    ELECTION 
AT   THE    NEXT    BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General  Knowledge" 
are  printed  in  italicfi. 

The  following  Cundidiites  huve  been  proposed  for  election.     A  l):illot 
will  be  held  on  Thursday,  May  7th,  1908. 

Allmand,  Arthur  John, 

Central  Laboratories,  Widnes. 
Chemist.     Honours  Graduate  in   Chemistry  of  the    University  of 
Liverpool ;    at    present    Research    Chemist    in    the    United    Alkali 
Company,  and  Lecturer  in  Chemistry  at  Widnes  Technical  Schools. 
F.  G.  Donnan.  E.  C.  Weissmiiller. 

H.  Bas.sett,  jun,  H.  A.  Auden. 

Arthur  Carey. 

Baker,  William  Henry  Benson, 

Frognal  Dene,  Hampstead,  N.  W. 
Student,     Lincoln's     Inn.        B.  A.    Oxford;        Hniionr=;      \\\     Final 
Chemi.stry  School,  1906. 

J.  E.  Marsii.  W.  W.  Fisher. 

T.  V.  Barker.  A.  Angel. 

A.  F.  Walden. 

Bowen,  Joeiah  Leonard, 

8,  West  Field,  Lightcliffe,  near  Halifax. 
Analytical  Chemist.  Studied  Metallurgy  and  Analysis  of  Steel 
under  tuition,  and  in  the  Laboratory,  of  F.  J.  Merrils,  F.C.S.,  Sheffield. 
Studied  Analytical  Chemistry  for  five  years  under  the  tuition,  and  in 
the  Laboratory,  of  F.  W.  Richardson,  F.I.C.,  County  Analyst  to 
W.R.C.C,  Yorkshire.     Since  April   1st,   1907,   Research    Chemist   to 
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Messrs.  Eichardson  and  Jaff6,  Analytical  Chemists,  Bradford.  Re- 
searches upon  "  The  Estimation  of  Adulterants  in  Turpentine."  Co- 
author with  F.  W.  Richardson,  F.I.C,  of  a  Paper  "  Determination  of 
Mineral  Acids  in  Vinegar"  (/.  Soc.  Chem.  Ind.,  XXV.,  17,  15/9/06). 

A.  JafFe.  Walter  M.  Gardner. 

Fredk.  J.  Merrils.  B.  North. 

F.  W.  Richardson.  Walteo-  Leach. 

Coverdale,  Arthur  Edward, 

68,  Broad  Street,  Worcester. 
Pharmaceutical    Chemist.      Studied    Chemistry    under    Dr.    John 
Muter,  F.T.C.,  F.C.S. ;  passed  the  minor  and  major  examinations  of 
the  Pharmaceutical  Society  of  Great  Britain  ;  conducts  Analyses,  and 
desires  to  keep  in  touch  with  the  progress  of  chemistry  and  research. 
John  Muter.  W.  L.  Howie. 

A.  H.  M.  Muter.  Thomas  Tyrer. 

F.  H.  Alcock.  David  Hoioard. 

Peter  MacEwan. 

Findley,  Albert  Edward, 

1,  Welford  Road,  Handsworth,  Birmingham. 
Demonstrator  in  Chemistry  at  Bradford  Technical  College,    B.Sc. 
(Birmingham),  Chemistry  (principalsubject)  and  Physics. 
Percy  F.  Frankland.  Thos.  J.  Murray. 

Hamilton  McCombie.  C.  K.  Tinkler. 

Alex.  Findlay.  Walter  M.  Gardner. 

Barker  North. 
Qilling,  Charles, 

30,  Carnarvon  Road,  Barnet. 
Chemist.     Pharmaceutical  Chemist.     Redwood  Research  Scholar  of 
Pharmaceutical  Society. 

Arthur  W.  Crossloy.  J.  Stuart  Hills. 

Chas.  Home  Warner.  M.  Carteigho. 

]ralter  Hills. 
Green,  Leonard  Clifford, 

Wieiiholt  Street,  Torwood,  Brisbane,  Queensland. 
liOcturer  in  Chemistry  at  the  Brisbane  Technical  College.  Sydney 
I ' II i vers! ty  Senior  Examination  in  Chemistry.  Locturor  in  Chemistry 
and  Metallurgy,  Brisbane  Technical  College.  Analytical  Chemist 
(profoHsionally).  Final  3rd  Year  Metallurgy  B.K.  degree,  Sydney 
UniverHity,  1901. 

J.  C.  Briinnich,  F.I.C.  P.  W.  Jones,  A.I.C. 

J.  Brownlie  Henderson,  F.I.C.         Hardolph  Wivstoneys. 
A.  li.  Chater. 
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Hall,  William, 

Inglewhite,  Manchester  Road,  Bolton. 
Science    Master.        B.Sc.    (Victoria    University    of    Manchester)  ; 
Chemistry  was  one  of    final   subjects.     Have  taught   the  subject  in 
Secondary  Schools  since  1897. 

W.  H.  Perkin.  Alfred  Holt,  jun. 

J.  F.  Thorpe.  G.  H.  Bailey. 

Norman  Smith. 

Holden,  George  Edward, 

23,  Durnford  St.,  Middleton,  Manchester. 
Works   Chemist.     Honours   in    Chemistry ;   Lecturer   on    Dyeing, 
Middleton.     Diploma  of  the  Municipal  School  of  Technology.      1st  class 
Hons.,  full  Technological  certificates,  for  Dyeing,  Bleaching,  Printing, 
Oils  and  Fats,  1st  Coal  Tar,  &c. 

W.  J.  Pope.  L.  G.  Radcliffe. 

Jas.  Grant.  John  Allan. 

Stanley  J.  Peachey.  F.  S.  Sinnatt. 

Hornby,  Percy  Holme, 

111,  Nine  Elms  Lane,  S.W. 
Chemist  to  the  Brentford  Gas  Co.  Studied  Chemistry  under 
Mr.  J.  Hornby,  F.I.C.  Held  the  position  of  chemist  to  the  Ilford 
Gas  Co.  for  3|  years.  At  present  occupy  the  position  of  chemist  to 
the  Brentford  Gas  Co.  Have  devoted  considerable  time  to  original 
research, ]^more  particularly  cyanides. 

S.'^G,  Rawson.  W.  J.  Atkinson  Butterfield. 

J.  Wilson.  Charles  A.  Keane. 

Bertram  Blount. 

Kohn,  Hugo  Stefan,  Ph.D., 

3A,  Ilythe  Road,  Willesden  Junction. 
Works  Manager.  I  studied  Chemistry  at  the  Universities  of 
Munich  and  Berlin;  at  the  latter  I  took  my  degree  in  1902  by  the 
investigation,  "  Beitrag  zum  Abbau  von  Zuckern  ;  Darstellung  der 
Z-Threose  und  der  Methyltetrose,"  as  published  in  the  Berichtfd.dlach. 
chem.  Cesellsch. 

R.  Lessing.  E.  P.  Andreae. 

Otto  Oberlander.  H.  W.  Sindall. 

A.  Hann. 

Lynch,  Gerald  Roche, 

160,  Holland  Park  Avenue,  W. 
Advanced    student     at     the    Central    Technical    College,    South. 
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Kensington.  Joint  author  with  N.  H.  Alcock  of  "  The  Relation 
between  the  Physical  and  Chemical  Properties  of  the  Nerves.  Part  I," 
from  Joiii'nal  of  Physiology. 

Henry  E.  Armstrong.  George  Senter. 

William  A.  Davis.  W.  Robertson. 

Gerald  T.  Moody.  Robert  J.  Caldwell. 

Mansfield,  Herbert, 

70,  Stapleton  Hall  Rd.,  Stroud  Green,  N. 
Analytical  Chemist.  Bachelor  of  Science  of  the  London  University, 
with  Honours  in  Chemistry.  Associate  of  the  Institute  of  Chemistry. 
Assistant  to  Dr.  Frank  L.  Teed.  Deputy  Gas  Examiner  to  the  London 
County  Council.  At  present  engaged  on  research  at  the  East  Tiondon 
College. 

Frank  L.  Teed.  Clarence  Smith. 

J.  T.  Hewitt.  J.  J.  Fox. 

Horace  Finnemore. 

Maywald,  Frederick  J., 

1028,  72nd  Street,  Brooklyn,  N.Y.,    U.S.A. 
Consulting'and  Research  Chemist.     I  have   been  associated    with 
the  late  Dr.  Peter  T.  Austen  in  the  above  lines  of  work  for  14  years, 
and  have  worked  out  various  pi'ocesses  which  have  since  been  patented. 
T.  Lynton  Briggs.  J.  Livingston  R.  Morgan. 

Marston  T.  Bogert.  C.  F.  Chandler. 

William  S.  Myers. 

Meade,  Alwyne  Harcourt, 

Cedar  House,  St.  Neots,  Huntingdonshire. 
Gas  Engineer.  Studied  chemistry  for  4  years  at  Oundlo  College, 
North.ants.  O.vford  and  Cambridge  Certificate  (Ih'st  class  pass  in 
chemistry).  City  and  Guilds  of  London  In.stitute — first  class  honours 
pass  in  Gas  Engineering.  Assistant  to  Commercial  Gas  Company 
TiOndon. 

Thos.  R.  Duggan.  F.  Najner  Sutton. 

H.  F.  Hills.  W.  J,  Atkinson  livtlerjiehl 

Harold  G.  Colman.  Vivian  li.  Lewf.s. 

II    O.  Halo.  Sainvd  Riihal . 

If.  fjfirfMer    drtivUle.  Ke.nnfith  M.  Chance.. 

lAtiWxrxg,  Samuel  Ernest, 

The  Cliff,  Higher  Broughton,  Manchoster. 
Analytical  chomiMt,     Fellow  of  the  ItMtitutc  of  Clieiuistry.    Student 
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at  Owens  College,  Manchester,  1894-7.  Five  years  with  the  late 
Mr.  A.  H,  Allen,  and  for  the  past  tive  years  in  partnership  with 
Mr.  J .  Carter  Bell,  County  and  Public  Analyst.  Public  Analyst  for  the 
County  Borough  of  Wigan.  Deputy  Agricultural  Analyst  for  the 
County  of  Chester,  <kc. 

J.  Carter  Bell.  A  If.  C.  Chapman. 

Otto  Hehner.  Arthur  E.  Kkins. 

Edward  Bevau.  C  E.  Scott-Suiith. 

Neech,  Herbert  Richard, 

20,  Colegrave  Street,  ijincoln. 
Analytical  Chemist  and  Chemicil  Engineer.  Studied  Chemistry 
(inorganic  and  organic)  for  five  years  at  the  Lincoln  School  of  Science. 
Hold  South  Kensington  First  Class  Advanced  Certificates  for 
Chemistry  (Theoretical  and  Practical)  and  other  Sciences,  also  City 
and  Guilds  Certificate  for  Electrical  Engineering.  Have  acted  as 
Assistant  Chemist  to  Messrs.  Morris  Brothers,  Doncaster,  for  nine 
years.  Occupied  position  of  Chemist  to  Productos  Quimicos  de 
Huelva,  S.A.,  for  eighteen  months.  At  present  Consulting  Chemist 
in  Lincoln.  Am  interested  in  all  branches  of  Chemistry,  and  am 
desirous  of  obtaining  the  Society's  Journals  and  publications. 

John  Shields.  J.  Hope  Belcher. 

Clarence  H,  Creasey.  Wm.  T.  Gent. 

Walter  Birkett. 

Phillips,  Thomas  Richards, 

Stanhope  House,  Abergavenny. 
Inspector  of  Inland  Kevenue.     First  class  Organic  and  Inorganic 
Chemistry,  Royal  College  of  Science,  South  Kensington.     Three  years 
Assistant  in    the   Government   Laboratory,   London.     Interested   in 
Chemical  Science. 

E.  Grant  Hooper.  E.  Jones. 

C.  Proctor.  J.  Woodward. 

J.  H.  Robbins.  Geo.  Stubbs. 

J,  J.  Fox. 

Richards,  Francis  Edward, 

County  Secondary  School,  Redruth. 
Science  Master  at  the  County  School,  Redruth.  Joint  Author,  with 
Dr.  G.  T.  Morgan,  of  a  paper  on  '*  Azo-colouring  matters  derived  from 
a6'-Tetrahydro-a-naphthylamiue "  (Joura.  Soc.  Chein.  Ind.,  June  30, 
1905).  Chemistry  teacher  as  above.  A.R.C.S.  (London)  in  Chemistry 
and  B.Sc.  (Loud.)  Hons.  in  Chemistry. 

William  A.  Tilden.  James  C.  Philip. 

M.  O.  Forster.  Chapman  Jones. 

G.  T.  Morgan. 
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Watkins,  Edwin  John, 

10,  Montpelier  Koad,  Queens  Road,  Peckham,  S.E, 
Analyst  and  Technical  Chemist ;  engaged  in  the  manufacture  of 
Cereal  and  Malted  Food  Products;  at  present  with  Mellin's  Food 
Ltd.,  Peckham,  London,  S.E.  Student — Chemistry,  Physics — during 
live  years  at  St.  Thomas  Charterhouse  Science  Schools ;  also  three 
years  at  Borough  Polytechnic  Laboratories.  Bacteriology,  two  sessions. 
King's  College.  Assistant  and  Demonstrator  to  J.  J.  Pilley,  Ph.D. 
Member  of  Society  of  Chemical  Industry.  Author  of  "  Investigations 
Touching  the  Cause  of  Rope  Disease  in  Flour  and  Bread  "  (Journ.  Soc. 
Chem.  Ind.,  1906,  8,  350 — 357).  Author  of  articles  on  Chemistry 
in  Modern  Baker,  Confectioner,  dec,  London,  1907.  Also  many 
articles  on  chemistry  in  bakery  trade  journals. 

John  J.  Pilley.  John  B.  Coppock. 

F.  Mollwo  Perkin.  Alfred  Gordon  Salamon. 

D.  S.  Kemp.  Julian  L.  Baker. 

Wheatley,  William, 

21,  Bairstow  Street,  Preston. 
Science  Master,  Preston  Grammar  School.    B.A.,  2nd  Class  Honours, 
Chemistry,  Oxford,  1907. 

\V.  W.  Fisher.  Allan  F.  Walden. 

J.  E.  Marsh.  .  A.  Angel. 

John  Watts.  N.  V.  Sidgwick. 


The   following   Certiticates  have  been  authorised  by   the   Council 
under  Bye-Law  I  (3) : 

Dutt,  Bidhu  Bhushan, 
Calcutta. 
Lecturer  in   Chemistry,    Presidency    College,  Calcutta.      M.A.   iu 
Chemistry  of   Calcutta   University.     Author   of   a    Paper   on    "  Re- 
actions at  Low  Temperatures,"   published  in  the  Proceedings  of  the 
Asiatic  Society  of  Bengal.     Assistant  in  the  Chemical  Department  at 
Presidency  College,  Calcutta,  during  the  last  thtoe  years. 
J.  A.  Cunningham.  P.  C.  Ray. 

E.  R.  Watson. 

Qamguli,  Atul  Chandra, 

Cuttuck,  Orissa,  India. 
Professor   of   Chemistry,    Ravunshaw    College,  Cuttack.      B.A.   of 
Calcutta  University,  with  Honours  in  Chemistry  and  Physics.     Joint 
author  (with  Prof.   P.  C.  Ray,  D.So. )  of  several  papers  published  in 
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the  Transactions  of  the  Chemical  Society.     For  many  years  A-ssistaui 
in  the  Chemical  Department,  Presidency  College,  Calcutta. 
J.  A.  Cunningham.  P.  C.  Ray. 

E.  li.  Walson. 
Hinds,  Cyril  Ardon, 

724,  Ftussell  Street,  Bristol,  Tenn.,  U.S.A. 
Chief  Chemist,  Bristol  Barium  and  Zinc  Works,  John  T.  Williams 
and  Son,  props.  Student  in  Science  Department  at  Harrison  College, 
Barbados,  for  5|  years,  during;  which  time  chemistry,  theoretical  and 
practical,  was  one  of  the  subjects  studied;  junior  assistant  for  10 
months  at  Govt.  Laby.,  Barbados.  At  present  as  above  vide  occupation. 
J.  P.  d' Albuquerque.  John  R.  Bovell. 

E.  Gillman. 
Horrobin,  Arthur, 

Ajmei",  Rajputana,  India. 
Analytical  Chemist.  Five  years  as  Assistant  in  Laboratory  of  the 
**  Lancashire  and  Yorkshire  Railway  Company  "  ;  two  years  iu  charge 
of  Electrochemical  department  of  "The  Chloride  Electrical  Storage 
Company's  "  works,  Lancashire  ;  four  and  a-half  years  Chief  Assistant 
Chemist  "East  Indian  Railway  Company,"  and  now  Chemist  to 
"Bombay,  Baroda,  and  Central  India  Railway  Company";  I  am 
desirous  of  obtaining  Journal  and  keeping  in  touch  with  the  advance- 
ment of  chemical  science. 

Chas.  J.  P.  Fuller. 
Neogi,  PanchanaQ, 

Rajshahi,  Eastern  Bengal  and  Assam. 
Professor  of  Chemistry,  Rajshahi  College.  M.A.  in  Chemistry, 
Calcutta  University,  and  Premchand  Roychand  Research  Scholar, 
1906.  Author  of  Papers  published  in  the  Transactions  of  the 
Chemical  Society  and  the  Proceedings  of  the  Asiatic  Society  of 
Bengal. 

J.  A.  Cunningham.  P.  C.  Ray. 

E.  R.  Watson. 
Seelhoret,  William, 

Chemist  to  the  Eastern  Smelting  Co.,  Ltd.,  Ponang,  Straits 
Settlements.  Previously  for  eight  years  senior  Laboratory  Assistant 
in  the  Government  Laboratory,  Singapore,  S.S.,  under  Mr.  Percival  J, 
Burgess,  M.A.,  F.C.S.,  and  Dr.  Frankland  Dent,  M.Sc,  Ph.D.,  F.I.C., 
J.P.,  and  Mr.  John  R.  Brooke,  F.I.C.,  F.C.S.,  J.P.  Reasons  the 
applicant  desires  to  become  a  Fellow  :  To  keep  abreast  of  current 
chemical  literature,  of  which  there  is  little  in  the  Colony. 

John  R.  Brooke. 

UlCHAKD  CXAY  AND  SONS,    LIMITKD,    BKEAO  ST,    UlLi.,    K.C.,   AND  UUNOA^',   SUKFULK. 
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Thursday,  May  7th,  1908,  at  8.30  p.m..  Professor  E.  Divers,  F.R.S., 
in  the  Chair. 

Mr.  K.  S.  Caldwell  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Charles  Duncan  Cooper,  776,  Oxford  Koad,  Reading. 

John  Robert  Cowbiirn,  Belmont  Villa,  Birkbeck  Grove,  Acton,  W. 

Kaufman    George    Falk,    B.Sc,    Ph.D.,     1070,   Madison    Avenue, 

New  York  City. 
Norman  Holland,  4907,  Shorbrooke  Street  W,,  Montreal. 
James  Kirkman  King,  B.A.,  55,  Brewery  Road,  Plumstead. 
Lionel  Goi'don  Larmuth,  Grove  House,  Cheadle  Hulme,  Manchester. 
Henry  Robert  Lyell,  Redcott,  Dacres  Road,  Sydenham,  S.E. 
Haradhan  Ray,  M.A.,  4,  Jhamapooker  Lane,  Calcutta. 
William  Readwin,  6,  Kirkfield  Terrace,  Morley,  near  Leed.s. 
Alexander  Mackintosh  Stewart,  Penang,  Straits  Settlements. 
Herbert  Horace  Ward,  University  College  of  Wales,  Aberystwyth. 
Charles  Harold  Wright,   B.A.,   Government   Laboratory,  Port  of 

Spain,  Trinidad. 
Charles  Robert  Young,  B.Sc,  11,  Low  Pavement,  Nottingham. 
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A  Ballot  for  the  election  of  Fellows  was   held,  and   the  following 
were  subsequently  declared  duly  elected  : 


Arthur  John  Allmaud,  M.Sc. 

William  Henry  Benson  Baker,  B.A. 

Josiah  Leonard  Bowen. 

Arthur  Edward  Coverdale. 

Bidhu  BhushanDutt,  M.A. 

Albert  Edward  Findley,  B.Sc. 

Atul  Chandra  Ganguli,  B.A. 

Charles  Gilling. 

Leonard  Clifford  Green,  B.E. 

William  Hall,  B.Sc. 

Cyril  Arden  Hinds. 

George  Edward  Holden. 

Percy  Hulme  Hornby. 

Aithur  Horrobin. 


Hugo  Stefan  Kohn,  Ph.D. 
Gerald  Roche  Lynch. 
Herbert  Mansfield,  B.Sc. 
Frederick  J.  Maywald. 
Ahvyne  Harconrt  Meade. 
Samuel  Ernest  Melling. 
Herbert  Richard  Neech. 
Panchunan  Neogi,  M.A. 
Thomas  Richards  Phillips. 
Francis  Edward  Richards,  B.Sc. 
William  Seelhorst. 
Edwin  John  Watkius. 
William  Wheatley,  B.A. 


Of  the  following  papers,  those  marked  *  were  read  : — 

*89.  "The  refraction   and   dispersion   of  triazo- compounds." 
By  James  Charles  Philip. 

The  molecular  refraction  and  dispersion  of  a  number  of  compounds 
containing  the  triazo-group  have  been  determined.  A  study  of  these 
constants  shows  that  the  contribution  which  the  Ng-group  normally 
makes  to  the  molecular  refraction  is  8'91  units,  almost  the  same  value 
as  the  atomic  refraction  of  bromine.  The  contribution  which  the 
N3-group  normally  makes  to  the  molecular  dispersion  is  0*36 — 0"37, 
whilst  the  atomic  dispersion  of  bromine  is  0*35.  In  certain  com- 
pounds, namely,  ethyl  triazoformate,  phenylazoimide,  and  a-naphthyl- 
azoimide,  the  refractive  and  dispersive  powers  of  the  N^-group  are 
considerably  above  the  normal  values.  Such  "  optical  exaltation  " 
(Briihl,  Ber.,  1907,  40,  878)  is  generally  associated  with  the  existence 
in  the  molecule  of  contiguous  unsaturated  groups,  and  it  will  be  seen 
that  in  each  of  the  three  triazo-compounds  mentioned  the  Ng-gi-oup  is 
in  conjugation  with  an  unsaturated  group.  The  bearing  of  these 
results  on  the  formulation  of  the  N^j-group  was  discussed. 


*90.  "  The  dissociation  constants  of  triazoacetic  and  u  triazopropionio 
acids."     By  James  Charles  Philip. 

liic  conductivity  of  solutionw  of  tlieso  acids  has  been  determined  in 
the  UHiiiil  way.  The  vuluos  obtained  for  the  expression  k==a^/{l  ~  a)v 
dimiiUHh  to  houio  extent  slh  the  dilution  increases,  but  are  suiliciently 
couHtaut  to  indicate  the   strengths  of  the  two  acids.     The  value  of  k 
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for  triazoacetic  acid  is  0  00090 — 0-00100,  whilst  that  for  a-triazopro- 
pionic  acid  is  slightly  less,  about  000086.  These  values  show  that  the 
introduction  of  the  Ng-group  into  the  molecule  of  acetic  or  propionic 
acid  increases  the  strength  of  the  acid  nearly  as  much  as  the  intro- 
duction of  a  bromine  atom.  It  is  noteworthy,  also,  that  the  conduc- 
tivity of  the  triazoacetate  ion  is  the  same  as  that  of  the  monobromo- 
acetate  ion. 

Discussion. 

Mr.  H.  Stanley  Redgrove  called  attention  to  a  paper  {CJtem. 
News,  1907,  95,  193)  in  which  he  proved  that  in  general  the 
alleged  atomic  constants  employed  in  calculating  additive  physico- 
chemical  constants  (such  as  Briihl's  mol.-refractivity  constants) 
were  incorrect  and,  in  the  present  state  of  our  knowledge,  un- 
obtainable. 

This  was  due  to  the  fact  that  the  specific  influence  due  to 
certain  linkings  (for  example,  the  "ethane"  carbon  linkipg)  is  neglected. 
In  the  paper  quoted,  he  had  outlined  a  general  method  of  calcula- 
tion by  means  of  the  so-called  "  fundamental  constants,"  whereby 
the  above  assumption  is  avoided,  and  was  applying  it  with  success 
to  the  calculation  of  thermal  constants. 

Allowing  for  this,  Briihl's  hydrogen  constant  was  really  the 
value  of  the  hydrogen  atom  plus  the  C'H  link  decreased  by  half 
the  value  of  a  C*C  link,  and  his  carbon  constant  the  value  of  the 
carbon  atom  increased  by  twice  the  value  of  a  C*C  link,  Jbc.,  so 
that  the  triazo-constant  would  be  the  value  of  the  triazo-group 
plus  the  link  joining  it  to  carbon  decreased  by  half  the  value  of  a 
C-C  link. 

*91.  "'The  fermentation  of  mannose  and  laevulose  by  yeast-juice." 
(Preliminary  note.)     By  Arthur  Harden  and  William  John  Young. 

1.  Mannose  is  fermented  by  yeast-juice  at  almost  the  same  rate  as 
dextrose. 

2.  Ljevulose  is  fermented  somewhat  more  rapidly  than  dextrose, 
the  rate  varying  with  different  samples  of  yeast-juice  from  1"2  to  1'8, 
compared  with  that  of  dextrose  =  1. 

3.  Mannose  and  laivulose  behave  qualitatively  towai'ds  phosphates 
in  the  presence  of  yeast-juice  in  a  similar  manner  to  dextrose. 

(a)  When  a  phosphate  is  added  to  a  fermenting  mixture  containing 
either  of  these  sugars,  the  phosphate  is  converted  into  a  hexosephos- 
phate  not  precipitable  by  magnesia  mixture ;  the  rate  of  fermentation 
is  temporarily  greatly  accelerated,  and  during  this  period  an  extra 
amount  of  carbon  dioxide  is  evolved,  equivalent  to  the  phosphate  added  : 
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the  rate  then  rapidly  diminishes,  and  falls  to  a  value  equal  to,  or 
slightly  greater  than,  that  which  it  had  before  the  addition  of  the 
phosphate. 

The  fermentation  of  mannose  and  laevulose  by  yeast- juice  therefore 
probably  proceeds  according  to  the  same  two  equations  as  have  been 
previously  proposed  by  the  authors  for  dextrose  : 

(1 )  2C6H„06  +  2R2'HPO,  =  2C0,  +  2C2H6O  +  C,H,oO,(PO,R2')2  +  2^,0. 

(2)  CgH^oO^lPO^Ro^  +  2H2O  =  CgHiaOe  +  2R2'HP04. 

(b)  As  in  the  case  of  dextrose,  an  optimum  concentration  of  phos- 
phate exists,  which  produces  a  maximum  rate  of  fermentation.  Increase 
of  concentration  beyond  this  maximum  diminishes  the  rate  of  fermenta- 
tion produced,  until,  with  a  sufficiently  great  concentration  of  phosphate, 
the  rate  is  less  than  that  of  the  juice  in  the  absence  of  added  phosphate. 

4.  The  quantitative  isolations  of  mannose  to  phosphates  are  practic- 
ally the  same  as  those  of  dextrose. 

The  maximum  rate  produced  by  Isevulose,  on  the  other  hand,  is 
much  greater  than  (about  double)  that  produced  by  dexti'ose  or 
mannose.  The  accelerated  fermentation  of  Isevulose  in  presence  of 
phosphate,  moreover,  is  much  less  readily  inhibited  than  that  of 
dextrose  or  mannose  by  the  further  addition  of  phosphate,  the  differ- 
ence in  this  respect  being  very  marked. 

5.  Laevulose  possesses  the  property  of  inducing  rapid  fermentation 
in  a  mixture  of  dextrose  or  mannose  with  yeast-juice,  in  which  fer- 
mentation has  been  inhibited  by  a  large  excess  of  phosphate  and  in 
which  the  concentration  of  free  phosphate  is  maintained  constant 
throughout  the  experiment.  Dextrose  and  mannose  have  not  a  similar 
power.  The  amount  of  laevulose  required  to  produce  this  effect  is 
comparatively  small.  Thus,  for  a  mixture  of  15  c.c.  of  yeast-juice 
with  15  c.c.  of  a  0*6  molar  solution  of  potassium  phosphate  and 
2  grams  of  dextrose  fermenting  at  the  rate  of  0*7  c.c.  per  five  minutes, 
the  addition  of  0*05  gram  of  lajvulose  was  found  to  be  sufficient,  the 
maximum  rate  produced  being  17  c.c.  per  five  minutes.  The  effect  is 
not  duo  to  the  preferential  fermentation  of  the  Isevulose,  as  the 
amount  of  gas  evolved  far  exceeds  that  which  could  be  derived  from 
this  source. 

The  nature  of  this  reaction  is  still  under  investigation. 

Discussion. 

Mr.  Grant  Hoopbb  Mked  if  Dr.  Harden  had  examined  the  effect 
of  phosphates  on  yeast  as  distinct  from  yeast-juice.  In  view  of 
the  fact  that  phosphates  had  been  often  used  in  the  so-called 
"Yeast  Foods"  offered  to  or  employed  by  brewers,  it  would  be 
interesting  to  know  whether  the  authors  had  observed  whether  the 
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addition  of  phosphate  to  normal  fermentations  with  yeast  had    the 
same  effect  as  when  added  to  yeast-juice. 

Dr.  Harden,  in  his  reply,  said  that  Slator  had  recently  observed 
that  the  fermentation  caused  by  yeast  was  not  accelerated  by 
phosphate. 


*d2.  "The  constituents  of  olive  leaves."    By  Frederick  fielding 
Power  and  Frank  Tutin. 

Air-dried  olive  leaves  were  percolated  with  hot  alcohol,  when  they 
gave  about  30  per  cent,  of  their  weight  of  extracted  material.  This 
alcoholic  extract  yielded,  besides  some  amorphous  matter,  the  following 
products  : 

(1)  A  new  monocarhoxylic  acid,  CggH^j'COgH  (m.  p,  68 — 69°) ;  (2)  a 
small  amount  of  a  mixture  of  fatty  acids,  containing  oleic  acid  ;  (3) 
hentriacontaue,  CgjHg^  (m,  p.  68 — 69°) ;  (4)  pentatriacontane,  Cg^H^j 
(m.  p.  74-5°);  (5)  oleasterol,  C20H.34O  (m.  p.  174°),  a  new,  crystalline 
alcohol  related  to  the  phy tosterols ;  (6)  a  new,  crystalline  alcohol, 
olestranol,  C^jH^.j^^a  (™'  P-  '^^'^ — 218°),  which  appears  to  be  a  hydroxy- 
phytosterol;  (7)  homo-olestranol,  Q^-^H^fi.T.  (m.  p.  210°;  [a]o  +71°),  a 
compound  similar  to  olestranol  ;  (8)  an  amount  of  c£-mannitol  equivalent 
to  about  34  per  cent,  of  the  weight  of  air-diied  leaves  ;  (9)  a  consider- 
able amount  of  a  sugar  which  yields  rf-phenylglucosazone ;  (10)  a  trace 
of  an  essential  oil  ;  (11)  oleanol,  Q.^^Uj){OW)^,Y{.f>  {m.-p.  303—304°; 
[a]i)  +783°),  a  new,  crystalline  substance  in  an  amount  equivalent  to 
nearly  3  4  per  cent,  of  the  weight  of  air-dried  leaves.  This  compound 
contains  one  alcoholic  and  one  [)henolic  hydroxyl  group.  Monomethyl- 
oleanol,  C3iH^yO(On)'0-CH3.  melts  at  194—195°,  and  on  acetylation 
yields  aceti/lmethyloleanol,  C3iH^g02(0-CH3)-CO-CH3  (m.  p.  215-5°). 
Uiacetyloleanol,  C3iH^30.^(CO*UH3)2,  when  heated  to  about  210°,  gives 
&  substance,  C^^H^Og,  which  does  not  fuse  at  310°.  Monoacetyloleanol, 
<^aiH48<^2(OH)-CO-CH3,  melts  at  258°. 


*93.  "  The  constituents  of  olive  bark."   By  Frederick  fielding  Power 

and  Frank  Tutin. 

Air-dried  olive  bark,  on  percolation  with  hot  alcohol,  yielded  about 
30  per  cent,  of  its  weight  of  extracted  material.  From  this  alcoholic 
extract  the  following  crystalline  compounds  were  obtained,  together 
with  some  amorphous  products. 

(1)  A  new  monocarboxylic  acid,  Cg^Hg^'COgH  (m.  p.  69 — 70°), 
which  yields  an  ethyl  ester  melting  at  63°;  (2)  a  new  monocarboxylic 
acid,  C^JI^^'CO^K  (m.  p.  79°),  the  ethyl  ester  of  which  melts  at  66-5°; 
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(3)  a  new  monocarboxylic  acid,  Cg^Hg^'CO.,!!  (m.  p.  92°),  Avhich  yields 
an  ethyl  ester  melting  at  87° ;  (4)  a  new  monocarhoxylic  acid, 

(m.  p.  84°),  the  ethyl  ester  of  which  melts  at  75° ;  (5)  a  substance, 
probably  a  tertiary  alcohol,  CggH^gO  (m.  p.  70°) ;  (6)  pentatriacontane, 
C35H72  (m.  p.  74—75°);  (7)  a  phytosterol,  Cg-H^,^  (m.  p.  136°; 
[a]D-35*2°),  which  yields  an  acetyl  derivative  melting  at  119'5°; 
(8)  a  substance,  C23H3s02(OH)2  (m.  p.  285—290°),  which  yields  an 
acetyl  derivative  melting  at  160°,  and  is  identical  with  ipuranol,  a 
compound  recently  isolated  by  Power  and  Rogerson  from  Ipoinoea 
jnirpurea  ;  (9)  a  new  phenolic  substance,  olenitol,  Cj^HjoOg  (m.  p.  265°), 
dilute  solutions  of  which  show  a  blue  fluorescence.  Acetylolenitol 
melts  at  130°;  (10)  rf-mannitol,  in  an  amount  equivalent  to  1*9  per 
cent,  of  the  weight  of  air-dined  bark;  (11)  a  sugar  which  yields 
rf-phenylglucosazone. 

94.  "The  reaction  of  diazonium  salts  with  mono-  and  di-hydric 
phenols  and  with  naphthols."  By  Kennedy  Joseph  Previte 
Orton  and  Reginald  William  Everatt. 

The  behaviour  of  a  series  of  typical  diazonium  salts,  mainly 
hydrogen  sulphates,  with  phenols  in  alcohol,  water,  and  other  solvents 
has  been  examined.  All  diazonium  salts  couple  quantitatively  with  a- 
and  ^-naphthols  in  alcoholic  media,  but  under  similar  conditions  these 
salts  do  not  combine  with  monohydric  phenols. 

The  dihydric  phenols,  resorcinol  and  orcinol,  resemble  the  naphthols, 
reacting  readily  with  all  diazonium  salts  in  alcoholic  solution.  In 
aqueous  solution,  on  the  other  hand,  only  those  diazonium  salts  with  a 
preponderance  of  negative  substituents  (halogen  atoms)  in  the  benzene 
nucleus  couple  completely  with  the  two  dihydric  phenols.  In  other 
cases,  unless  the  acidity  has  been  reduced  by  sodium  acetate,  the 
coupling  is  either  partial  or  absent,  according  to  the  character  of  the 
8ub.stituent.s  of  the  benzene  nucleus. 

It  is  a  remarkable  fact  that  those  diazonium  salts  possessing  halogen 
atoms  in  the  positions  2,  4,  and  G  with  respect  to  the  diazo-group  (for 
ex:imple,  s-tribromodiazobenzone)  will  react  rapidly  and  quantitatively 
with  resorcinol  and  orcinol  in  solution  in  50  per  cent,  sulphuric  acid. 

Diazonium  nalts  are  converted  by  (juinol  in  aqueous  or  alcoholic 
solution  into  the  corresponding  hydrocarbon,  thus  : 

Ar-N,H80,  +  OH-O^H.-OH  =  Arli  +  N.^  +  H.,SO,  -f-  OXV.U^IO. 
With  cate<'hol,  either  coupling  or  a  similar  reaction  to  that  with  quinol 
tftken  place,  according  to  the  nature  of  the  Rubstituonts  in  the  benzene 
nucIeuM  of  the  diazonitim  Halt. 

A    iiiiinix-r  cif   ii/.<n(<<()rciri()lM  and  ii/.o-oi-cinols  woro  dos(!ril)iHl. 
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95.  "  The  condensation  of  benzoin  with  methyl  alcohol." 
By  James  Colquhoun  Irvine  and  David  McNicoll. 

It  has  already  been  noticed  [Trans.,  1907,  91,  1384)  that  during 
the  methylation  of  benzoin  by  Fischer's  method  two  by-products 
(m.  p.  185°  and  285°)  are  formed  in  varying  quantity,  according  to  the 
conditions  of  the  reaction.  As  one  of  the  compounds  appeared  to  be 
produced  by  the  condensation  of  benzoin  methyl  ether,  the  constitution 
and  mode  of  formation  of  both  substances  have  been  further  examined. 
The  results  show  that  the  compounds  are  tetraphenylfuran  derivatives, 
and  the  formulae  previously  suggested  are  therefore  no  longer  tenable. 
Both  substances  give  the  same  triacetyl  derivative  when  treated  w^ith 
acetic  anhydride  and  sulphuric  acid  in  the  cold,  and  this  in  turn, 
when  warmed  with  the  reagent,  is  converted  into  acicular  dibenzoyl- 
stilbene.  The  compound  of  lower  melting  point  is  converted  into  the 
other  by  the  action  of  methyl  alcohol  and  hydrogen  chloride,  and  both 
substances  areformed  when  dibenzoylstilbene  is  subjected  to  a  similar  re- 
action. The  compound  melting  at  185°  is  thus  regarded  as  a^-dibenzoyl- 

CgHs-CH C(OMe)-C6H5 

a-methoxydibenzyl,  ^  tt  .n^^^^p.p  xr  ,  and  the  second  compound 

(m.  p.  285°)  as  2-hydroxy-^  :  5-di'inethoxytetraphenyltetra/iydrqfuranf 
conclusions  which  are  supported  by  the  action  of  hydrogen  iodide  on 
each.  Apparently  the  formation  of  the  compounds  takes  place  during 
the  methylation  prior  to  the  formation  of  benzoin  methyl  ether,  and  is 
doubtless  owing  to  the  dehydration  of  the  benzoin  to  form  dibenzoyl- 
stilbene, which  then  unites  with  two  molecules  of  methyl  alcohol  in 
two  succe.'ssive  stages. 

The  occuri-ence  of  similar  side  reactions  has  also  been  noticed  in  the 
methylation  of  anisoin. 


96.  'The    mutual    solubility   of   2-methylpiperidine    and    water." 
By  Otto  Flaschner  and  Basil  MacEwen. 

The  influence  of  constitution  on  one  of  the  two  critical  solution 
tempei'atures  of  mutually  soluble  liquids  was  discussed.  Nitrogen  and 
oxygen  atoms  increase  the  mutual  solubility  when  one  of  the  liquids 
is  water,  whilst  carbon  and  hydrogen  atoms  decrease  it.  In  order  to 
ascertain  the  influence  of  the  position  of  a  substituted  group  in  a 
cyclic  compound,  the  mutual  solubility  of  2-methylpiperidine  and  water 
has  been  examined.  This  is  represented  by  a  closed  curve.  The 
lower  critical  solution  temperature  is  79°,  and  the  higher  one  227°. 
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97.  "  The  melting  points  of  the  anilides,  /;-toluidides,  and 
a-naphthalides  of  the  normal  fatty  acids."  By  Philip  Wilfred 
Robertson. 

The  melting  points  of  the  fatty  amides  do  not  exhibit  any 
regularity  even  if  the  odd  or  even  members  are  considered  separately. 
The  anilides  also  show  the  same  exceptional  behaviour,  and,  in  order 
to  obtain  a  more  definite  insight  into  the  relationship  between  melting 
point  and  number  of  carbon  atoms  in  a  homologous  series,  the  missing 
membei'S  have  been  prepared  as  well  as  a  complete  series  of  the 
^-toluidides.  The  irregularities  in  these  two  series  seem  to  tend 
always  in  the  reverse  direction  to  those  observed  in  the  case  of  the 
amides.  On  taking  the  mean  melting  points  of  the  amides  and 
anilides,  and  of  the  amides  and  ^>toluidides,  the  disturbing  factor, 
which  is  considered  to  be  a  function  of  the  lack  of  symmetry  of  the 
moltcule,  is  to  a  great  extent  eliminated,  as  regular  series  of  numbers 
are  obtained. 

In  the  fatty  a-naphthalides,  where  the  substituent  group  is  heavier, 
irregularities  tend  to  disappear :  the  melting  points  of  the  even 
members  descend  to  .a  minimum  at  the  eighth  member  and  then  rise 
gradually,  whilst  there  is  a  conespondiug  minimum  in  the  case  of  the 
odd  sories  at  the  ninth  member. 


98.  "  The  absorption  spectrum  of  camphor." 
By  Walter  Noel  Hartley. 

The  absorption  spectrum  of  solutions  of  camphor  was  examined  in 
1881  (Hartley,  Trans.,  39,  153)  and  compared  with  the  spectra  of 
benzene  and  its  derivatives.  There  was  a  difficulty  in  obtaining  it 
free  from  impurities  showing  absorption  hands.  Camphor  sublimed 
in  sunlight  and  condensed  in  large  crystals,  showed  no  band,  and 
was  remarkably  diactinic.  In  vifew  of  moi-e  recent  work,  it  was 
decided  to  re-examine  the  spectrum  of  camphor  very  carefully.  The 
result  has  been  to  show  that  when  solutions  of  ten  times  the 
concentration  usually  employed  in  such  experiments  are  examined,  a 
band  occurs  in  the  spectrum,  due  to  the  occurrence  of  the  00  and 
CHj  groups  in  the  molecule.  This  is  in  general  agreement  with  the 
work  of  Buly,  Marsden,  and  Stewart  {Trana.,  11)06,  89,  1)79),  but 
otherwise  the  substance  is  remarkably  diactinic. 
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99.  "  The  viscosity  of  solutions,"     By  Charles  Edward  Pawsitt. 

In  continuation  of  previous  work  {Zeitsch.  physikal.  Chem.,  1904, 
48,  585  ;  Electrochemist  and  Metallurgist^  1904,  3,  664),  a  number, 
of  colloidal  solutions  and  alcoholic  solutions  have  been  examined.  In 
dilute  solutions,  the  viscosity  is,  in  general,  a  linear  function  of  the 
concentration.  If  the  viscosities  of  solutions  of  the  substances  in  a 
homologous  series  are  compared,  the  relation  of  viscosity  to  composi- 
tion appears  to  be  largely  additive. 


100.  "  The  action  of  fused  potassium  hydroxide  and  of  hydrogen  per- 
oxide on  cholesterol."  (Preliminary  note.)  By  Robert  Howson 
Pickard  and  Joseph  Yates. 

Cholesterol  is  slowly  decomposed  by  prolonged  fusion  with 
potassium  hydroxide.  From  the  products  of  the  decomposition,  small 
quantities  of  two  crystalline  acids  have  been  isolated.  The  aoid, 
0^^ii{OWj'GO^,  melts  at  241°,  is  optically  active,  and  forms  an 
acetyl  dei-ivative  (m.  p.  163°)  and  an  ethyl  ester  (m.  p.  62°).  The 
acid,  C^^^^{GO^)c,,  melts  at  190°,  and  forms  an  amorphous  silver 
salt. 

Cholesterol  or  its  acetate  is  also  rapidly  attacked  by  hydrogen 
peroxide,  which  is  employed  to  the  best  advantage  under  the  con- 
ditions described  by  W.  H.  Perkin,  jun.  {Proc,  1907,  23,  166). 
The  main  product  is  a  neutral  substance,  CoiVL^Qior  45)03,  m.  p.  239°, 
which  is  probably  isomeric  with  dehydrocholestantriol  (Windaus,  Ber., 
1907,  40,  257).  The  monoacetate  melts  at  212°,  the  diacetate  at  165°, 
and  the  dipropionate  at  172°.  It  may  be  oxidised  to  a  keto-alcohol, 
C2YH44O3  (m.  p.  232°),  which  forms  a  monoacetate,  m.  p.  233°,  and  a 
phenylhydrazone,  m.  p.  164°.  The  substances  melting  at  239°  and  232° 
contain  the  hydroxyl  group  of  cholesterol,  and  are  readily  oxidised  to 
the  diketo-iilcohol  ("  oxycholestendiol ")  described  by  Mauthner  and 
^nidiS.  {Monatsh.,  1896,  17,  590).  Dicholesteryl  ether  behaves  in  an 
analogous  manner  with  hydrogen  peroxide,  forming  a  neutral  substance, 
{Q.^T^iS^^^^  ^)^  which  melts  at  192°  and  forms  a  diacetate,  m.  p.  143°. 
The  formation  of  these  substances  appears  to  confirm  the  deductions 
of  Windaus  (see  summary  in  Arch.  Pharni.,  1908,  246,  117)  as  to  the 
relation  between  the  constitution  of  cholesterol  and  that  of  some  of 
the  products  of  its  oxidation  by    ermanganic  and  chromic  acids. 
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101.  '*  The  volumetric  estimation  of  silver."  By  William  Robert  Lang 

and  J.  C.  Woodhouse. 

The  apparatus  employed  for  the  estimation  of  sulphates  and  salts  of 
barium  {Trans.,  1907,  91,  1370)  was  found  unsuitable  for  the 
determination  of  silver,  owing  to  the  slowness  with  which  the  milky 
solution  in  the  thin  tube  cleared.  Some  filtering  medium  ap- 
peared necessary,  so,  after  several  unsuccessful  attempts  with  glass- 
wool  and  with  asbestos,  clean  sand  was  used,  held  in  position  by  a 
glass-wool  plug  in  a  curved  tube.  The-  packed  sand  filter  necessitated 
the  use  of  a  filter-pump  for  washing,  and  was  found  a  great  convenience. 
Experiments  were  made  with  solutions  containing  a  known  amount 
(0'5  gram)  of  silver,  to  which  an  excess  of  iY/ 10  sodium  chloride  was 
added  and  the  excess  titrated  with  iV/10  silver  nitrate.  Each 
titration  occupied  about  half  an  hour,  and  the  mean  error  of  six 
determinations  was  0'286  per  cent.  On  using  1  gram  of  silver, 
100  c.c.  of  iV710  sodium  chloride,  and  titrating  back  with  A7IOO  silver 
nitrate,  the  error  was  reduced  to  01 98  per  cent.  The  effect  of  free 
nitric  acid  in  varying  amounts  on  the  estimation  was  also  tried  and 
found  to  reduce  the  error  still  further,  as  low  as  0'063  per  cent  The 
method  and  appai-atus  were  then  employed  to  determine  silver  in 
bullion  under  the  same  conditions  as  obtained  in  the  Gay-Lussac 
method,  namely,  1  gram  of  silver  in  nitric  acid,  100  c.c.  of  iV^lO 
sodium  chloride,  and  finishing  with  iVyiOO  silver  nitrate.  The  result  of 
seven  estimations  done  in  this  way,  each  occupying  about  half  an  hour, 
gave  a  mean  error  of  0'067  per  cent.  It  seems  reasonable  to  hope 
that  this  apparatus  may  prove  of  use  to  those  requiring  a  rapid  and 
accurate  method  of  estimating  silver. 

102.  "A    criticism   of   Werner's   theory,    and    the   constitution   of 

complex  salts."    By  John  Albert  Newton  Friend. 

The  author  pointed  out  the  disadvantages  of  Werner's  theory,  as 
applied  to  simple  and  complex  salts,  and  suggested  new  structural 
formulae  which  are  free  from  these  objections. 

103.  "  The  action  between  potassium  sulphite  and  potassium  penta- 

thionate."     By  Edward  Divers. 

DchuH  published,  in  1888,  a  paper  on  the  polythionic  acids  {Traiia., 
53,  278),  which  is  still  a  classic  on  the  subject,  but  can  remain 
•o  only  BO  long  uh  later  reHeiirches  leave  its  accuracy  in  all  essentials 
untouched.  It  is  therefore  important  to  poitit  out  that  the  accuracy 
of  hebuM'n  inventigation  of  the  action  between  a  sulphite  atul  a  penta- 
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thionate  is  not  affected  by  Colefax's  quite  recent  work  {Trans.,  1908, 
93,  798),  as  it  would  appear  to  be  from  pp.  803 — 804  of  that  author's 
paper.  Debus  is  in  agreement  with  Colefax,  but  his  work  is  more 
comprehensive  than  Colefax's  and  with  a  wider  object  in  view. 

Colefax  has  found  that  potassium  sulphite  in  solution  is,  nearly  all, 
rapidly  converted  by  potassium  pentathionate  into  the  thiosulphate, 
whilst  Debus  has  stated  {loc.  cit.,  p.  344)  that  "  potassic  sulphite 
and  potassic  pentathionate  form  potassic  thiosulphate  and  potassic 
trithionate."  The  latter  author's  experimental  proof  of  this  is 
given  on  p.  332,  but  in  an  irregular  form,  for,  instead-  of  using 
potassium  sulphite,  he  dissolved  the  potassium  pentathionate  in 
a  concentrated  .solution  of  sulphur  dioxide  and  then  added  barium 
carbonate.  He  gives  two  chemical  equations  in  explanation  of 
this  procedure,  which  are  equivalent  to  KgS^O^-t- 2K2S03=  K^SgOgH- 
2X2^203,  an  equation  indicating  a  50  per  cent,  fall  in  iodine  titration- 
value,  in  accordance  with  Colefax's  observations.  By  using  barium 
carbonate,  Debus  accomplished  an  easy  sepai'ation  of  the  products, 
obtaining  the  thiosulphate  as  insoluble  barium  salt,  and  the  trithionate 
as  potassium  salt,  in  crystals.  Colefax  worked  throughout  his  in- 
vestigations on  molecular  proportions  of  his  salts,  as  was  proper  for  the 
end  he  had  in  view,  but  the  addition  to  the  above  equation  of  a  second 
molecule  of  pentathionate  is  without  effect  on  the  action  it  expresses 
or  on  the  iodine  value.  Working  quantitatively,  and  with  the  actual 
salts,  Colefax  has  made,  it  should  be  added,  a  real  addition  to  our 
knowledge  of  the  reaction. 

Debus  did  experiment  with  potassium  sulphite  itself,  converting  it 
into  thiosulphate  by  the  pentathionate,  but  he  employe  1  solutions  a 
hundred  times  stronger  than  those  used  by  Colefax,  with  the  result, 
not  met  with  by  the  latter,  that  he  also  obtained  much  sulphur  dioxide. 
His  explanation  of  this  evolution  of  sulphur  dioxide  is  a  suggestion  of 
deep  theoretical  significance,  if  well  founded,  with  apparently  no  other 
explanation  possible  in  place  of  it.  His  experiment  has  no  bearing  on 
Colefax's  investigation  with  highly  dilute  solutions,  and  Debus's 
explanation  of  it  is  certainly  quite  inapplicable  to  the  results  obtained 
in  other  ways,  both  by  himself  and  by  Colefax,  as  the  latter  has 
rightly  pointed  out  in  connexion  with  his  own  work. 


104.  "Note   on  phenolic   thetines   and   their   action  with  benzoyl 
chloride."     By  Edward  de  Barry  Barnett  and  Samuel  Smiles. 

When  phenol  and  phenetole  /j-sulphoxide  are  dissolved  in  concen- 
trated sulphuric  acid,  phenoxi/diphenetylsulphoniuin  sulphate  is  formed. 
The  platinichloride  of  the  base  is  an  orange-brown  powder  melting  at 
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123 — 125°.  The  condensation  of  diphenyl  sulphoxide  with  phenol  does 
not  take  place  in  cold  sulphuric  acid,  but  it  may  readily  be  effected 
by  warming  with  phosphoric  oxide.  Pfienoxydiphenylsulphonium 
platinichloride  occurs  in  orange  crystals,  which  rapidly  decompose  at 
about  210°.  The  salts  of  these  bases  are  colourless,  viscous  oils.  On 
treatment  with  aqueous  alkali  hydroxide,  they  yield  the  phenolic 
thetines.  These  are  unstable,  yellow  oils,  which  are  soluble  in  water 
or  chloroform  and  insoluble  in  concentrated  aqueous  alkali  hydroxide. 
They  are  formed  (by  elimination  of  alkali  salt)  from  the  sodium  salt 
of  the  sulphonium  base, 

(CeH5)2(C,H,-ONa)SCl  =  NaCl  +  (CeH^),:  S^C^.-^. 

With  benzoyl  chloride  in  aqueous  alkaline  solution,  the  phenolic  the- 
tines yield  benzoic  anhydride,  aud  in  this  respect  they  resemble  certain 
tertiary  nitrogen  bases,  for  example,  pyridine  (Minunni,  Gazzetta,  1892, 
22,  215).  With  hydrochloric  acid  they  furnish  the  chlorides  of  the 
corresponding  sulphonium  bases. 

105.  "The  relation  between  dielectric  constant  and  chemical  con- 
stitution. Part  I.  Stereoisomeric  compounds."  By  Alfred 
Walter  Stewart. 

The  author  has  examined  active  and  racemic  compounds  and  also 
geometrical  isomerides,  and  finds  that  the  influence  of  the  spacial 
arrangement  of  atoms  on  the  dielectric  constants  of  isomeric  substances 
is  not  clearly  marked.  A.  difference  in  electric  absorption  was  noticed 
in  one  case,  the  active  isomeride  having  a  stronger  absorptive  power 
than  the  racemic  form. 


106.  "  An  apparatus  for  determining^  the  specific  inductive  capacity 
of  organic  liquids."    By  Alfred  Walter  Stewart. 

In  this  apparatus,  Hertzian  waves  are  generated  and  conducted  along 
a  Becondary  circuit  in  the  usual  manner.  The  secondary  circuit  is  led 
through  a  vortical  graduated  tube,  and  an  adjustable  bridge  between  the 
wirt-H  of  the  circuit  h  obtained  by  moving  mercury  up  and  down  within 
the  tube.  The  apparatus  in  calibrated  in  the  usual  way,  by  means  of 
liqnidH  of  known  wpecific  inductive  capacity.  The  chief  advantages 
oviT  the  previous  motliod  (I)rude,  Zeitach.  phyaikal.  Chem.,  1897,  23, 
207)  lie  in  the  regulation  of  temporat-iro  by  jacketing  the  tube  (which 
could  not  bo  done  easily  in  the  Drude  ajjparatuts),  in  the  sharpness  of 
cotitAct  belween  the  mercury  and  the  wires  of  the  secondary  circuit, 
anil  iti  the  comparatively  hiu  ill  (juantity  of  substance  required  for  the 
new' iippiiralUH.      lit-<luccd  pi'eKrturus  can  ul.io  be  used. 
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107.  "The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  XII.  Ethyl  tartrate  in  aromatic  halogen 
derivatives."  By  Thomas  Stewart  Patterson  and  David 
Paterson  McDonald. 

The  rotation  of  ethyl  tartrate  has  been  examined  in  chlorobenzene, 
bromobenzene,  iodobenzene,  ^^-dichlorobenzene,  and  a-bromo- 
naphthalene.  The  data  were  compared  with  others  formerly  obtained 
for  benzene  and  for  various  aliphatic  halogen  derivatives.  The 
relationship  between  rotation  and  molecular  solution-volume  in  these 
solvents  was  discussed,  as  was  also  the  influence  of  temperature  change 
on  the  rotation  of  dilute  solutions  of  ethyl  tartrate  in  a-bromo- 
naphthalene. 


108.  "  A  new  test  for  silver."     By  Arnold  William  Gregory. 

When  a  solution  of  a  silver  salt  is  added  to  a  mixture  of  20  c.c.  of 
aqueous  ammonium  salicylate  (20  grams  of  salicylic  acid  neutralised 
with  ammonium  hydroxide,  a  slight  excess  of  the  latter  added,  and  the 
solution  made  up  to  1  litre)  and  20  c.c.  of  ammonium  persulphate 
solution  (50  grams  in  1  litre),  an  intense  brown  colour  is  produced. 
By  this  reaction,  0-01  milligram  of  silver  can  be  detected.  As  lead 
does  not  give  this  reaction,  silver  may  be  tested  for  in  presence  of  this 
element;  1"1  milligram  of  silver  may  be  detected  in  this  manner  in 
the  presence  of  0*2  gram  of  lead. 

It  was  found  that  the  brown  substance  formed  in  this  reaction  does 
not  contain  silver,  and  it  is  probable  that  the  silver  salt  acts  as 
a  catalyst,  since  on  boiling  a  solution  of  ammonium  salicylate  with 
ammonium  persulphate  a  similar  brown  colour  is  produced. 


109.  "  The  spontaneous  crystallisation  of  substances  which  form  a 
continuous  series  of  mixed  crystals  -.  mixtures  of  naphthalene 
and  /3-naphthol."  By  Henry  Alexander  Miers  and  Florence 
Isaac. 

The  object  of  this  research  was  tc  ascertain  whether  there  are 
definite  temperatures  of  spontaneous  crystallisation  in  mixtm-es  which 
yield  a  continuous  series  of  mixed  crystals. 

By  means  of  experiments  on  mixtures  of  naphthalene  and  ^-naphthol 
of  known  composition  contained  in  sealed  tubes,  the  authors  have 
determined  the  supersol ability  curve,  and  also  the  freezing-point 
curve  and  the  melting-point  curve  for  the  whole  series  of  mixtures. 
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RESEARCH     FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  Grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on,  or  before, 
Monday,  8th  June,  1908. 

All  persons  who  received  grants  in  June,  1907,  or  in  June  of  any 
previous  year,  whose  accounts  have  not  been  declared  closed  by  the 
Council,  are  reminded  that  reports  must  be  in  the  hands  of  the 
Hon.  Secretaries  not  later  than  Monday,  Ist  June. 

The  Council  wish  to  di'aw  special  attention  to  the  fact  that  the 
income  arising  from  the  donation  of  the  Worshipful  Company  of 
Goldsmiths  is  to  be  more  or  less  especially  devoted  to  the  encourage- 
ment of  research  in  inorganic  and  metallurgical  chemistry.  Further- 
more, that  the  income  due  to  the  .sum  accruing  from  the  Perkin 
Memorial  Fund  is  to  be  applied  to  investigations  relating  to  problems 
connected  with  the  coal-tar  and  allied  industries. 


At  the  next  Ordinary  Meeting,  Thursday,  May  21st,  1908,  at 
8.30  p.m.,  the  following  papers  will  be  communicated  ; 

"  Hydroaromatic  ketones.  Preliminary  note."  By  A.  W.  Crossley 
and  C.  Gil  ling. 

"Titani-dihydroxymaleic  acid  and  the  detection  of  titanium." 
By  H.  J.  H.   Fenton. 

"Some  experiments  on  carbon  at  high  temperatures  and  pressures 
and  apparatus  therefor."     By  R.  Threlfall. 

"  The  sulphides  and  oxysulphides  of  silicon."  By  I.  G.  Rankin  and 
S.  M.  Revington. 
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Thursday,  May  21st,  1908,  at  8.30  p.m.,  Sir  William  Bamsat, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  G.  Barr,  C.  Gilling,  G.  R.  Lynch,  W.  E.  Oakden,  D.  R. 
Pinnock,  and  W.  H.  Withey  were  formally  admitted  Fellows  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

William  Henry  Ballantyne,  B.Sc,  99,  Holmdene   Avenue,  Heme 

Hill,  S.E. 
Edward  Morris  Bevan,  10,  Coronation  Street,  Aberkenfig,  Glam. 
James  Brown,  20,  Tower  Road,  Dartford,  Kent. 
James  Hill  Fairweather,  62,  Wythes  Road,  Silvertown,  E. 
Frank  William  Crossley-HoUand,  Con  naught  Club,  Marble  Arch,  W. 
Alfred  Ash  Meggitt,  B.Sc,  Dacca,  Ekstern   Bengal,  India. 
Clement  Thomas  Rutter,  4,  Bath  Terrace,  Hanwell,  W. 
James  Edward  Southcombe,  M.Sc.,  138,  Chester  Street,  Birkenhead, 

Cheshire. 
Edward  Stokes,  B.A.,  King  William's  College,  Isle  of  Man. 
Harry  James  Yates,  Redcroft,  Four  Oaks,  Warwickshire, 

A  certificate  has  been  authorised  by  the  Council  under  Bye-Law  I 
(par.  3)  in  favour  of  Hari  Prasad  Vidyaut,  Etawah,  U.P.,  India. 
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Of  the  following  papers,  those  marked  *  were  read  : — 

*110.  "  Hydroaromatic  ketones."     (Preliminary  note.) 
By  Arthur  William  Crossley  and  Charles  Gilling. 

5-Chloro-l  :  l-dimethyl-A*-cyc/ohexenone-3  (I)  reacts  readily  with 
ethyl  raalonate  in  presence  of  sodium  ethoxide  to  give  ethyl  1  : 1- 
dimethyl-^*-cyc\ohexen-^-one-^-acetate    (II).     During  the  condensation, 


^^^^<6h::CC1>^«       -^     ^^^^<CH:.C(CH,.00,Et)>CH 

(I.)  (II.) 

one  of  the  carbethoxy-groups  of  the  ethyl  malonate  is  evidently 
hydrolysed  by  the  sodium  ethoxide,  and  the  resulting  carboxyl  group 
loses  the  elements  of  carbon  dioxide  (compare  Moore,  7'rans.,  1904, 
85,  165). 

Ttie  ester  is  a  faintly  ygUow  oil,  boiling  at  171°/22  mm.  and 
possessing  a  slight  ethereal  odour.  It  gives  a  semicarbazone  melt- 
ing at  156 — 157°  without  decomposition.  When  hydrolysed  with 
alcoholic  potassium  hydroxide,  the  corresponding  acid  cannot  be 
isolated,  as  it  at  once  loses  carbon  dioxide  to  give  1:1:  ^-tHviethyl- 
^*-cyc\o}iexenone-'6    (III)    as   a    colourless,    highly    refractive    liquid, 

boiling   at    108*^/35   mm.  and   possessing    a 
CMe2<C]pS2~9!^^CH      slight   camphoraceous     odour.      The    semi- 

\^,  carbazone      crystallises      from      alcohol      in 

(III.) 

clusters   of    flattened    needles    melting    at 

190 — 191°,and  the  oxime  forms  large,  transparent  prisms  melting  at 78°. 

When  oxidised   with  potassium  permanganate,  a   variety  of   products 

are  obtained,  according  to  ttie  conditions  employed.    One  acid,  melting 

at  98°,  has  been   proved  to   have  the  composition  CgHj^O^,   and    its 

constitution  is  most  probably  repi'esented  by  formula  IV  : 

,,^    ^CH, CO^.,rT        _      PM^^^Ha'CO-COgH 

<-^«2<OH^(J(CH3)^^"     -^      C^^«2<cH.'.C0-CH« 

(IV.) 

The  reaction  appears  to  be  a  general  one,  for  5-chloro-l  :  l-dimethyl- 
A*-cyc/ohexfnone-3  condenses  with  ethyl  ethylmalonate  in  presence 
of  sodium  ethoxide,  and  the  product  on  hydrolysis  yields  1  :  1- 
ditnelhylb-jrropyl-\*-cyv\oliex«none-'df    boiling     at     125"/iy    mm.    and 

possessing  an  odour  of  celery  and  camphor. 

(-^Me-^T^u''  -,,^,  IT  v^OH    The  Mmtcar6asort<»  crystallises  from  alcohol 

*         •     "  ,„  rosettes  ot  natteiiotl  needles  melting  at 

156**.     The  work  is  lieing  extended,  and  the  products  and  it)y-produet,s 

f.f  fj,,.  .•,..-.,..,.,  ,.,.,,. fjoriH  'ire  under  closer  investigation. 
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*111.  "The  sulphides  and  oxysulphides  of  silioon."     By  Irvine  Giles 
Rankin  and  Sidney  Montagu  Revington. 

The  white  sulphide  of  silicon,  first  prepared  by  Berzelius,  has  been 
shown  definitely  to  be  the  disulphide,  SiS^.  The  orange  sulphide, 
SiS,  prepared  by  Colson,  has  been  investigated,  and,  in  addition,  the 
composition  of  two  sulphoxides,  SiSO  and  SiSO^,  has  been  determined  ; 
the  former  is  mentioned  by  Colson,  but  was  not  analysed  by  him, 
whilst  the  latter  has  been  hitherto  unknown. 

Discussion. 

The  President  congratulated  Mr.  Revington  and  Mr.  Rankin  on 
the  results  they  had  obtained.  He  could  testify  to  their  perseverance, 
and,  although  the  analyses  which  they  had  quoted  were  not  so  con- 
cordant as  is  usual,  the  difliculties  of  separating  and  obtaining  in 
a  pure  state  three  such  bodies  as  SiSo,  SiOS,  and  SiS  were  great, 
and  at  present,  at  all  events,  we  had  to  be  content  with  what  were 
great  improvements  on  former  results. 

*112.  •'  Apparatus  for  experiments  at  high  temperatures  and 
pressures  and  its  application  to  the  study  of  carbon."  By 
Richard  Threlfall. 

The  author  described  a  small  and  inexpensive  laboratory  apparatus 
for  exposing  carbon  or  other  substances  to  very  high  temperatures  and 
pressures.  It  was  shown  how  small  quantities  of  material  may  be 
heated  up  to  the  temperature  of  the  melting  point  of  magnesia  at 
pressures  up  to  100  tons  per  square  inch.  These  results  are  rendered 
possible  by  taking  advantage  of  the  practically  perfect  fluidity  of 
crystalline  graphite  under  high  pressures.  Instead  of  using  com- 
pressed gases,  as  has  hitherto  been  done  in  order  to  obtain  high 
pressures,  it  is  only  necessary  to  make  use  of  crystalline  graphite, 
which  is,  of  course,  very  much  more  easily  and  safely  handled.  The 
giaphite  itself  acts  as  a  conductor  whereby  electric  heating  is  rendered 
possible. 

Some  experiments  on  heating  graphite  or  amorphous  carbon  up  to 
the  melting  point  of  magnesia  at  pressures  up  to  100  tons  per  square 
inch  were  described.  In  no  case  was  anything  produced  but  soft, 
crystalline  graphite,  the  results  obtained  agreeing  precisely  with 
those  already  published  by  Parsons  [Proc.  Roy.  Soc,  1907,  79,  A,  532). 

A  summary  was  given  of  our  present  information  in  regard  to  the 
transformation  of  carbon,  and  the  view  is  taken  that  the  formation  of 
diamond  undei-  certain  conditions  is  not  so  much  a  direct  tratisforma- 
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tion  of  carbon  as  the  result  of  the  liberation  of  carbon  by  decom- 
position of  carbides  in  presence  of  certain  substances  which  induce  it 
to  crystallise  in  any  of  the  well-known  forms  of  diamond.  These 
substances  can  be  recognised  by  a  study  of  the  ash  left  when  diamonds 
are  burnt.  The  only  condition  as  to  temperature  is  that  it  must  be 
low  enough  for  the  velocity  of  transformation  into  graphite  to  be 
small.  The  results  obtained  by  Hasslinger  and  others  were  examined 
from  this  point  of  view. 


*113.  "Acids  as  accelerators  in  the  acetylation  of  amino-groups." 
By  Alice  Emily  Smith  and  Kennedy  Joseph  Previte  Orton. 

When  the  basic  properties  of  amino-groups  are  in  abeyance,  acids 
act  as  powerful  accelerators  of  acetylation  by  means  of  acetic  anhydride. 
Such  amino-groups  are  present  in  anilines  with  two  negative  groups 
in  the  ortho-positions  with  respect  to  the  amino-group. 

All  strong  acids,  very  small  quantities  of  which  are  alone  needed, 
act  in  this  manner.  Sulphuric,  hydrochloric,  perchloric,  trichloro- 
acetic, nitric,  and  chromic  acids  have  been  tested  ;  the  two  latter 
behave  exceptionally,  yielding  respectively  nitroaminobenzene, 
Ar-NH'NOg,  and  products  of  oxidation  of  the  aniline. 

The  formation  of  diacetyl  as  well  as  of  monoacetyl  derivatives  of 
the  anilines,  is  aided  by  the  presence  of  acids. 

In  the  case  of  basic  amino-groups,  the  reaction  of  which  with  acetic 
anhydride,  even  when  largely  diluted  by  a  neutral  solvent,  is  extremely 
rapid,  acids  act  as  mild  inhibitors  of  acetylation. 

Details  of  the  preparation  of  typical  mono-  and  di-acetanilides  with 
the  aid  of  strong  acids  were  described. 


*114.  "  The  chemical  action  of  radium  emanation.  Part  III.  On 
water  and  certain  gases."  By  Alexander  Thomas  Cameron 
and  Sir  William  Ramsay,  K.C.B. 

The  decomposition  of  water  and  the  recombination  of  hydrogen  and 
oxygen,  when  treated  with  radium  emanation,  have  been  confirmed  by 
numerous  experiments.  Carbon  dioxide  is  decomposed  into  carbon, 
oxygen,  and  the  monoxide.  The  last  named  gives  carbon,  oxygen, 
and  the  dioxide.  Ammonia  breaks  up  into  its  components.  These 
recombine,  but  in  smaller  quantity  for  the  same  amount  of  emanation. 
Hydrogen  chloride  is  decomposed  into  hydrogen  and  chlorine.  At 
ISO"",  hydrogen  and  oxygen  recombine  during  five  hours  at  a  steady 
rate ;  steam  is  apparently  undecomposod.  The  time  rates  of  the 
▼arious  reaotions  were  measured  ;  the  volume  was  kept  constant,  and 
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change  of  pressure  indicated  the  ra^e  of  change.  This  was  in  all 
cases  proportional  to  the  rate  of  change  of  the  emanation.  In  other 
words,  it  obeyed  the  same  exponential  law  ;  the  amount  of  change  in 
any  time  was  strictly  proportional  to  the  amount  of  emanation  dis- 
integrating in  that  time.  Hence,  other  conditions  being  the  same, 
each  atom  of  emanation,  as  it  disintegrates,  produces  a  certain  definite 
chemical  effect. 


*115.  "  The  chemical  action  of  radium  emanation.  Part  IV.  On 
water."  By  Alexander  Thomas  Cameron  and  Sir  William 
Ramsay,  K.C.B. 

The  results  obtained  in  a  previous  experiment  (Trans.,  1907,  91. 
1593)  have  been  confiraied ;  radium  emanation  in  presence  of  water 
breaks  up  into  neon.  The  neon  was  conclusively  identified  by  its 
spectrum  ;  the  lines  were  almost  as  bright  as  those  of  the  helium 
visible  at  the  same  time.  The  spectrum  was  photographed  successfully, 
and  a  large  number  of  the  neon  lines  identified.  It  faded  rapidly  ; 
the  neon  lines  practically  disappeared  in  ten  minutes. 


116.  "  Titani-dihydroxymaleic  acid  and  the  detection  of  titanium.' 
By  Henry  John  Horstman  Fenton. 

Dihydroxymaleic  acid  reacts  in  cold  dilute  aqueous  solution  with 
quadrivalent  titanium  compounds,  giving  an  intensely  reddish-brown 
solution.  The  reaction  is  so  sensitive  that  it  serves  for  the  detection 
of  minute  traces  of  titanium.  It  is  very  much  more  delicate  than  the 
hydrogen  dioxide  test,  and  has  the  additional  advantage  that  it  is  not 
given  by  vanadium. 

From  more  concentrated  solutions,  a  voluminous  chocolate-caloured 
precipitate  separates,  which  has  the  empirical  composition 

C4H,Oe.2TiO„2iH20. 
This  compound   acts  as   an   acid,  giving,  when  treated   with  alkalis 
bright  orange-coloured  salts. 

Compounds  having  a  similar  composition  have  previously  been 
obtained  with  many  other  aliphatic  acids,  but  they  are  all  colourless. 

The  coloured  compound  obtained  with  dihydroxymaleic  acid  is  at 
once  destroyed  by  hydrofluoric  acid  or  soluble  fluorides,  and  may,  as 
in  the  case  of  the  hydrogen  dioxide  reaction,  be  employed  for  the 
detection  of  fluorides.  Owing  to  the  marked  difference  in  colour 
between  the  acid  and  its  salts,  the  CDmpound  may  also  be  used  as  an 
alkali-acid  indicator. 
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117.  "  The  preparation  of  diselenides.  Dibenzyl  diselenide."  (Pre- 
liminary note.)  By  Thomas  Slater  Price  and  Lionel  Manfred 
Jones. 

The  method  employed  by  Price  and  Twiss  {Trans.,  1907,  91,  2021) 
for  the  preparation  of  disulphides  has  been  extended  to  the  pre- 
paration of  diselenides.  A  solution  of  sodium  selenosulphate  was 
obtained  by  digesting  excess  of  selenium  with  a  solution  of  sodium 
sulphite  and  then  filtering.  On  adding  this  solution  to  an  alcoholic 
solution  of  benzyl  chloride,  a  turbid  liquid  was  obtained,  which,  how- 
ever, soon  cleared  when  heated  on  a  water-bath  under  reflux.  After 
a  short  time,  sulphur  dioxide  was  evolved,  and  a  small  quantity  of  a 
yellow  oil  separated,  which,  after  removal  from  the  remainder  of  the 
liquid,  solidified  on  cooling;  on  recrystallisation  from  alcohol,  it  was 
obtained  in  lustrous,  yellow  crystals,  melting  at  90"5°,  and  had  all  the 
characteristic  properties  of  dibenzyl  diselenide,  as  described  by 
•Jackson  (Annalen,  1875,  179,  1).  It  had  probably  been  formed 
according  to  the  following  equations,  the  evidence  for  which  the 
authors  hope  to  publish  later  : 

CgH^-CH^Cl  -f-  Na.SeSOg  =  CoH^-CHg-Se-SOsNa  +  NaCl. 
2CeH5-CH2-Se-S03Na  +  k,0  -  (C6H5-CH2-Se)2  +  NagSO^  +  BJ)  +  SO.^. 

On  allowing  the  mother  liquor  to  stand,  a  further  quantity  of 
diselenide  slowly  separated,  sulphur  dioxide  being  continuously 
evolved.  The  diselenide  was  also  obtained  from  the  mother  liquor, 
after  the  addition  of  potassium  hydrogen  carbonate,  by  electrolysis  in 
a  divided  cell,  the  method  being  similar  to  that  used  in  the  preparation 
of  disulphides  (Price  and  Twiss,  loc.  cit.). 


118.  "  The  optical  and  sensitising  properties  of  the  wocyanine  dyes." 
By  Samuel  Edward  Sheppard. 

The  absorption  spectre  and  sensitising  power  for  gelatino-bromide 
plntes  have  been  investigated  for  a  series  of  dyes  of  the  isocyanine 
group.  It  was  shown  that  solutions  in  alcohol  and  chloroform  conform 
to  Beer's  law,  and  that  the  colour  is  probably  independent  of  ionisation. 
Further,  in  different  solvents,  the  absorption  follows  Kundt's  rule,  the 
hands  being  sliifted  to  the  red  as  the  dispersive  power  of  the  solvent 
increases.  The  influence  of  different  substituted  groups  on  the 
Absorption  and  senxitisin^'  power  was  measured.  It  is  found  that  for  a 
group  <if  dyes  of  Himilar  cliciriical  constitution  the  pliotochemical 
Activity  iH  profiortional  to  the  rate  of  fading  in  light.  CompariBon  of 
the  Henftitisiug  and  absorption   spectra  shows  that  the  bands  in  the 
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latter  are  regularly  displaced  to  the  red  some  10  /xfi,  as  would  be 
expected  from  their  behaviour  in  different  solvents.  The  investigation 
of  the  conditions  of  sensitising  by  bathing  shows  that  the  "  taking-up  ' 
of  the  dye  is  an  absorption  process  comparable  with  substantive 
dyeing. 


119.  "The  polarimetric  study  of  intramolecular  rearrangement  in 
inactive  substances."  By  Thomas  Stewart  Patterson  and 
Andrew  McMillan. 

Continuing  previous  work  {Trans.,  1907,  91,  504  ;  Ber.,  1907,  40, 
2564),  the  authors  have  applied  their  new  method  for  studying  intra- 
molecular rearrangement  in  inactive  compounds  to  measure  the  rate  of 
inversion  of  piperonala^/noxime  at  a  number  of  temperatures.  The 
increase  of  velocity  with  rise  of  temperature  was  found  to  obey 
van't  Hoff's  law.  The  method  was  also  applied  for  the  measurement 
of  the  inversion  of  j(;-iodobenzs?/7ialdoxime  in  «-propyl  tartrate  and  to 
the  transformation  of  wwonitrotoluene  into  w-nitrotoluene,  satisfactory 
constants  being  obtained.  It  was  shown  that  by  the  same  method  the 
dynamic  isomerism  of  ammonium  thiocyanate  and  thiocarbamide  and 
of  ammonium  cyanate  and  carbamide  could  be  followed. 


120.  "  Mercuric   zinc   cyanide."      A   correction. 
By  Wyndham  Rowland  Dunstan. 

In  a  paper  communicated  to  the  Society  in  1892  {Trails.,  1892,  61, 
666),  the  author  described  the  results  of  an  investigation  of  the 
"  antiseptic  cyanide "  which  had  been  introduced  into  surgery  by 
Lord  Lister.  The  conclusion  was  arrived  at  that  the  substance  was 
an  unstable  double  mercuric  zinc  cyanide,  for  which  the  formula 
proposed  was  Zn^Hg(CN)jo,  and  this  was  stated  to  correspond  with 
40"65  per  cent,  of  mercuric  cyanide.  This  is  a  miscalculation,  as 
the  formula  actually  requires  35  per  cent,  of  mercuric  cyanide,  and 
must  therefore  be  rejected. 

The  formula  which  most  nearly  corresponds  with  the  maximum 
percentage  of  mercuric  cyanide  found,  namely,  385,  and  which  is 
also  in  accordance  with  the  curves  plotted  from  numerous  experi- 
mental data,  is  Zn(CN)2,JHg(CN)2,  which  requires  41-6  per  cent,  of 
mercuric  cyanide. 

The  salt,  prepared  as  described,  may  therefore  be  regarded  as  a 
trizincic  monomercuric  octacyanide  of  the  formula  Zn^llg{C^)^, 
which,  as  shown,  inevitably  suffer.s  some  decomposition  by  the  water 
present  during  its  precipitation. 
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121.  "  Ethyl  6-inethyl-2  pyrone-3  :  5-dicarboxylate  and  its 
derivatives."     By  John  Lionel  Simonsen. 

When  ethyl  ethoxymethylenemalonate  reacts  with  ethyl  sodioaceto- 
acetate,  ethyl  ^-jnethyl-2-pyrone-^  :  5-dicarboxylate  is  obtained  : 

(C02Et)2:c:CH-OEt  +  CHNaAc-COgEt  -^ 

(C0.^Et)./C:CH-CHAc-C02Et. 
pTx^C(C02Et)-C02Et  „^C(CO>t)— CO^p. 

^    ^C(COoEt):CMe-OH  ""^  ^"^C(C02Et):CMe^^- 

The  same  product  results  from  the  interaction  of  (I)  ethyl  ethoxy- 
methyleneacetoacetate  and  ethyl  sodiomalonate ;  (II)  ethyl  ethoxy- 
methyleneacetoacetate  and  the  ethyl  sodiocyanoacetate,  and  (III)  ethyl 
ethoxymethylenecyanoacetate  and  ethyl  sodioacetoacetate. 

Ethyl  6-methyl-2-pyrone-3  : 5-dicarboxylate  readily  reacts  with  am- 
monia, with  formation  of  ethyl  ammonium  %-hydroxy-'I-methylptjridine- 

3  : 5-dicarboxylate,  CH<^[^^2^.^^ill5(^|J^>N,  which  ou  hydrolysis 
with  alcoholic  potash  yields  6-hydroxy-2-methylpyridine-3  : 5-dicarb- 
oxylic  acid,  CH<^|^'^2H)^(0H^^j^^  ^^.j^j^.!^  has  already  been  de- 
scribed by  Errera  {Ber.,  1900,  33,  2969).  The  action  of  aniline  ou 
ethyl  6-methyl-2-pyrone-3  : 5-dicarboxylate  has  also  been  investigated. 


122.  -'Contributions  to  the  chemistry  of  the  amidines.     Part  II. 
2-Anilinobenzoxazole  and    the    supposed    anilodihydrobenz 
oxazole."     By  George  Young  and  Albert  Edward  Duustan. 

The  authors  have  reinvestigated  the  two  substances  described  in 
the  literature  as  anilinobenzozazole  and  anilodihydr9benzoxazole. 
They  confirm  the  nature  and  constitution  of  the  aniliuocompound, 
but  find  that  the  supposed  isomcride  is  in  reality  carbanilide. 

The  following  substances  were  described  : 

Acetylanilinobenzoxazole,  CjgHgON., Ac,  m.  p.  9P,  p-chlorophenyl- 
carbamide,  (J-K-jON^Cl,  m.  p.  212°,  di-;}-chlorocarbanilid(i,  m.  p.  289"", 
IricfUorocarbanilide,  CijHpONjClg,  m,  p.  262°,  and  di-p-tolylcarbamide, 
w.  p.  265°. 

128.  "The  slow  decomposition  ofammdnium  chromite,  diohromate, 
and  trichromate  by  heat."     By  Walter  Craven  Ball. 

When  ammonium  dichromate  is  heated  at  temperatures  betweea 
185°  an  1  205\  it  gradually  bojomes  dark  brown  and  finally  black, 
and    nitrogen,  wntur,  and  utumouia  are  evolved.     After  heating  for 
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several  days,  the  remaining  black  substance  has  the  approximate 
percentage  composition  :  Cr203,  83*89;  active  oxygen,  9'00,  and  water, 
6  93.  This  corresponds  fairly  well  with  the  formula  SCrOgjHgO,  but 
the  composition  is  not  quite  constant. 

If  the  heating  is  interrupted  at  an  intermediate  stage,  it  is  found 
that  part  of  the  dichromate  has  decomposed,  with  production  of  a 
black,  insoluble  substance,  nearly  half  the  nitrogen  of  the  decomposed 
dichromate  being  contained  in  it.  This  black  substance  also  varies  in 
composition,  but  approximates  to  the  formula  2Cr03,Cr203,2NH3,H.^O. 

The  slow  decomposition  of  ammonium  dichromate  is  therefore 
partly  a  dehydration  to  this  insoluble  compound  containing  ammonia, 
and  partly  a  combustion  of  the  hydrogen  of  the  ammonium  to  form 
water,  with  production  of  nitrogen. 

The  author  has  studied  quantitatively  the  decomposition  of 
ammonium  chromate  and  of  ammonium  trichromate  under  similar 
conditions  ;  the  substances  decompose  in  a  similar  manner. 


ADDITIONS   TO   THE    LIBRARY. 

I.   Donations. 

Bloxam,  W.  Popphvoell.  Report  to  the  Government  of  India,  con- 
ta  ining  an  account  of  the  research  work  on  indigo  performed  in  the 
University  of  Leeds,  1905 — 1907,  by  W.  Popplewell  Bloxam,  with  the 
assistance  of  b'.  II.  Wood,  /.  Q.  Orchardson,  H.  Gaunt,  and  F.  Thomas  ; 
and  under  the  general  supervit;ion  of  A.  G.  Perkin.  pp.  117.  1908. 
(Reed.   19/5/08.)  From  His  Majesty's  Secretary  of  State  for  India. 

Institute  of  Chemistry  of  Great  Britain  and  Ireland.  A  list  of 
official  chemical  appoiutment.s  compiled,  ...  by  Richard  B.  Pilcher. 
Second  edition,     pp.  172.      London  1908.     (Reference.) 

From  the  Institute  of  Chemistry. 

Landauer,  John.  Spectrum  analysis.  Authorised  English  trans- 
lation by  /.  Bishop  Tingle.  Second  edition,  pp.  ix  +  236.  New  York 
1907.     (Reed.  13/5/08.) 

From  the  Publishers  :  Messrs.  John  Wiley  «fe  Sons. 

National  Physical  Laboratory.  Collected  researches.  Vols.  II, 
and  III.     pp.  286,  252.     ill.     [London]  1908.     (Reed.  16/5/08.) 

Report  for  the  year  1907.     pp.  97.     ill.     Teddington  1908. 

From  the  National  Physical  Laboratory. 
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Richardson,  .S'.  S.  Magnetism  and  electricity,  and  the  principles 
of  electrical  measurement,  pp.  viii  +  596.  ill.  London  1908.  (Reed. 
14/5/08.)  From  the  Publishers  :  Messrs.  Blackie  &  Son. 

"United  States.  Public  Health  and  Marine- Hospital  Service. 
Hygienic  Laboratory.  Bulletin  No.  41.  Milk  in  its  relation  to  the 
public  health.  By  various  authors,  pp.  756.  ill.  Washington 
1908.     (Reed.  4:15 jOS.)  From  the  Surgeon-General. 


II.  By  Purchase. 

Brouchuisius,  Daniel.  Secreta  Alchimise  Magnalia  D.  Thomse 
Aquinatis,  De  Corporibus  supercoelestibus,  &  quod  in  rebus  inferi- 
oribus  inveniantur,  quoque  modo  extrahantur  :  De  Lapide  minerali, 
animali,  tfc  plan  tali.  Item  Thesaurus  Alchimise  secretissimus ;  quern 
dedit  frati  suo  Reinaldo.  Accessit  et  loannis  De  Rupescissa  Liber 
lucis,  ac  Raymundi  Lullij  opus  pulcherrimum,  quod  inscribitur 
Clavicula  &  Apertorum  in  quo  omnia  quae  in  opere  Alchimise  requir- 
untur,  venust6  declarantur,  &  sine  quo,  ut  ipse  testatur  LuUius,  alij 
sui  Libri  intelligi  neqeunt.  Opuscula  studiosis  artis  secretissimae,  ut 
summ6  necessaria,  ita  lectu  iucundissima  .  .  .  Cum  Prsefatione  D. 
loannis  Heurnij.  Lugduni  Batiivorum,  Ex  Officina  Thomse  Ba«son 
1598.     pp.  71.     1   plate.     {Reference.) 

Carrara,  G.  Elektrochemie  der  nichtwlissrigen  Lbsungen.  Ueber- 
setzt  von  Kurt  Arndt.  (Sammlung,  Vol.  XII.)  Stuttgart  1908. 
{Reed.  27/4/08.) 

Congr^s  international  de  chimie  appliques.  Bruxelles  Anvers, 
4-11  Aout  1894.  Compte  rendu,  pp.  ccxxxi  4- 302.  Bruxelles  1894. 
{Reed.  14/5/08.) 

Paris.     Compte  rendu  in-extenso.     3  vols.     pp.   622,  788, 

472.     Paris  1902.     {Reed.  14/5/08.) 

Hjelt,  Edv.  Berzelius-Liebig-Dumas.  Ihre  Stellung  zur  Radikal- 
theorie  1832—1840.  (Sammlung,  Vol.  XII..)  Stuttgart  1908.  {Reed. 
27/4/08.) 

Hofiuann,  A.  W.  Biographic  de  Jean  Baptiste  Andr^  Dumas,  avee 
c.mplt'-ment.     pp.  74,  14.     Paris  1880,  1885.     {RecJ.  14/5/08.) 

Mynsicht,  lladrianua  d.  Thesaurus  et  Arraantentarium  Medico- 
Chymicum.  In  quo  selectissimorum  contra  quosuis  morbos  Pbarma- 
corum  conficiendorum  secretissima  ratio  aperitur,  \n\k  cum  eorumdem 
V'irtuto,  Ubu,  <t  I^osi.  Cui  in  fine  adjunctum  e.st  Testamentuni 
Hadrianeuin  do  Auroo  Philosophorum  lapido.  Editio  tertia  emen- 
datior.     Vonetiis,  1696.     pp.  [xvi]  + 490  +  [xlii].     {Reference.) 

Rner,  Rudolf.  Metnllographie  in  elemontarer  Darstelhmg.  p]>. 
xii  +  312.     ill.     Hamburg  1907.     {Reed.  20/5/08.) 


139 

TJbbelohde,  L.  Handbuch  der  Chemie  und  Technologie  der  Oele 
und  Fette.  Chemie,  Analyse,  Gewinnung  und  Verarbeitung  der  Oele, 
Fette,  Wjichse  und  Harze.  Band  I.  pp.  xiv  +  832.  ill.  Leipzig 
1908.     {Reed.  20/5/08.) 

Vorlander,  D.  Kriatallinisch-fliissige  Substanzea.  (Sammlung, 
Vol.  XII.)     Stuttgart  1908.     {Rtcd.  30/3/08.) 

Watts,  W.  Marshall.  Index  of  spectra.  Appendix  S.  pp.  155. 
Lon.lon  1908.     {Reed.  14/5  08.) 

Zeitschrift  fUr  wissenschaftliche  Photographie  Fhotophysik  und- 
Photochemie.  Vol.  VI,  Ac.  Edited  by  K.  Sohaum.  Leipzig  1908+  . 
{Reference.) 


RESEARCH     FUND. 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  June 
next.  Applications  for  Grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  ou,  or  before, 
Monday,  8th  June,  1908. 

All  persons  who  received  grants  in  June,  1907,  or  in  June  of  any 
previou.s  year,  whose  accounts  have  not  been  declared  closed  by  th« 
Council,  are  reminded  that  reports  must  be  in  the  hands  of  the 
Hon.  Secretaries  not  later  than  Monday,  Ist  June. 

The  Council  wish  to  draw  special  attention  to  the  fact  that  the 
income  arising  from  the  donation  of  the  Worshipful  Company  of 
Goldsmiths  is  to  be  more  or  less  especially  devoted  to  the  encourage- 
ment of  research  in  inorganic  and  metallurgical  chemistry.  Further- 
more, that  the  income  due  to  the  sum  accruing  from  the  Perk  in 
Memorial  Fund  is  to  be  applied  to  investigations  relating  to  problems 
connected  with  the  coal-tar  and  allied  industries. 
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At  the  next  Ordinary  Meeting,  Thursday,  June  4th,  1908,  at 
8.30  p.m.,  the  following  papers  will  be  communicated  ; 

"  Condensation  products  from  pinene  aminodicarboxylic  acid." 
By  W.  Godden. 

"  A  delicate  test  for  bromides  alone,  or  in  solution  with  chlorides." 
By  J.  8.  Jamieson. 

"  Experiments  on  the  synthesis  of  l-methylcyc^ohexylidene-4-acetic 
acid."     By  W.  H.  Perkin  and  W.  J.  Pope. 

"  The  triazo-group.  Part  IV.  Allylazoimide."  By  M.  0.  Forster 
and  H.  E.  Fierz. 
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Thursday,  June  4th,  1908,  at  8.30  p.m.,  Sir  "William  Ramsay, 
K.C.B.,  F.R.8.,  President,  in  the  Chair. 

Mr.  J.  Gibson  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrh.  : 

Thomas  Aubertiu,  B.A.,  c/o  Messrs.  George  Anderson  «fc  Co.,  Ltd., 

Carnoustie,  N.B. 
John  William  Pearson,  B.A.,  Buxton  College,  Buxton. 
Fi'ank  Perry,  63,  Tunnel  Street,  Coseley,  near  Bilston,  Staffs. 
George  O'Brien  Power,  Fatehpur,  U.P.  of  Agra  «fe  Oudh,  India. 
William    Frothinghani    Roach,    M.D.,  M.S.,  Royal    Mersey    Yacht 

Club,  Rock  Ferry,  Cheshire. 

Of  the  following  papers,  those  marked  *  were  read  : — 

^124.  "  The  interaction  of  copper  and  nitric  aoid  in  presence  of 
metallic  nitrates  considered  with  reference  to  the  existence  of 
hydrates  in  solution."  By  Edward  Henry  Rennie,  Alfred  James 
Higgin,  and  William  Tennant  Cooke. 

The  authors  find  that  in  most  cases  the  addition  of  metallic  nitrates 
greatly  accelerates  the  dissolution  of  copper  in  nitric  acid,  but  that 
nitrates,  such  as  those  of  rubidium  and  ceesium,  cause  oonsiderablfi 
retardation.  They  consider  that  these  effects  are  due  to  the  «*it  - 
drawal  by  the  salts  of  water  or  nitric  acid  from  the  solution,  and  the 
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consequent  concentration  or  dilution  of  the  acid,  and  regard  their 
results  as  confirmatory  of  the  views  now  generally  held  that  combina- 
tion takes  place  between  solvent  and  solute.  They  find,  moreover, 
that  the  accelerations  produced  by  the  nitrates  of  any  one  group  of 
metals  decrease  as  the  atomic  weights  of  the  metals  increase.  When 
copper  nitrate  is  added  to  the  nitric  acid,  the  dissolution  is  greatly 
accelerated.  Hence  the  view  that  the  auto-acceleration  always  ob- 
served when  copper  is  dissolved  in  nitric  acid  is  due  to  nitrous  acid 
requires  to  be  modified,  the  accumulation  of  copper  nitrate  in  the 
solution  being  an  important  factor  in  the  progress  of  the  change. 

Discussion. 

Dr.  Veley  remarked  that  the  results  obtained  by  the  authors  might 
in  some  cases  be  due,  not  to  the  nitrates  per  se,  but  also  to  the  nitrous 
acid  or  nitrites  formed  therefrom.  Thus,  when  the  conditions  are 
such  that  copper  dissolves  in  nitric  acid  (containing  nitrous  acid), 
copper  nitrite  is  initially  formed,  which  is  subsequently  converted  into 
the  nitrate.  It  appeared  to  him  that  it  would  be  of  interest  if  the 
authors  were  to  extend  their  investigations  to  metals  other  than 
copper,  such  as  mercury,  which  dissolves  initially  as  merciirous  nitrite, 
yielding  mercurous  nitrate  and,  finally,  mercuric  nitrate  under  certain 
conditions.     Silver  and  bismuth  behave  generally  as  copper. 

Mr.  W.  C,  Reynolds  pointed  out  that  nitric  acid,  with  or  without 
the  presence  of  nitrates,  has  no  action  whatever  on  metallic  copper  if 
it  is  freed  from  traces  of  nitrous  acid,  even  in  the  case  of  much 
stronger  acid  than  that  referred  to.  This  could  be  effected  in  a  few 
seconds  at  the  ordinary  temperature  by  adding  a  trace  of  sodium 
peroxide  to  the  acid  solution — the  addition  of  carbamide  was  not  so 
effective. 

The  alkaloids,  morphine,  and  especially  brucine,  afford  colour  testa 
for  the  presence  of  nitrous  acid  in  such  acid  solutions,  and  the  addition 
of  either  should  cause  no  coloration  for  some  hours  in  the  absence  of 
nitrous  acid  (Reynolds  and  Sutcliffe,  J.  Soc.  Chem.  hid.,  1906,  25, 
612).  He  thought  some  of  the  apparently  anomalous  results  obtained 
by  the  authors  might  be  due  to  the  varying  amount  of  the  "  trace  " 
present. 

Prof.  AiiMSTiiGNa  (who  had  given  an  account  of  the  paper)  said 
that,  whilst  he  was  in  accord  with  the  authors  that  salts  exercised  a 
"  concentrating  effect,"  he  did  not  think  that  the  acceleration  observed 
was  due  to  the  direct  withdrawal  of  water  from  the  nitric  acid;  the 
aoid  used  was  too  dilute  and  the  proportion  of  wait  too  small  to 
account,  ou  such  an  assumption,  for  the  effects  produced.  It  wan, 
however,  well  known  that  the  dissolution  of  copper  was  dcpondont  on 
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the  presence  of  nitrous  compounds,  and  he  was  inclined  to  think  that 
salts  produced  their  effect  by  modifying  the  condition  of  these 
compounds  in  solution.  From  this  point  of  view,  the  observations 
were  most  striking  and  valuable  as  throwing  fresh  light  on  the 
changes  involved  in  the  dissolution  of  metals  in  presence  of  nitric  acid. 
As  to  the  influence  of  copper  nitrate,  it  was  to  be  remembered  that 
the  heat  of  dissolution  of  copper  in  nitric  acid  is  a  negative  quantity, 
and  that,  from  this  point  of  view,  copper  nitrate  is  a  more  effective 
solvent  of  copper  than  the  acid. 


*12D.  "  The  triazo-group.    Part  IV.    Allylazoimide." 
By  Martin  Onslow  Forster  and  Hans  Eduard  Fierz. 

Allylazoimide,  CHg'CH'OH^'Ny,  prepared  with  some  difficulty  from 
allyl  chloride  and  sodium  azide,  is  a  mobile,  refractive  liquid  which 
boils  at  76"5'^  under  760  mm.  pressure  ;  owing  to  subsidiary  changes, 
the  yield  is  disappointing.  The  dibromide,  CjH^NgBr.,,  is  a  heavy, 
colourless  liquid,  boiling  at  87°  under  5  mm.  pressure. 

The  diazoamino-co»t/)OMn(/,  CyHjNj,  arises  from  allylazoimide  by 
spontaneous  isomeric  change,  crystallising  from  the  liquid  azoimide  in 
colourless,  transparent,  lustrous  prisms  which  melt  and  decompose  at 
192°;  the  substance  is  bimolecular,  and  is  remarkably  sensitive 
towards  dilute  acids,  including  acetic,  which  liberate  two-thirds  of  the 
nitrogen  in  elemental  form. 

*136.  "  Aromatic  arsenic  and  arsinic  acids." 
By  Frank  Lee  Pyman  and  William  Colebrook  Beynolda. 

In  the  preparation  of  /j-aminophenylarsonic  acid  and  2-amino- 
toly  1-5 -arsenic  acid,  the  corresponding  bisaminoarylarsinic  acids, 
which  have  been  briefly  alluded  to  by  Benda  and  Kahn  (Ber.,  1908, 
41,  1672),  were  obtained.  The  isolation  of  these  by-products  was 
described,  and  the  following  new  substances  were  characterised. 

_       O        _ 

Bis-l-aminotolyl-^ -arsinic  acid,  NH2<('       y-A.B-<f       ^NHg,    formg 

CH3     OH     ~CH3 

highly  refracting,  microscopic  needles,  melting  and  decomposing 
at  247 — 249°.  The  sodium  salt  forms  large,  hard,  prismatic  needles, 
which  melt  at  74 — 75°  and  contain  7^  molecular  proportions  of  water 
of  crystallisation. 

Bi8-2-aceti/laminotoli/l-5- arsinic  acid,  C^gHgiO^NjAsjjHjO,  crystal- 
lises from  water  in  highly  refracting,  microscopic  prisms,  melting 
at  242—244°. 
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Its  sodium  salt  forms  radial  clusters  of  silky  needles,  which  melt  at 
106 — 107°  and  contain  6  molecules  of  water  of  crystallisation. 

Bia-^-aminophenylarsinic  acid,  C^^-y^O^^P^^,  forms  matted  needles, 
melting  at  248—249°.  Its  sodium  salt  crystallises  in  large,  mono- 
clinic  plates,  containing  between  5  and  G  molecular  proportions  of 
water  of  crystallisation ;  its  barium  salt  forms  large,  hard  prisms 
containing  7i  molecular  proportions  of  water  of  crystallisation. 

Bis-T^-ucetylaminophenylarsinic  acid,  C^gllj-O^NgASjSHoO,  ciystal- 
lises  from  water  in  rosettes  of  needles,  and  melts  at  275°.  Its  sodium 
salt  forms  prismatic  needles  containing  9  molecules  of  water  of 
crystallisation. 

Discussion. 

The  President  inquired  whether,  in  view  of  the  fact  that  antimony 
compounds  appeared  to  be  more  effective  than  arsenic  compounds  as  a 
remedy  for  sleeping  sickness,  any  attempts  had  been  successful  to  form 
similar  compounds  with  antimonic  acid? 

Dr.  Pyman  replied  that  no  such  attempts  had  as  yet  proved  successful. 


127.  "  Condensation  products  from  aminopinenedicarboxylic   acid.' ' 
By  William  Godden. 

Condensation  products  of  glycine  and  aspartic  acid  with  amino- 
pinenedicarboxylic acid  have  been  obtained,  and  their  copper  salts 
prepared. 


128.  "  A   delicate   test  for    bromides   alone   or    in    solution    with 
chlorides."     By  James  Sprunt  Jamieson. 

The  solution  to  be  tested  is  heated  to  boiling  with  1  or  2  c.c.  of 
dilute  sulphuric  acid  and  1  or  2  c.c.  of  potassium  dichromate  ;  it  is 
then  cooled,  and  shaken  with  chloroform.  The  chloroform  layer  is 
separated,  washed  two  or  three  times  with  water,  and  finally  shaken 
with  a  little  dilute  potassium  iodide  solution.  In  the  presence  of  a 
bromide,  the  chloroform  is  coloured  violet,  due  to  the  liberated  iodine. 

The  following  equation  probably  represents  the  reaction  : 

6NaBr  +  K.fiv.p^  +  7H2SO^  =- 

3NajS0^  +  KaSO<  +  Cr2(SOj3  +  THjO  +  3  Br.^. 

The  above  reaction  will  detect  0*0  milligram  of  sodium  or  «*{x)ta8sium 
bromide,  either  free  or  in  presence  of  sodium  chloride. 
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129.  "  Experiments  on  the  synthesis  of  l-methykv/c-/ohexylidene-4- 
acetic   acid,   CHMe<^|^2;GH2N^^.(,jj.(^Q^jj       p^j.^  j„      jy 

William  Henry  Perkin,  jun.,  and  William  Jackspn  Pope. 

The  authors  have  continued    the   work   of    which   a     preliminary 
account  has  already  appeared  (Proc,  1906,  22,  107). 


130.  "  A  method  for  the  measurement  of  rate  of  change  in  solid 
alloys.  "     (Preliminary  note.)     By  Guy  Dunstan  Bengough. 

The  method  consists  in  heating  portions  of  the  metastable  alloy  at  a 
selected  temperature  for  various  lengths  of  time. .  The  portions  are  then 
quenched  in  water  to  stereotype  as  far  as  possible  the  phases  present 
at  the  selected  temperature.  Photomicrographs  are  made  at  a 
magnification  determined  by  the  coarseness  of  the  crystalline 
structure.  From  the  entire  negative,  an  enlargement  is  made  on 
bromide  paper,  the  degree  of  enlargement  again  depenling  on  the 
coarseness  of  the  structure.  The  relative  proportions  of  the  phases 
present  may  then  be  determined  by  cutting  them  out  separately  and 
•weighing.  Curves  are  then  plotted  with  axes  representing  time  and 
percentages  of  any  given  constituent,  showing  the  rate  of  change  at 
the  selected  tempeiature. 

Tests  made  on  the  uniformity  of  the  bromide  paper  used  for  the 
enlargement  and  on  the  difference  in  weight  between  portions 
of  the  paper  which  printed  black  and  white  respectively  have 
shown  that  the  errors  due  to  these  causes  are  negligibly  small  when 
compared  with  some  others  inherent  in  the  process. 

Duplicate  measurements  of  the  percentage  of  one  of  the 
constituents  in  a  copper- zinc  alloy  gave  the  following  results : 

Proportion  of 

Alloy.  o-coustituent.  Mean. 

Cu,  60  per  cent.    \  i.  67  3  ^, 

Zn,  40         „         /  "■    "'•'  ^'  ^ 


Proportion  of 
o-coustituent. 

i. 
ii. 

67-3 
67-7 

i. 
ii. 

67-5 
67-7 

i. 
ii. 

89-2 
89-3 

Another  specimen  of  same  alloy !  •.'  »-.-  67 "6 

Another    specimen  annealed   7\  i.  89*2  so  •>« 

hours  at  540°  and  slowly  cooled/  ii.  89-3  ^^'~^ 

By  careful  selection  of  typical  portions  of  the  alloy,  and  with 
crystalline  structures  suitable  to  the  method,  the  limit  of  accuracy 
appears  to  be  about  ±  0*25  per  cent. 

Comparative  tests  have  been  made  to  ascertain  how  far  planimetric 
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measurements  of   the  areas    of   the   phases   after  enlargement  agree 
with  the  results  obtained  by  the  method  described  : 

Alloy.  Proportion  of  o-coustitueiit.  Mean. 

Cu,  60  per  cent.  \  By  planimeter    59-2  ;  58-5  58-85 

Zn,  40        „       / ByAveighiug       596  ;  60  0  59-8 

Same,    annealed  at   640°\         By  planimeter    64-6;  64  2  64-4 

and  slowly  cooled /         By  weighing       65"3;64"6  64"95 

The  planimeter  gives  the  lower  result  in  both  cases,  for  a  reason 
not  yet  ascertained.  The  actual  proportions  of  the  a  constituent 
in  the  above  experiments  have  no  signiBcance ;  they  depend  on 
the  rate  of  cooling  adopted  in  the  various  experiments.  The 
particular  alloys  used  have  merely  been  chosen  to  test  the  method  of 
measurement  proposed. 

Huntington  and  Desch  have  very  recently  (April  28,  1908)  read 
a  paper  before  the  Faraday  Society  on  the  "  Planimetric  Analysis  of 
Alloys,"  and  their  work  has  come  to  the  author's  notice  since  his  own 
results  were  obtained.  They  consider  the  planimetric  measurement 
of  the  ax'eas  to  be  more  accurate  and  preferable  to  weighing.  The 
present  author  considers  the  weighing  method  to  be  preferable  for 
many  kinds  of  structure,  and  to  be  susceptible  of  considerable 
accuracy.  The  author  is  using  it  for  the  measurement  of  rate  of 
change  in  copper-zinc  alloys. 


131.  "  Viscosity  determinations  at  high  temperatures." 
By  Charles  Edward  Fawsitt. 

The  viscosity  of  some  fused  salts  and  metals  has  been  measured  by 
the  method  recently  described  by  the  author  (Proc.  Roy.  Soc,  1908, 
80,  A,  290).  The  absolute  viscosities  of  sodium  nitrate,  potassium 
nitrate,  sodium  chloride,  potassium  chloride,  sodium  bromide,  potassium 
bromide,  aiid  lithium  chloride  have  been  determined  over  a  considerable 
range  of  temperature.  The  best  comparison  of  the  viscosities  of  salts 
is  obtained  by  choosing  in  all  cases  the  values  at  the  melting  points,  or 
at  temperatures  equally  distant  from  the  melting  points.  The  viscosity 
of  a  sodium  salt  at  its  melting  point  is  very  nearly  the  same  as  the 
viscosity  of  the  corresponding  potassium  salt.  The  viscosity  of  the 
salts  examined  was  in  no  case  greater  than  003  (C.G.S.  units);  as  the 
viscosity  of  water  at  20°  is  0  01,  the  viscosity  of  these  salts  is  rially 
not  so  much  greater,  as  might  have  been  expected.  The  viscosity  of  a 
mixture  of  sodium  and  potassium  nitrates  shows  a  maximum  value  at 
the  coui|)OMition  torrosponding  with  the  eutoctic  mixture,  provided  the 
cuniparison  is  made  at  teniporatures  equally  distant  from  the  melting 
point!.  The  viscoBity  of  a  salt  decreiises  with  rise  of  temperature.  The 
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temperature-coefficients  of  these  salts  are  proportional  to  their 
viscosities.  Metals  have  also  a  small  viscosity.  Lead  and  tin  at 
their  melting  points  are  only  about  three  times  as  viscous  as  water. 
Bismuth  and  mercury  have  only  about  twice  the  viscosity  of  water. 
When  a  molten  metal  is  cooled  to  its  solidifying  point,  there  is  no  abrupt 
or  large  increase  in  the  viscosity  to  indicate  the  approach  of  the  solid 
state.  The  change  from  tho  liquid  to  the  solid  stite  corresponds  with 
a  sudden  and  violent  change  in  viscosity. 


132.  "  Dinitrodiphenylamine-o-sulphonic  acids."  (Preliminary  note.) 
By  Samuel  Smiles. 

By  heating  2-chloro-5-nitrobenzenesiilphonic  acid  with  the  nitro- 
anilines,  the  corresponding  dipheuylamine-o-sulphonic  «ct'/«are  formed. 
The  acids  may  be  isol  ited  as  the  sparingly  soluble,  yellow  aodium  salts 
in  a  yield  equal  to  about  20 — 25  per  cent,  of  the  theoretical.  Tliese 
sub.stances  have  been  prepared  with  a  view  to  effecting  the  synthesis 
of  the  diphenylamine  sulphoxides. 


133.  "The  study  of  the  absorption  spectra  of  the  hydrocarbons 
isolated  from  the  products  of  the  action  of  aluminium  chloride 
on  naphthalene."     By  Annie  Homer  and  John  Edward  Purvis. 

In  an  investigation  of  the  action  of  aluminium  chloride  on  naphtha- 
lene, one  of  the  aut,li  >rs  isolated,  beside^;  Friedel  &  Crafts'  /3/t?-diiiaphtliyl, 
three  new  hydrocarbons,  O^^Hjg,  ^^H^^,  and  C^^H.-g  {Trans.,  11)07,  91, 
1103).  In  the  hope  of  obtaining  additional  evidence  as  to  ihe  con- 
stitution of  these  substances,  a  comparative  study  of  their  absorption 
spectra  with  that  of  naphthalene  has  been  made.  The  absorption 
spectrum  of  the  hydrocarbon  C.j^^Hgg.  which  was  supposed  to  be  an 
alkyl  derivative  of  dinaphthanthracene,  <^^22'^n»  ^^^  ^^''^  been  com- 
pared with  those  of  dinaphthanthracene  and  picene. 

The  absorption  curves  for  these  hydrocarbons  show  that : 

1.  The  hydrocar  1)011  O^^H^g  is  a  naphthalene  derivative. 

2.  The  h\drocarbon  C^^Hge  ^*^  *  constitution  similar  to  that  of 
j8/3-dinaphthyl. 

3.  The  isomeric  hydrocarbons,  picene,  and  dinaphthanthracene  have 
markedly  different  absorption  curves. 

4.  The  hydrocarbon  C26H.22  is  an  alkyl  derivative  of  picene  and  not 
of  dinaphthanthracene,  as  had  been  previously  suggested. 
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134.  "  The  synthesis  and  constitution  of  certain  pyranol  salts  related 
to  brazilein  and  haematein."  By  William  Henry  Perkin,  jun., 
Robert  Robinson,  and  [in  part]  Maurice  Russell  Turner. 

The  authors  have  continued  the  work  of  which  a  preliminary 
account  has  already  appeared  {Proc,  1907,  23,  149). 

135.  "  Brazilin,  haematoxylin,  and  their  derivatives.  Part  IX.  On 
Brazilein,  haematein,  and  their  derivatives."  By  Paul  Engels, 
William  Henry  Perkin,  jun.,  and  Robert  Robinson. 

The  authors  have  continued  the  investigation  of  which  a  preliminary 
account  has  already  appeared  (Proc,  1907,  23,  166,  291). 

136.  "  The  effect  of  constitution  on  the  optical   activity  of 
nitrogen  compounds."     By  Reginald  William  Everatt. 

Three  substituted  ammonium  iodides  containing  the  n-butyl  group, 
namely,  phenylmethyl-«-butylallyl,  />-biomophenylbenzylmethyl-n- 
butyl,  and  pbromophenylmethyl-n-butylallylammonium  iodides,  and 
also  p-bromophenylbenzylmethylallylammonium  iodide  have  been 
resolved.  The  first  three  were  required  to  fill  up  gaps  in  the 
series  already  examined  (Thomas  and  Jones,  Trans.,  1906,  89,  280  ; 
Jones  and  Hill,  Trans.,  1908,  93,  295),  whilst  the  fourth  was  needed 
for  purposes  of  compari^on  with  the  phenylbenzylmethylallyl- 
ammonium  iodide  of  Pope  and  Peachey  {Trans.,  1899,  75,  1127).  The 
cam phorsul phonic  acids  failed  to  effect  resolution  in  the  case  of  the 
third  compound  mentioned,  which  was  successfully  accomplished  by 
means  of  both  camphoric  and  tartaric  acids. 

The  values  obtained  for  the  ammonium  salts  containing  the  radicles 
named  are  as  follows  : 

[M]d  for      [M]o  for  iodide  [M]d  for  iodide 
basic  ion.         in  alcohol,      in  chloroform. 

Phenylmethyl-n-butylallyl 85  6° 

jj-Bromoj)henylmcthyl-n-lmtylallyl..         98*0 

p-Bromopheiiyibenzyimethyl-n-butyl  -  308*7 

p-Bromophetiylbfii/.yltiicthylallyl  ...    -191"1 

In  all  the  casea  previously  examined,  the  value  of  [MJq  for  the 
iodide  in  chloroform  is  greater  than  in  ulcohol ;  [M]„  for  the  iodide  in 
alcohol  in  greater  than  [M]d  for  the  ion  in  water,  and  the  chloroform 
solution  becomes  inactive,  owing  to  racemisation. 

TheKo  relations  hold  in  the  above  cases,  which  were,  however, 
peculiar  in  that  the  rapidity  of  racemisation  in  chloroform  was  much 
greater  than  UKual,  none  of  the  above  compounds  requiring  more. 
Uuin  twenty -four  hours,  and  Horae  considerably  less,  for  complete 
raoemiitation. 


105'1° 

123  0' 

114-3 

187-9 

-354-2 

-481-5 

-242-1 

-346-0 
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137.  "  The  electrolytic  oxidation  of  some  hydroxybenzoic  acids." 
By  Arthur  George  Perkin  and  Frederick  MoUwo  Perkin. 

Sodium  purpurogallincarhoxylate,  0-y-Jl>jO^'CO^Si,ili^O,  obtained 
by  the  electrolytic  oxidation  of  gallic  acid,  forms  orange-brown 
leaflets,  and  this  with  potassium  acetate  gives  the  potassium  salt, 
OijH^Og'COjK.SHgO,  crystallising  in  prismatic  needles.  The  barium 
salt,  {C-y^ll^O^)^a.,  crystallises  similarly. 

Alethyl  tetramethylpurjmrogallincarboxylate,  (^^^^0^{Q^^^,  forms  pale 
yellow  needles,  m.  p.  120 — 121°,  and  on  hydrolysis  furnishes  the  acid, 
Q^^nf>^{QV{^)^,  yellow  needles,  m.  p.  182—183°.  Purpurogallin- 
carboxylic  acid  by  boiling  with  concentrated  potassium  hydroxide 
solution  is  converted  into purpurogallonecarboxylic  acid,  Cj^H^Os'COjH, 
yellow  needles  melting  above  360°,  which  separate  both  in  the 
anhydrous  form  and  with  two  molecules  of  water.  On  acetylation, 
acetylanhydropurpurogallonecarboxylic  acid,  Cj2H^Og*(C2H30)2,  is  pro- 
duced in  colourless  needles,  m.  p.  236 — 238°,  which  on  hydrolysis  is 
reconverted  into  purpurogallonecarboxylic  acid. 

Methyl  tetramethylpurpurogallonecarboxylate, 
CiiH30(0-CH3)4-C02-CH3, 
colourless  prisms,  m.  p.  110 — 111°,  and  the  corresponding  acid, 
Ci2H^Oy(CH3)4,  prisms,  m.  p.  166 — 167°,  were  described.  By  the 
electrolytic  oxidation  of  gallic  acid  in  60  per  cent,  sulphuric  acid 
(compare  D.R.-P.  85390),  flavellagic  acid.  0^^^f>^  {Trans.,  1906,  89, 
251),  is  obtained,  whereas  protocatechuic  acid  gives  catellagic  acid, 
Cj4HgO(;  {loc.  cit.),  but  the  yields  do  not  compare  favourably  with  those 
previously  obtained  by  means  of  persulphates.  The  best  results  with 
gallic  acid  were  obtained  by  employing  a  platinum  tube  as  anode  and, 
passing  cold  water  through  it,  using  a  divided  cell.  A  current 
density  of  0*22  ampere  per  square  centimetre  at  7 — 8  volts  was 
employed,  and  the  yield  of  flavellagic  acid  varied  from  35  to  40  per 
cent. 

For  the  preparation  of  sodium  purpurogallincarhoxylate,  the 
electrolyte  employed  was  15  per  cent,  sodium  acetate,  and  the  best 
results  were  obtained  without  the  employment  of  a  divided  cell.  The 
solution  was  vigorously  agitated  during  the  electrolysis,  the  current 
density  being  075  ampere  per  square  dcm.  and  the  E.M.F.  5 — 6  volts. 

138.  •'  Note  on  morindin."     By  Arthur  George  Perkin. 

Morindin  [Morinda  citrifolia)  according  to  Oesterle  and  Tisza 
{Arch.  Pharm.,  1907,  245,  534)  possesses  the  formula  C.^^HjoOu,  not 
CggHjgOj^  as  suggested  by  Thorpe  and  Greenall  {Tt'ans.,  1887,  51,  52), 
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and  gives  an  acetate,  C27HoiOi5(C2H30)9,  m.  p.  236 — 237°,  readily 
soluble  in  alcohol.  An  examination  of  morindin  {Morinda  umbellata) 
by  the  author  gave  results  agreeing  with  the  oHer  foi-oiula,  CogHogOj^ 
(Found,  C  =  55-37;  H  =  5'14).  The  acetyl  derivative,  prepared  by 
adding  pyridine  to  the  substance  in  acetic  anhydi-ide  and  boiling  for 
three  hours,  forms  pale  yellow  needles,  m.  p.  246 — 248°,  very 
sparingly  soluble  in  alcohol,  and  possessing  the  formula 

C,6HooOi,(C,H30)3 

(Found,  C  =  56'01  ;  H  =  5'14,  and,  on  hydrolysis,  acetic  acid 
=  53'60,  morindone  =  29"84,  29-99).  The  morindone  thus  produced 
was  pure  (Found,  C  =  66'64;  H  =  3"90).  Morindin  acetate  was 
unaltered  by  long  digestion  with  acetic  anhydride,  and  was  also 
formed  when  the  method  given  by  Oesterle  and  Tisza  {loc.  cit.)  was 
employed.  The  sugar  obtained  by  hydrolysis  of  the  glucoside  gave  an 
osazone,  m.  p.  202 — 203°,  sparingly  soluble  in  alcohol,  whereas  that 
described  by  Oesterle  and  Tisza  is  readily  soluble,  and  melts  at  197°. 
Independent  analyses  of  morindin  carried  out  for  the  author  at  the 
University,  Manchester,  gave  0  =  5510,  55*10;  H  =  500,  520  per 
cent.,  and  it  thus  seems  likely  that  the  morindin  present  in  the 
Morinda  ciirifolia  is  not  identical  with  that  contained  in  the 
Morinda  umbellata. 


139.  "  Some  esters  of  arsenious  acid."     By  William  Robert  Lang, 
John  Francis  Mackey,  and  Ross  Aitken  Gortner. 

The  authors  have  heated  a  number  of  alcohols  and  phenols  in  contact 
with  arsenious  oxide,  using  a  reflux  condenser  with  a  Soxhlet  attach- 
ment containing  anhydrous  copper  sulphate  to  remove  the  water 
formed  in  the  reaction  6R0H  + As20g  =  2R3AsOg  +  3HjO,  otherwise  a 
condition  of  equilibrium  is  set  up  at  a  point  where  only  a  small  portion 
of  ester  has  been  formed.  Anhydrous  copper  sulphate  has  also  been 
employed  mixed  with  the  alcohol  and  arsenious  oxide  in  the  cold  with 
good  results.  The  following  esters  have  been  prepared  in  large 
quantities ;  they  all  decompose  with  water,  and  are  capable  of 
dissolviDg  considerable  amounts  of  the  arsenious  oxide  : 

Percentage  yield  with 
niihyiiroua  copper  sulpliate. 


Propyl  arKciiito ." 

i'cljutyl  armjiiito  

Triiiiuthylcarhinol  aneuittt . 

Ainy!  urMt-iiiuf    

MoAmyi  ariM;iiitu   

Phenyl  aracnito 


Ill 

^ 

Mixed 

Soxhlet. 

to^'elhcr  cold. 

B8-75 

14-8 

66-25 

15-8 

M-27 



f.4  -00 



:.8  62 

17-2 

60-00 

— 
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Yields  of  338  per  cent,  and  45  per  cent,  of  methyl  and  ethyl 
arsenites  respectively  were  obtained  also,  and  it  is  found  that  ethyl 
alcohol  has  a  much  greater  attraction  for  water  than  methyl  or  the 
higher  alcohol?,  which  accounts  for  the  smallness  of  the  yield  in  its 
case.  In  addition  to  those  mentioned  above,  esters  with  the  three 
cresols,  naphthol,  benzyl  alcohol,  the  diliydric  and  trihydric  phenol?, 
and  witli  methyl  salicylate  have  all  been  prepared,  but  not  quanti- 
tatively ;  the  reaction  takes  place  very  readily.  A  method  of  analysis 
for  the  phenyl  ester  by  titration  with  iodine  and  with  dichromate  was 
worked  out  and  gives  accurate  results. 


140.  "  a-Methylcamphor  and  fenchone."     By  Walter  Hamis  Glover. 

The  general  chemical  behaviour  of  a-raethylcamplior  has  been  con- 
trasted with  that  of  fenchone,  and  it  is  shown  that  the  two  substances 
are  essentially  different ;  thu«,  a-methylcamphor,  unlike  fenchone,  is 
readily  brominated,  yielding  a'-bromo-a-methylcamphor  (Minguin, 
Gompt.  rend.,  1903,  136,  751),  and  is  also  easily  converted  into  a 
yS-suIphonic  acid.  Fenchone,  therefore,  cannot  possess  the  constitution 
assigned  to  it  by  Wallach  (Annaleu,  1898,  300,  319);  objections  may 
also  be  raised  to  Semmler's  formula  {Cliem.  Zeit.,  1905,  29,  1313).  It 
is  suggested  that  the  following  formula  better  represents  the  behaviour 
of  fenchone  : 

CH.'CHij-CMe 

CMeg     . 

CHj-CH-CO 

The  following  new  derivatives  of  a-methylcamphor  have  been  pre- 
pared ;  they  are  very  similar  to  the  corresponding  derivatives  of 
<icamphor. 

a -Broviomethyl- a-methylcamphor,  CjQHj^Br(CII.2Br)0,  crystallises  in 
colourless,  silky  needles,  m.  p.  108 — 109°,  [a\a  -f  117-5°  in  benzene. 
a-Methylcaviphor-^sulphonic  acid,  CjoHj^MeO'SOgll,  forms  large, 
deliquescent,  colourless  prisms,  m.  p.  114 — 116°  (decomp.),  [ajil* -I-  18-7° 
in  water;  the  barium  salt,  (CjiHj.,04S)2Ba,6H20,  forms  large,  thick, 
transparent,  hexagonal  plates,  m.  p.  66° ;  the  sulphonyl  chloride, 
Cj^H^^O'SO^Cl,  crystallises  in  transparent,  prismatic  needles,  m.  p. 
33°,  [aj'o  -i-295°  in  benzene;  the  sulphonamide,  CuHj^O'SOg'NHo, 
crystallises  in  long,  silky  needles,  ra.  p.  150°,  [a]u  —  6 '3°  in  chloroform  ; 
the  sulphonanhydramide,  Cj^Hj^ONS,  is  a  fine,  crystalline  powder, 
in.  p.  1675°.  ^-Bromo-a-methylcamphor,  CjjHj^OBr,  crystallises  in 
white,  silky  needles,  m.  p.  55°,  [a]"  -I- 18-8°  in  ethyl  alcohol.  a-Methyl- 
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camplun'oxtme,  CjiH^glNOH,  crystallises  in  long,  slender  needles,  m.  p. 
55°,  [a]^  +30-3°;  the  hydrochloride,  Ci^Hi90N,HCl,  forms  silky 
needles,  m.  p.  138°  (decomp.),  Methylcampholenonitrile  is  an  oil  with 
a  peppermint-like  odour,  b.  p.  226 — 228°. 


141.  "Ester  hydrolysis  and  theories  of  esterification." 
By  Arthur  Lap  worth. 

The  author  has  recently  pointed  out  (Proc,  1908,  24,  101)  that, 
whilst  the  initial  velocity  of  hydrolysis  of  ethyl  formate  in  acetone 
with  hydrogen  chloride  as  catalyst  is  roughly  proportional  to  the 
respective  concentrations  of  mineral  acid  and  ester,  it  is  hardly 
dependent  on  the  amount  of  water  present  within  a  range  of  4 — 20 
per  cent.,  and  concluded  that  this  afforded  definite  proof  of  the 
incorrectness  of  the  theory  advanced  by  Stieglitz,  which  demands  a 
proportionality  between  the  velocity  and  the  concentration  of  the 
water.  This  conclusion  was  erroneous,  because  the  possibility  remains 
that  the  water  so  affects  the  medium  (compare  following  note)  that 
the  effects  due  to  its  possible  depressing  effect  on  the  reaction  velocity, 
to  the  altered  ionisation  of  the  mineral  acid,  and  to  its  own  increased 
concentration  exactly  neutralise  one  another.  It  must  be  noted  that 
the  striking  coincidence  must  be  assumed  to  apply  in  alcoholic  solution 
within  similar  limits  as  the  results  of  Kistiatowski  show  [Zeitsch. 
phyaikal.  Chem.,  1898,  27,  253,  et  seq.). 

Reference  must  here  be  made  to  the  experiments  of  Ostwald  {J.  pr. 
Cftem.,  1883,  [ii],  28,  463),  in  which  tlie  effect  of  replacing  some  of 
the  water  by  acetone  during  ester  catalysis  was  found  to  be  very 
small. 

The  observed  increase  on  the  velocity  of  catalysed  esterification  with 
increase  of  alcohol  concentration  in  acetone  and  water  (see  following 
note),  as  well  as  in  water  (van't  Hoff  ;  Kistiatowski),  makes  it  appear 
very  probable  that  the  suggestion  of  Acree  and  Johnson  {Amer.  Chejn. 
J.,  1907,  38,  344),  namely,  that  the  alcohol  and  water  enter  into 
these  reactions  as  neutral  components  in  a  complex  ion  formation,  is 
correct ;  as  an  alternative  it  is  possible  (Stieglitz,  ibid.,  1908,  39,  60  ; 
Acree  and  Johnson,  loc.  cil.)  that  both  ions  of  these  compounds  act 
gimultaneouHly,  but  this  seems  less  acceptable.  It  is  not  necessary, 
however,  a  priori,  either  for  chemical  or  mathenuvtical  reasons,  to 
Hupf)OHo  that  during  reactions  in  which  carbouyl  compounds  take  part 
under  tln)  influt-nco  of  mineral  acids  it  is  the  instantaneously  formed 
oxoniumions  which  are  directly  ooncornod,an(l  the  fallacy  in  this  assump- 
tion is  obvious  when  it  is  romomborod  that  the  measured  velocity  of 
brominatioD  of  acetone  {I'rana.,  1904,  85,  31,  et  seq.)  is  that  of  a 
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change  induced  in  the  carbonyl  compound  itself  by  the  mineral  acid 
before  the  bromine  enters  into  the  reaction  at  all ;  something  similar 
is  not  excluded  in  esterification. 


142.  "Experiments  on  the  formation  and  hydrolysis  of  esters, 
acetals,  and  allied  compounds."  (Preliminary  note.)  By 
Edward  Fitzgerald  and  Arthur  Lapworth. 

At  18-2°,.  the  initial  velocity  of  hydrolysis  of  methyl  acetate  is 
nearly  independent  of  the  concentration  of  the  water  within  the  limits 
4 — 30  per  cent,  in  acetone. 

During  esterification  by  ethyl  alcohol  in  acetone  or  ether,  the 
velocity  for  a  short  time  is  roughly  proportional  to  the  concentra- 
tion of  the  alcohol.  In  acetone,  which  appears  to  take  no  part 
in  the  reaction,  alcohol  depresses  the  initial  velocity  of  hydrolysis 
of  methyl  acetate,  but  the  effect  of  water  on  the  reverse  reaction  is 
much  greater,  and  the  speed  of  esterification  of  acetic  acid  is,  very 
roughly,  inversely  proportional  to  the  concentration  of  water  within 
the  limits  4 — 20  per  cent.  This  appears  to  lend  considerable  support 
to  tbe  supposition  that  the  velocity  of  hydrolysis  of  an  ester  is 
intrinsically  proportional  to  the  concentration  of  the  water,  but  is 
proportionately  depressed  by  its  action  on  the  medium  and  the 
ionisation  of  the  hydrogen  chloride,  but  this  leaves  no  room  for  the 
depression  which  water  might  produce  on  the  velocity  of  esterification 
by  sharing  the  intermediate  products  with  the  alcohol.  (Depression  of 
the  velocity  of  esterification  by  water  was  noticed  by  Goldschmidt, 
Kistiatowski,  and  others.) 

Methods  of  estimating  the  speed  of  hydrolysis  of  acetals  and  of 
ethyl  orthoformate  have  been  devised.  The  latter  is  hydrolysed  by 
^/lOOO  hydrochloric  acid  at  a  speed  which  is  too  great  to  be  followed, 
but  in  ^/5000  hydrochloric  acid  (or  in  iV/lO  acetic  acid  to  which  an 
equivalent  of  sodium  acetate  has  been  added)  the  change  into  alcohol 
and  ethyl  formate  can  be  traced  ;  the  velocity  is  more  than  10,000 
times  as  great  as  that  of  the  hydrolysis  of  ethyl  formate. 

In  all  the  above  experiments,  hydrogen  chloride  was  used  as 
catalyst,  and  the  temperature  was  constant  within  0*05°. 

The  equilibrium  "  constant "  for  esterification  in  acetone  shows 
irregularities  similar  to  those  seen  when  acetone  is  absent,  the 
proportion  of  ester  being  altered  to  an  unexpectedly  small  extent  by 
addition  of  excess  of  alcohol. 

It  is  hoped  that  the  ionisation  factor  of  hydrogen  chloride  in  the 
media  employed  having  been  ascertained,  a  further  study  of  the 
reactions  will  throw  some  light  on  these  questions. 
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LOTHAR  MEYER  MEMORIAL. 

The  Council  has  decided  to  make  a  donation  of  £10  to  the  Lothar 
Meyer  Memorial  Fund. 

Many  old  pupils  and  admirers  of  the  author  of  "  Die  Modernen 
Theorien  der  Chemie  "  may  be  desirous  of  contributing  to  this  Memorial, 
and  the  Treasurer  will  be  glad  to  receive  before  the  end  of  June 
subscriptions  from  Fellows  and  others  to  the  Fund. 

Cheques,  <kc.,  should  be  made  payable  to  Dr.  Alexander  8cott, 
crossed  "  Lothar  Meyer  Memorial  Fund  A/c,"  and  sent  to  the 
Treasurer,  Chemical  Society,  Burlington  House,  W. 


LIST   OP   FELLOWS,    1908. 

The  List  of  Fellows  for  1908  is  now  in  active  preparation,  and 
changes  of  address  received  after  Slst  July  cannot  be  included  in  it. 

In  order  that  the  new  list  may  be  as  complete  as  possible,  those 
Fellows  whose  degrees  and  Christian  names  do  not  appear  in  full  are 
requested  to  communicate  them  to  the  Assistant  Secretary. 
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At  the  next  Ordinary  Meeting  on  Thursday,  June  18th,  1908, 
at  8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows  and  the 
following  papers  will  be  communicated  : 

"  The  thermal  decomposition  of  hydrocarbons.  Part  I.  (Methane, 
ethane,  ethylene,  and  acetylene)."     By  W.  A.  Bone  and  H.  F.  Coward. 

"  The  rusting  of  iron."     By  W.  A.  Tilden. 

"Studies  on  elementary  zirconium."  By  E.  Wedekind  and  S.  J. 
Lewis. 

"  The  constituents  of  Canadian  hemp.  Part  I.  Apocynin."  By 
H.  Finnemore. 

"  A  new  synthesis  of  apocynin."     By  H.  Finnemore. 

"The  constitution  of  the  diazonium  perbromides."  By  F.  D. 
Chattaway. 

"  Cholestenone."     By  C.  Dor^e  and  J.  A.  Gardner. 

"  A  new  form  of  potash  bulb."     By  A.  E.  Hill. 

'*  Solubility  of  silver  chloride  in  mercuric  nitrate  solutions."     By 

B.  H.  Buttle  and  J.  T.  Hewitt. 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Part  IX.      The    nitroso-  and  nitrogroups."     By  E.  C.  C.   Baly  and 

C.  H.  Desch. 
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CERTIFICATES   OF  CANDIDATES   FOR   ELECTION 
AT   THE   NEXT   BALLOT. 


N.B. — The  names  of  those  who  sign  from  "General   Knowledge" 
are  printed  in  italics. 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  June  18th,  1908. 

Ballantyne,  William  Henry, 

99,  Holmdene  Avenue,  Heme  Hill,  London,  S.E. 
Chartered  Patent  Agent  and  Consulting  Chemist.  B.Sc.  (Glasgow). 
Fellow  of  the  Chartered  Inst,  of  Patent  Agents.  Studied  Chemistry 
at  Allan  Glen's  Technical  School,  Glasgow,  1894-97,  and  at  Glasgow 
University,  1897-1900;  "Joseph  Black"  medallist  in  Chemistry, 
1897-98;  Thomson  Research  Scholar,  1898-99;  assisted  Lord 
Kelvin,  1898-99,  in  researches  on  electrical  properties  of  metals, 
alloys,  «fec. 

J.  A.  Williamson.  Robert  Robertson. 

Horatio  Ballantyne.  Frank  L.  Teed. 

Alfred  Gordon  Salamon, 

Bevan,  Edward  Morris, 

10,  Coronation  Street,  Aberkeotig. 
Assistant  Master  responsible  for  the  Science  at  the  P.  T.  Centre, 
Tondu,  Glam.,  and  Lecturer  in  Chemistry  at  the  Certificate  Classes  at 
Bridgend  "  Intermediate  School."  (1)  Position  and  experience  as 
Lecturer;  (2)  Inter.  B.Sc,  First  Class,  Loudon  University  (Chemistry 
being  one  of  the  subjects  of  examination).  Studied  Practical  and 
Theoretical  Chemistry  under  Dr.  Mills  at  the  Northern  Polytechnic, 
London. 

W.  H.  Mills.  S.  G.  Bade. 

Herbert  Eccles.  E.  A.  Tyler. 

J.  M.  Davey. 
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Blyther,  Donald  Francis, 

77,  Knights  Road,  Silvertown,  E. 
Civil  Servant.     Associate  of  the  Royal  College  of  Science,  London  ; 
B.Sc.  Hon?,,  London,  in  Chemistry ;  one  year  in  the  Research  Labora- 
tory of  the  Royal  College  of  Science. 

William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  James  C.  Philip. 

J.  T.  Hewitt. 
Brown,  James, 

20,  Tower  Road,  Dartford,  Kent. 
Pharmaceutical    Chemist.      Manufacturing    chemist   with    Messrs. 
Burroughs,    Wellcome    &,  Co.,   Dartford,    Kent.      I    am    desirous    of 
keeping  in  touch  with  modern  chemistry. 

H.  A.  D.  Jowett.  M.  Barrowcliff. 

Frederic  H.  Lees.  Francis  H.  Carr. 

F.  G.  P.  Remfry.  Wm.  C.  Reynolds. 

Cooper,  Charles  Duncan, 

The  Laboratory,  776,  Oxford  Road,  Reading. 
Analyst.     I  wish  to  keep  in  touch  with  recent  developments  of 
Chemistry.     I  am  engaged  at  present  in  investigations  on  a  technical 
process. 

E.  A.  Tyler.  Walter  M.  Gardner. 
Percy  Edgerton.  W.  M.  Seaber. 

B.  North. 
Cowburn,  John  Robert, 

Belmont  Villa,  Birkbeck  Grove,  Acton,  London,  W. 
Technical   Chemist.     Advanced   Student  in    Analytical   Chemistry. 
Certificated  "  Soap  Making,"  City  and  London  Guilds.    Fourteen  years' 
experience  as  Chemist  and  Manager  in   Sulphuric  Acid,  Alkali,  and 
Soap  Industries. 

J,  E.  Green.  John  E.  Farmer. 

A.  W.  Cowburn.  William  Thomson. 

T.  George  Shacklady.  J.  Carter  Bell. 

Fairweather,  James  Hill, 

62,  Wythes  Ixoad,  Silvertown,  E. 
Analytical  Chemist.    1  have  had  5i  years'  Technical  training,  mainly 
at  the  Wef>t   Ham  Municipal  Technical  Itiftituto ;    served   as    Pupil 
Assistant  to  W.  C.  Young,  F.L.C.,   F.C.S.,  Public  Analyst  for  West 
Ham,  Poplar,  Ac,  and  for  5  years  have  been  his  Chief  Assistant. 
W.  C.  Young.  William  Ping. 

Harold  A.  Auden.  W.  A.  Rugginz. 

F.  Henry  Streatfoild.  Georye  Dean. 
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Falk,  Kaufman  George  (B.Sc,  Columbia;  Ph.D.,  Strassburg), 
1070,  Madison  Avenue,  New  York  City. 
Chemist,  Columbia  University.  "Condeusations  of  o-Phthalaldehyde" 
(with   J.    Thiele).      "  Ignition    Temperatures  of   Gaseous    Mixtures." 
"Stereochemistry  of  Indigo"  (with  J.  M.  Nelson).     "  Calculation  of 
some  Chemical  Equilibria." 

Frederick  H.  Getman.  Marston  Taylor  Bogert. 

J.  Livingston  R.  Morgan.  C.  F.  Chandler. 

Samuel  A.  Tucker. 


Croasley-Holland,  Frank  William, 

Connaught  Club,  Marble  Arch,  VV.  , 

Chemist.     Desires  to  attend  the  meetings  of  the  Society  ;  to  use  the- 
Library ;  to  keep  in  touch  with  Chemical  Science. 

H.  A.  D.  Jowett,  Harold  C.  Sayer. 

F.  G.  P.  Remfry.  Francis  H.  Carr. 
Harold  Rogerson.  Frederic  H.  Lees. 

Holland,  Norman, 

Montreal  ;  4907,  Sherbrooke  St.,  W. 
Superintendent,  McCaskill,  Doug*ll  <fe  Co.,  Varnish  Manufacturers 
(Railway  and  Carriage  Varnishes).  Two  ye^rs  with  Dr.  J.  T.  Donald, 
Dominion  Government  Analyst  ;  three  years  Chief  Chemist,  Canada 
Iron  Furnace  Co.  (Blast  Furnaces),  Radnor  Forges,  Que.  ;  one  year 
Chemist  to  Riordan  Pulp  and  Paper  Co.,  Hawkesbury,  Ont.  ;  one  and 
a-half  years  Superintendent,  Vermilion  Chemical  Co.  (Electrolytic  Pro- 
cesses), Niagara  Falls,  N.Y. ;  three  years  Supt.,  McCaskill,  Dougall 
ic  Co. 

G.  P.  Gird  wood.  R.  H.  D.  Benn. 
Nevil  Norton  Evans.  Fred.  J.  Hambly. 

Fred.  C.  Dunscombe. 


Hutchinson,  Henry  Brougham, 

Ashby  Villa,  Devonshire  Road,  Harpenden. 
Agricultural     Bacteriologist,    Rothamsted    Experimental    Station. 
Ph.D.  (Gottingen).     Author  of    "  Uber  Kristallbildung  in   Kulturen 
denitn.   Bakterien,"  Cent.  Bakt.  Par.,  II.,    B.    16,   1906  ;  joint  author 
of  "The  Cultivation  of  Sugar  Beet  in  the  Midlands,"  Jour.  Soc.  Cltem. 
Indus.,  26.  19ii7. 

A.  D.  Hall  E.  J.  Russell. 

N.  H.  J.  Miller.  J.  Golding. 

Horace  T.  Brown. 
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King,  James  Kirkman, 

55,  Brewei-y  Road,  Plumstead,  Kent. 
Schoolmaster.      B.A.    (Cambridge).     Natural    Sci.    Tripos,   Part  I, 
1st  Class  ;  Natural  Sci.  Tripos,  Part  II  (Chemistry),  2nd  Class.   Science 
Master  at  Dean  Close  School,  Cheltenham,  since  Sept.,  1905. 

Arthur  Hutchinson.  H.  J.  H.  Fenton. 

S.  Ruhemann.  Isaac  S.  Scaif. 

R.  Harold  C.  Birt. 
Lyell,  Henry  Robert, 

"  Redcott,"  Dacres  Road,  Sydenham,  S.E. 
Student  of  Chemistry.     Studied  at  Goldsmiths'  College,  1900-1906, 
and  at  King's  College  from  1906  to  present  date. 

John  M.  Thomson.  Arthur  Lapworth. 

Herbert  Jackson.  Reginald  W.  L.  Clarke. 

Patrick  H.  Kirkaldy.  A.  C.  Osborn  Hann. 

Larmuth,  Lionel  Gordon, 

Grove  House,  Cheadle  Hulme,  Manchester. 
Manufacturing    Drysalter.     Attended   the    School   of   Technology, 
Manchester,  for  three  years;  Honours  Certificate,  City  and  Guilds;  I 
am  engaged  in  a  Manufacturing  Chemical  Industry,  and  am  desirous 
of  keeping  in  touch  with  modern  research. 

W.  J.  Pope.  J.  Grant. 

Jul.  Hlibner.  F.  S.  Sinnatt. 

L.  G.  Radcliffe.  S.  J.  Peachey. 

Meggitt,  Alfred  Ash,  B.Sc.  (London), 
Dacca,  Eastern  Bengal,  India. 
Agricultural  Chemist  to  the  Government  of  Eastern  Bengal  and 
Assam,  India.  Studied  for  4  years  at  the  University  College, 
Nottingham,  under  Profs.  Clowes  and  Kipping.  Assistant  Chemist 
and  Lecturer  in  Dairying,  Midland  College  of  Agric,  nearly  3  years. 
Agric.  Chemist  to  Govt,  of  Bombay,  and  Prof,  of  Agric.  Chemistry, 
Poona,  from  August,  1905,  to  November,  1907. 

John  Golding.  H.  Sand. 

J.  F.  Blackshaw.  R.  M.  Caven. 

Arthur  Slator.  F.  Stanley  Kipping. 

Okell,  Stanley  Allen  Warrington, 
27,  King's  Koad,  Ealing,  W. 
Advanced  Student  of  Chemi8try  at  the  Central  Technical  College 
(3rd  year). 

Henry  E.  Armstrong.  E.  Wheeler. 

Edward  Ilorton.  Walter  H.  Glovor. 

William  A.  Davis.  William  Robertson. 

J.  Vargas  Eyre. 
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Ray,  Haradhan,  M.A., 

4,  Jharaapooker  Lane,  Calcutta, 
Senior  Demonstrator  of  Chemistry,  and  Analytical  Chemist,  Indian 
Association  for  the  Cultivation  of  Science.  M.A.,  1900  (Calcutta). 
Sometime  Professor  of  Phy.sics  and  Chemistry,  Albert  College, 
Calcutta.  At  pi'esent  employed  as  Senior  Demonstrator  of  Chemistry, 
and  Analytical  Chemist  at  the  above  Association  for  the  last  three 
years. 

Chuni  Lai  Bose.  J.  Sen, 

T.  N.  Majumdar.  A.  L.  Sircar. 

P.  C.  Rdy. 

Readwin,  William, 

6,  Kirkfield  Terrace,  Morley,  Nr.  Leeds. 
Schoolmaster  and  Teacher  of  Chemistry.     Teacher  of  the  subject 
for  upwards  of  twenty  yeai's ;  Hegistered  Teacher  of  Chemistry  and 
Physics    under    the     West     Hiding    County    Council  ;      Teacher    of 
Chemistry,  Cleckheaton  Technical  Tnstitiite. 

R.  U.  Adie.  B.  North. 

W.  \V.  'i:4itmicliffe.  Arthur  Smithells. 

Geo.  K.  Welch. 

Rutter,  Clement  Thomas, 

4,  Bath  Terrace,  Han  well,  W. 
Chemist  to  the  Royal  General  Dispensaiy,  and  to  the  City  of  London 
Union,  St.  Bartholomew  Close.  Studied  under  Dr.  Muter,  Past 
President  of  the  Society  of  Public  Analysts.  I  perform  all  the 
analytical  work  of  the  Royal  General  Dispensary  ;  am  a  Member  of 
the  Pharmaceutical  Society,  and  desirous  of  keeping  in  touch  with  the 
latest  chemical  investigations. 

Hermann  C.  T.  Gardner.  Robert  W.  Lind.sey. 

0.  A.  Elias.  Sydney  Dunstan. 

A.  H.  M.  Muter. 

Southcombe,  James  Edward, 

138,  Chester  Street,  Birkenhead,  Cheshire. 
Chemical  Research.  Asst,  Chemist  to  the  Institute  of  Commercial 
Reseai'ch  in  the  Tropics;  B.Sc.  (1905),  Liverpool;  M.Sc.  (1907)  in 
Chemistry  ;  author  of  "  Effect  of  Superheated  Steam  on  llydrocarboii 
Oils,"  in  collaboration  with  T.  W.  Worrall  (/.  Soc.  Chem.  Inl., 
vol.  xxvii,  No.  7). 

J.  Campbell  Brown.  A.  W.  Titherley. 

F.  G.  Donnan.  Henry  Bassett,  jun. 

Thomas  Callan. 
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Speed,  John  Day, 

Mill  House,  Enfield  Lock,  Middlesex. 
Metallurgical  Chemist.  Have  been  employed  for  the  past  6  years 
in  the  laboratory  of  the  Royal  Factory,  Enfield  Lock,  as  Assistant 
Metallurgist,  the  work  consisting  of  the  usual  routine  of  analysis  of 
steel,  alloys,  and  general  factory  supplies,  also  the  mechanical  testing 
of  samft.  At  present  time  attending  special  course  at  Finsbury  College 
under  the  direction  of  Mr.  Castell-Evans,  F.I.C,  F.C.S. 

John  Castell-Evans.  L.  Dufty. 

L.  H.  Berry.  E.  Wheeler. 

W.  R.  Simpson  Ladell.  E.  W.  Bealey. 


Stewart,  Alexander  Mackintosh, 
Penang,  Straits  Settlements. 
Chemist.     Did  the  analysis  for  some  time  in  connection  with  the 
South  British  Marine  Insurance  Claims,  Singapore,  Ac. ;  interested  in 
chemical  studies  ;  partner  in  wholesale  and  retail   chemists'  business, 
Penang ;  Member  of  the  Pharmaceutical  Society  of  Great  Britain. 
John  C.  Hewlett.  Peter  MacEwan. 

\Vm.  Beaverly  Cowie.  William  Duncan. 

E.  J.  Millard.  H.  H.  Robins. 


Stokes,  Edward, 

King  William's  College,  Isle  of  Man. 
Schoolmaster.     B.A.,  Adelaide,   1903  ;  Magdalen  College,   Oxford, 
B.A.,  1906;  Exhibitioner,  Magdalen  College,  1906. 

N.  V.  Sidgwick.  Harold  Hartley. 

T.  S.  Moore.  D.  H.  Nagel. 

A.  F.  Walden. 

Ward,  Herbert  Horace, 

University  College  of  Wales,  Aberystwyth. 
Analytical  Chemist.  For  two  years  as  Assistant  to  the  Public 
Analyst  for  Stepney,  London  ;  twelve  months  Chemist  in  an  Electro- 
chemical Works ;  three  years  Assistant  to  the  J  .ecturer  on  Agri- 
cultural Chemistry  in  the  University  College  of  Wales,  Aberystwyth, 
and  Deputy  Analyst  for  seven  counties  (under  the  Fertilisers  and 
Feeding  HtufTs  Acts)  atliliated  to  the  College. 

J.  J.  Sudborough.  Charles  A.  Keane. 

T.  Campbell  James.  H.  Burrows. 

Alljert  E.  Parkes. 
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Wright,  Charles  Harold, 

Government  Laboratory,  Port  of  Spain,  Trinidad. 
Assistant  Analyst  and  Science  Master  in  Trinidad  (appointed 
March,  1908).  B.A.  (Cantab).  Formerly  Scholar  of  Sidney  Sussex 
College,  Cambridge  ;  A.I.C.  Assistant  Master  at  Rivington  G.  S. 
(1902-04),  at  Sutton  Valence  School  (1904-05).  From  Sept.,  1905, 
to  March,  1908,  with  Thomas  Fairley,  F.I.C.  Author  of  "A  Tem- 
perature Cox*rection,  &c.,"  J.S.C.I.,  vol.  26,  1907  (pp.  513-5). 

F.  H.  Neville.  Thomas  Fairley. 

Arthur  Smithells.  B.  A.  Burrell. 

W.  Lowsou.  H.  L.  Lee. 

Yates,  Harry  James, 

Redcroft,  Four  Oak?,  Warwickshire. 
Gas  Apparatus  Manufacturer  (Managing  r)irector,  John  Wright 
<k  Eagle  Range,  Ltd.,  Gas  Stove,  <fec..  Makers).  Has  made  numerous 
investigations  (still  in  progress)  into  the  combustion  of  gas  in 
conjunction  with  I'efractory  media,  and  has  for  many  years  carried  on 
chemical  and  other  work  in  his  own  physico-chemical  laboratory.  Has 
specialised  in  the  chemistry  of  gases,  and  is  the  author  of  a  number  of 
inventions  relating  to  the  perfecting  of  gas  combustion.  Is  desirous 
of  keeping  in  touch  with  genei'al  chemical  progress. 

A.  T.  Cocking.  Dugald  Clerk. 

Horatio  Ballantyne.  Harry  Sdvtster. 

J.  W.  Helps.  W.  Mackean. 

Young,  Charles  Robert, 

11,  Low  Pavement,  Nottingham. 
Demonstrator  in  Chemistry,  University  of  Sheffield.    B.Sc.  (Lond.). 
Joint  author  with   Professor  Purdie,  F.R.S.,  of   "The  Alkylation  of 
Rhamnose." 

William  A.  Tilden.  G.  T.  Morgan. 

M.  O.  Forster.  Chapman  Jones. 

James  C.  Philip.  \V.  Palmer  Wynne. 


The  following  Certificate  has  been  authorised  by  the  Council  under 
Bye- Law  I  (3) : 

Vidyant,  Hari  Prasad,  M.A.,  C.B., 

Etawah,  United  Provinces,  India. 
Executive  Engineer,  Irrigation  Branch  P.W.  Department.     M.A., 
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First  Class,  first  on  list  1 894,  Allahabad  University ;  Passed  as 
Civil  Engineer,  higher  certificate,  first  on  list  1897,  Roorkee  Thoma- 
son  Civil  Engineering  College,  India.  Prizes  and  Medals :  Gold 
medal,  B.A.,  1892,  Canning  College,  Lucknow  ;  Empress  Victoria 
Jubilee  medal,  M. A.,  1894,  Allahabad  University;  Council  of  India 
prize  of  Rs.  1000  and  Thomason  prize  of  Rs.  250  (for  best  student) ; 
Cantley  Gold  medal,  Mathematics ;  Maclaghan  prize  for  Experimental 
Science  (chemistry  and  physics).  Surveying  medal.  Civil  Engineering 
medal,  Drawing  medal,  Photography  medal,  Roorkee.  Worked  at 
Practical  Chemistry  in  Canning  College,  and  also  at  Roorkee 
Engineering  College.  Greatly  interested  in  Chemistry  in  its  applica- 
tions to  Engineering,  Agriculture,  and  Photography,  and  so  desirous 
of  keeping  in  touch  with  modern  developments. 

Hem  Chandra  Chatterji.^         Gopal  Ch.  Banerjee. 
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PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.24.  No.  344 

Thursday,  June  18th,  1908,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  F.  W.  Caton,  H.  F.  Coward,  and  E.  J.  Wat  kins  were 
formally  admitted  Fellows  of  the  Society. 

The  President  made  a  short  communication  with  reference  to  the 
Seventh  International  Congress  of  Applied  Chemistry,  to  be  held  in 
London  at  Whitsuntide,  1909  (May  27th  to  June  2nd),  under  the 
Hon.  Presidency  of  Sir  Henry  Roscoe,  he  himself  being  the  acting 
President.  The  King  has  consented  to  be  Patron,  and  the  Prince  of 
Wales  Vice-Patron ;  it  is  hoped  that  His  Royal  Highness  will  be  able 
to  open  the  Congres.«.  The  meetings  will  be  held  in  the  University 
Buildings,  in  the  Imperial  College  of  Science,  and  in  the  Central 
Technical  College.  There  are  special  section.s  for  (1)  Analytical 
Chemistry ;  (2)  Inorganic  Chemistry  and  Allied  Industries  ;  (3) 
Metallurgy  and  Mining — Explosives ;  (4)  Organic  Chemistry  and 
Allied  Industries;  (5)  Industry  and  Chemistry  of  Sugar;  (6)  Starch 
Industry ;  (7)  Agricultural  Chemistry ;  (8)  Hygiene,  Medical 
and  Pharmaceutical  Chemistry — Bromatology ;  (9)  Photographic 
Chemistry;  (10)  Electrical  and  Physical  Chemistry,  and  (11)  Law, 
Political  Economics,  and  Legislation  with  reference  to  Chemical 
Industries,  of  which  Presidents,  Vice-Presidents,  and  Secretaries  have 
already  been  appointed. 

A  considerable  sum  has  already  been  collected  privately  to  meet  the 
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expense  of  the  Congress,  and  a  general  appeal  will  be  issued  shortly. 
The  provisional  Programme  of  the  week  has  been  drawn  up  ;  it  com- 
prises the  opening  meeting  in  the  Albert  Hall,  a  conversazione  at  the 
Natural  History  Museum,  a  banquet  at  the  Crystal  Palace,  and 
lectures  by  Professor  Haller,  Professor  Otto  Witt,  Professor  Nasini, 
and  Sir  Boverton  Redwood.  Sectional  meetings,  at  which  papers  will 
be  read,  will  be  held  daily  during  the  meeting.  Committees  have 
been  formed  in  foreign  countries  to  organise  the  work  of  the  sections, 
and  an  Executive  Committee  has  charge  of  the  arrangements  at  home. 
It  is  anticipated  that  the  Congress  will  be  largely  attended  ;  meetings 
in  Paris,  Berlin,  and  Rome  were  attended  by  about  3000  chemists. 
The  Hon.  Sec.  is  Mr.  William  Macnab,  of  10,  Cromwell  Crescent, 
S.W. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

William  Colet  Birch,  B.A.,  22,  Glazbury  Road,  W.  Kensington,  W. 

John  Griffin,  B.A.,  7,  Carlton  Terrace,  Batley. 

Jo.-eph  Albert  Hughes,  School  of  Mines,  Charters  Towers,  Queens- 
land. 

Thomas  Ernest  Hull,  6,  Selborne  Terrace,  Greenbank,  Darlington. 

James  Colquhoim  Irvine,  Ph.D.,  D.Sc,  Dunmurry,  Rathelpie, 
St.  Andrews. 

Frederick  Martin  Kay  Menzies,  M.D.,  F.R.C.P.,  79,  Davies  Street, 
Berkeley  Square,  W. 

Howard  Houlston  Morgan,  B.Sc,  Technical  College,  Auckland, 
New  Zealand. 

A  Certificate  has  been  authorised  by  the  Council  under  Bye-law  I 
(par.  3)  in  favour  of: 

H.  V.  Krishnayya,  B.A.,  Mallesvaram,  Bangalore,  Mysore,  India. 

A  Billot  for  the  election  of  Fellows  was  held,  and  the  following 
Mrere  subsequently  declared  duly  elected  : 

William  Heniy  Ballantync,  B.Sc.  Alfred  Ash  Meggitt,  B.Sc. 

Edwatd  Morris  Bevan.  Stanley  Alien  Warrington  Okcll. 

Doniild  Francis  Blyther,  B.Sc.  Haradhan  Ray,  M.A. 

.Tames  Brown.  William  Ueiulwin. 

Charles  Duncan  Coojjer.  Clement  Thomas  Ruttcr. 

John  Robert  Cowburn.  .lamos  Kdward  Southcombe,  M.Se. 

James  Hill  Fiiirweiither.  John  Day  Speed. 

KaiiTman  George  Fdlk,  B.Sc,  I'h.D,  Alexander  Mackintosh  Stewart. 

Frank  William  Crossloy- Holland.  Kdward  Stokes,  B.A. 

Norman  Holland.  Hari  Prasad  Vidyant,  M.A. 

Henry      Bronsham       Hutchinson,  Herbert  Horace  Ward. 

I'li.D.  Charles  Harold  Wright,  B.A. 

James  Kirkman  King,  B.A.  Harry  James  Yates. 

Lionel  Gordon  harmiith.  Charles  Robert  Young,  B.Sc. 
Henry  KolMsrt  Lyell. 
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Of  the  following  papers,  those  marked  *  were  read  : — 

*143.  "The  thermal  decomposition  of  hydrocarbons.  Parti.  [Methane, 
ethane,  ethylene,  and  acetylene.]  "  By  William  Arthur  Bone 
and  Hubert  Frank  Coward. 

The  results  of  a  systematic  investigation  of  the  modes  of  de- 
composition of  the  four  hydrocarbons  at  temperatures  between  500° 
and  1200°  were  described.  The  theoi'ies  advanced  by  Berthelot, 
V.  B.  Lewes,  and  others  were  critically  examined,  and  doubts  raised 
as  to  the  importance  of  acetylene  as  a  factor  in  such  processes. 

Methane,  which  is  by  far  the  most  stable  of  the  four  hydrocarbons, 
and  a  principal  product  of.  the  decomposition  of  the  other  three, 
decomposes  for  the  main  part  directly  into  carbon  and  hydrogen.  The 
decomposition  is,  within  the  range  of  temperature  investigated,  a 
surface  effect,  and  the  carbon  deposited  is  of  a  peculiarly  hard  and 
lustrous  type.  The  large  quantities  of  methane  formed  during  the 
decomposition  of  the  other  three  hydrocarbons  can  only  be  explained 
on  the  supposition  that  "residues,"  such  as  :CH  and  ICH^  (which 
may  be  considered  to  have  a  momentary  separate  existence  during  the 
dissolution  process),  are  directly  "  hydrogenised  "  in  an  atmosphere 
rich  in  hydrogen.  The  assumption  of  the  momentary  formation  of 
such  "  residues  "  (or  the  tendency  to  give  rise  to  them,  which  actually 
becomes  operative  at  moderately  high  temperatures)  as  the  result  of 
the  initial  dissolution  of  the  hydrocarbon  molecule,  reudera  it  possible 
to  formulate  a  rational  scheme  of  the  chief  causes  at  work,  and  their 
modes  of  operation  in  each  particular  case. 

It  may  be  supposed  that  these  "  residues  "  are  capable»of  (a)  forming 
HjCICHj  or  HCiCH  as  the  result  of  encounters  with  other  like 
residues,  or  (b)  breaking  down  directly  into  carbon  and  hydrogen,  or 
(c)  combining  with  hydrogen  to  form  methane,  and  that  all  three 
possibilities  may  be  realised  simultaneously  in  proportions  dependent 
on  the  temperature  and  the  amount  of  hydrogen  present.  The  scheme 
of  decomposition  of  the  three  hydrocarbons  (omitting  secondary 
"polymeric"  changes,  which  are  essentially  low  temperature  effects) 
is  as  follows  : 

HH  f{a)  CjH^  +  Hj. 

H-C-C-H  =   [2(:CH2)  +  H2]   =  Ub)  2C  +  2H,  +  Hj. 
HH  ({c)  plus  H2  =  2CH^ 

Ethane. 


=    [2(:CH)  +  II,]     =  -\{b)   2C  +  H2  +  H2. 

(c)  ;>^us2H2  =  2CH^. 


Ethylene. 
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H-C:CH   =   I2(:0H)1  =  J^*^  2C  +  H2. 

■'  \(c)  plus  3Ti^  =  2CK,. 

Acetylene 


Polymerisation  to  CgHg,  &c. 

Discussion. 

Prof.  Armstrong  said  that  the  conditions  under  which  acetylene 
was  produced  were  undoubtedly  peculiar;  he  had  sought  for  it  in  vain 
in  the  oil  gas  produced  by  cracking  petroleum.  If  formed  in  the 
process,  it  underwent  change  very  readily.  It  was  by  no  means 
necessary  to  assume  that  the  benzene  which  was  produced  was  formed 
from  acetylene.  He  could  not  agree  with  Dr.  Bone  as  to  the  influence 
of  surfaces  in  the  changes  studied ;  he  thought  they  must  play  a  pre- 
dominant part.  He  was  in  agreement  with  him,  however,  as  to  the 
manner  in  which  methane  was  formed,  that  is  to  say,  that  it  was 
formed  by  the  hydrogenation  of  fragments. 

Dr.  Divers  asked  whether  the  production  of  methane  from  acetylene 
at  800°,  in  presence  of  large  excess  of  hydrogen,  was  not  sufficiently 
accounted  for  as  being  the  result  of  the  union  of  the  acetylene  and 
hydrogen  with  decomposition  of  the  product  into  methane,  without 
making  the  assumption  of  the  temporary  existence  of  the  substance 
CHI 

Prof.  Mills  referred  to  the  great  importance  of  the  authors' 
investigation,  especially  in  connexion  with  the  manufacture  of  coal 
gas.  He  thought  the  experiments  showed  that  hydrogen  (probably 
on  account  of  its  less  density)  protected  ready-made  methane  better 
than  nitrogen  did.  Hydrocarbons,  such  as  CH  and  CHj,  if  they  could 
possibly  be  formed,  would,  in  his  opinion,  be  certain  to  polymerise 
(like  acetylene,  for  instance),  and,  in  their  polymerised  state,  it  would 
be  extremely  unlikely  that  hydrogen  would  combine  with  them. 

Prof.  Bone,  in  reply,  said  that  he  was  clearly  of  the  opinion  that^ 
whilst  the  decomposition  of  methane  was,  within  the  range  of  tempera- 
ture investigated,  entirely  a  surface  effect,  in  the  other  three  casea 
surface  played  a  much  less  prominent  part.  No  one,  he  thought^ 
could  witness  the  sudden  decomposition  of  acetylene  at  high  tempera- 
ture with  its  accompaniment  of  incandescence  without  admitting  that 
the  chemical  change  took  place  throughout  the  whole  mass  of  the  gas 
and  was  not  confined  to  the  layer  in  contact  with  the  hot  walls  of 
the  containing  vessel.  Time  did  not  permit  him  to  cite  all  the 
evidence  in  favour  of  the  hypothesis  that  such  residues  as  lOH.^  and 
!0H  are  actually  formed  during  these  decompositions ;  but  he  thought 
that  when  Dr.  Divers  and  Prof.  MilJK  had  had  the  ojjportunity  of 
studying  the  whole  of  the  facts  brought  to  light,  during  the  investi- 
gation, their   doubts   on    that    point   would    largely   disappear.     Do 
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himself  felt  convinced  that,  in  the  cases  of  ethane  and  ethylene,  the 
collapse  of  the  molecule  was  preceded  by  the  elimination  of  hydrogen 
in  the  manner  stated  in  the  paper. 


*144.  '*  The  rusting  of  iron."    By  William  Augustus  Tilden. 

An  account  was  given  of  a  series  of  experiments  from  which  the 
following  conclusions  are  drawn  : 

1.  Oxygen  or  air  together  with  liquid  water  are  alone  necessary  to 
produce  rusting  without  the  assistance  of  carbonic  acid,  failure  on 
the  part  of  other  experimenters  to  produce  rusting  in  iron  prepared  by 
treatment  with  chromic  acid  being  probably  due  to  "passivity." 

2.  Water  alone  in  the  absence  of  oxygen  attacks  iron  slowly,  pro- 
ducing a  film  of  what  is  probably  ferrous  hydroxide,  as  it  is  wholly 
converted  into  brown  rust  on  admission  of  pure  oxygen.  In  this 
connexion,  the  experiments  of  Whitney  {J.  Amer.  Cliem.  Soc,  1903, 
25,  298),  repeated  and  approved  by  Walker,  Cederholm,  and  Bent 
(/.  Amer.  Chem.  Soc,  1907,  29,  1255),  were  confirmed. 

3.  Iron  rust  even  when  very  old  and  constantly  exposed  to  the 
weather  always  contains  ferrous  oxide. 

4.  The  process  of  rusting  is  due  in  the  first  instance  to  electrolytic 
action  promoted  in  all  ordinary  cases  by  the  existence  of  carbonic 
acid  in  water  exposed  to  the  air,  and  by  the  presence  in  iron  of 
various  compounds  of  carbon,  silicon,  phosphorus,  and  sulphur.  That 
electrolytic  action  does  occur  locally  in  all  commercial  iron,  whether 
malleable  iron,  grey  or  white  cast  iron,  or  steel  immersed  in  water,  is 
shown  by  the  use  of  the  **  ferroxyl  "  indicator  (phenolphthalein  and 
ferricyanide)  introduced  by  Walker  and  his  colleagues,  and  in  other 
ways.  In  ordinary  rusting,  the  process  is  also  assisted  by  the 
depolarising  action  of  the  layer  of  ferric  oxide  or  hydroxide  formed 
externally  on  the  rust  spot. 

The  conditions  of  rusting  of  pure  iron  have  never  yet  been  studied, 
inasmuch  as  a  pure  iron  in  a  massive  form,  if  indeed  in  any  form,  is 
unknown. 

Discussion. 

Dr.  JowETT  said  that  he  was  interested  to  know  that  Prof.  Tilden's 
experiments  confirmed  those  carried  out  by  himself  many  years  ago. 
Although  there  were  difliculties  in  the  hydrogen  peroxide  theory  of 
rusting,  he  would  like  to  know  how  the  electrolytic  theory  would 
account  for  the  inhibiting  effects  of  salts  like  sodium  nitrite  and 
potassium  ferrocyanide,  and  the  absence  of  this  inhibiting  effect  by 
potassium  nitrate  and  potassium  ferricyanide,  <fec. 

Prof.    Armstrong    said    that  as   they   were    canned    out    in    bis 
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laboratory,  lie  had  enjoyed  the  opportunity  of  witnessing  all 
Dr.  Moody's  experiments.  One  of  his  most  striking  observations  was 
that  a  piece  of  iron,  insulated  from  the  glass  by  coating  the  ends  with 
paraffin  wax,  had  remained  unrusted  after  many  months'  exposure 
partly  immersed  in  water  and  partly  in  air,  bub,  on  turning  the  tube 
so  that  the  metal  came  into  contact  with  the  glass  at  some  point,  the 
iron  soon  rusted.  It  therefore  did  not  seem  to  be  in  a  passive  state. 
He  (the  speaker)  thought  the  effect  was  perhaps  due  to  silicic  acid 
from  the  glass. 

But  even  admitting,  for  the  sake  of  argument,  that  treatment  with 
chromic  acid  had  rendered  the  iron  passive,  Prof.  Tilden's  results, 
important  and  valuable  as  they  were,  did  not,  in  the  speaker's 
opinion,  in  the  least  invalidate  Dr.  Moody's  conclusions.  The  subject 
must  be  considered  from  the  theoretical  as  well  as  from  the  pi'actical 
side.  Recalling  the  fact  that,  in  1885,  in  the  course  of  the  discussion 
on  Mr.  Brereton  Baker's  communication  on  "  Combustion  in  Dried 
Gases,"  he  had  insisted  that  the  conditions  to  be  satisfied  in  the  case 
of  any  chemical  change  were  those  involved  in  a  galvanic  cell — that 
the  system  must  contain  an  electrolyte — Prof.  Armstrong  said  that 
this  contention  had  been  entirely  justified  by  later  observations, 
especially  by  Mr.  Baker's  work  on  the  interaction  of  hydrogen  and 
oxygen.  Not  only  was  a  di"y  mixture  of  these  gases  inert,  but  the 
presence  even  of  liquid  water  was  not  sufficient  to  determine  inter- 
action ;  dirty  water — water  containing  impurity  which  rendered  it  an 
electrolyte — alone  conditioned  the  change.  From  this  point  of  view, 
it  was  impossible  that  interaction  should  set  in  between  iron,  water 
and  oxygen  :  some  trace  of  acid  impurity  must  be  present  to  condition 
the  change. 

Prof.  TiLDEN,  in  reply,  recalled  the  familiar  fact  that  water  in 
contact  with  glass  became  alkaline  and  not  acid,  and  that,  although  he 
could  not  profess  to  account  for  the  effects  produced  by  all  the  salts 
mentioned  by  Dr.  Jowett,  it  was  obvious  that  all  those  which,  like 
alkalis,  produced  hydroxyl  ions  in  aqueous  solutions  would  tend  to 
retard  the  process  of  rusting. 


*145.  "  Studies  on  zirconium." 
By  Edgar  Wedekind  and  Samuel  Judd  Lewis. 

The  authors  have  studied  the  chemical  and  physical  properties  of 
zirconium.  From  a  specimen  containing  95*55  per  cent,  of  zirconium 
and  4*14  per  cent,  of  oxygen,  the  value  14  was  obtained  for  the  atomic 
▼olume  and  the  valucn  G-078  and  6*753  for  the  atomic  heat. 
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146.  "The  constituents  of  Canadian  hemp.      Part  I.      Apocynin." 
By  Horace  Finnemore. 

The  principal  constituent  of  the  root  of  Apocynum  cannahinum 
(0"2  per  cent.)  is  identical  with  the  crystalline  apocynin  of  commerce, 
and  with  the  product  previously  isolated  by  Wood  {J.  Anivr.  Med. 
Assoc,  1904,  43,  1953)  for  pharmacological  purposes. 

Apocynin,  OgHj^jOg,  which  has  a  faint  odour  of  vanillin,  forms 
slender,  colourless  prisms,  m.  p.  115*^.  It  is  convertible  into  a 
crystalline  potassium  derivative,  and  into  acetyl,  benzoyl,  and  m'.thyl 
derivatives,  m.  p.  57°,  106°,  and  51°  respectively;  it  yields  an  oxima 
and  a  well-defined  hydrazone  and  semicarbazone,  m,  p.  126°  and  167^ 
respectively  ;  its  molecule  contains  a  single  methoxjl  group.  As 
it  has  no  aldehydic  properties,  it  follows  that  apocynin  is  a  hydroxy- 
methoxyacetophenone.  It  is  in  fact  identical  with  the  acetovanillone 
(4-hydroxy-3-methoxyacetophenon^  obtained  by  Tiemann  {Ber.,  1891, 
24,  2855)  from  tsoeugenol,  and  by  Goldschuiiedt  and  Hemmelmayr 
{Alonatsh.,  1894,  35,  338)  from  scoparin,  and  has  the  constitution 
(compare  following  abstract)  : 

MeO_ 

H0<^     NcO-CHj. 

The  pharmacological  properties  of  apocynin  are  under  investigation. 
A  synthesis  of  acetovanillone  from  vanillic  acid  by  Neitzel  (5«r.,  1891, 
24,  2863)  could  not  be  confirmed,  and  another  by  T.  Otto  (ibid.)  gave  a 
yield  too  small  for  practical  use ;  the  product,  however,  was  identical 
with  apocynin. 


147.    "  A  new  synthesis  of  apocynin."    By  Horace  Finnemore. 

The  previously  known  syntheses  of  apocynin  (acetovanillone)  being 
unsatisfactory  (preceding  abstract),  the  author  has  synthesised  this 
substance  from  vanillin  by  an  application  of  the  Grignard  process. 
Benzoylvanillin,  CgH3(0Bz)(0Me)'CH0,  is  converted  by  magnesium 
methiodide,  with  subsequent  hydrolysis,  into  benzoylapocynol, 

MeO-C,.H3(OBz)-CH(OH)-CH3, 
m.  p.  128°,  the  phenolic  benzoyl  derivative  of  the  secondary  alcohol 
corresponding  with  apocynin.  This  benzoyl  compound  is  oxidised  by 
chromic  acid  mixture  to  benzoylapocynin,  MeO*CgH3(OBz)'CO'CH3, 
m.  p.  106°,  which  gives  on  hydrolysis  ^^-hydroxy-Z-mtthojcyacetophenone, 
MeO'C6H3(OH)-CO-CH3,  m.  p.  115°;  this  is  identical  with  natural 
apocynin,  and  with  acetovanillone  prepared  from  guaiacol  (preceding 
abstract).     The  yields  throughout  are  good. 
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Apocynol  or  ^-hydroxy-Z-methoxyphenylmethylcarhinol, 
MeO-C6H3(OH)-CH(OH)-CH3, 
m.  p.  101°,  obtained  by  hydrolysing  the  above  synthetic  benzoyl 
derivative,  may  also  be  formed,  although  with  poor  yield,  directly  from 
apocynin  by  the  action  of  sodium  amalgam.  This  alcohol  and  the 
corresponding  dihydroxycarhinol,  CgH3(OH)2*CH(OH)'CH3,  that  is 
formed  from  it  by  the  action  of  suitable  hydrolytic  agents,  promise 
to  be  of  interest  pharmacologically  by  reason  of  their  very  close 
relation  to  adrenaline. 


148.  "The    constitution    of    the    diazonium    perhromides." 
By  Frederick  Daniel  Chattaway. 

The  view  first  suggested  by  Kekule  as  an  alternative  and  rejected 
by  him,  that  the  diazonium  perbromides  have  the  constitution 
R'NBr'NBro,  that  is,  are  tri-iY-bromo-derivatives  of  the  hydrazines, 
receives  strong  support  from  the  fact  that  they  are  produced  quantita- 
tively when  the  required  amounts  of  bromine  are  added  to  aromatic 
hydrazines  dissolved  in  acetic  acid. 

The  author  has  recently  shown  {Trans.,  1898,  93,  852)  that 
diazonium  bromides  are  produced  quantitatively  by  the  action  of 
bromine  on  the  hydrazines,  and  has  expressed  the  view  that  these 
compounds  when  in  acid  solution  are  really  di--LV-bromo-substituted 
hydrazines,  which  are  produced  from  the  hydrazines  by  a  process  of 
substitution  exactly  similar  to  that  which  occurs  when  other 
compounds  containing  hydrogen  attached  to  nitrogen  are  submitted 
to  the  action  of  bromine. 

According  to  this  view,  the  production  of  diazonium  perbromides 
thus  is  the  final  and  completing  step  in  the  replacement  of  the 
hydrogen  of  the  -NH'NHj  group  by  bromine,  thus  : 

R-N-H  K-N-H       _         R-JjJ-Br  R-N-Br 

H-N-H      "^      H-N-Br        "^     H-N-Br  Br-N-Br* 

The  entire  behaviour  of  the  diazonium  perbromides  is  in  accord 
with  this  view  of  their  constitution,  for  example,  they  are  in  exactly 
the  condition  necessary  for  the  typical  diazo  decomposition  to  take 
place ;  this,  in  fact,  occurs  when  they  are  heated,  suspended  either 
in  chloroform  or  glacial  acetic  acid,  thus  : 

R---N--Br  R  N         Br 


Br- 


:-A- 


■■  r.        — >■        I      +    III    +     I  . 
rBr      ^^      Br         N         Br 


All  the  members  of  the  group  of  diazonium  trihaloids  have  without 
doubt  a  Himilar  constitution. 
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149.  "  Cholestenone."  By  Charles  Doree  and  John  Addyman  Gardner. 

Cholestenone,  the  ketone  produced  by  the  oxidation  of  cholesterol 
under  suitable  conditions,  reacts  with  ozone  in  chloroform  solution, 
giving  an  ozonide  which  most  probably  has  the  formula  CgyH^^O-O^. 
This,  when  decomposed  by  water,  gives  carbon  dioxide  and  a  keto- 
monocar  boxy  lie  acid,  C20^42^3'  which  is  identical  with  the  one 
obtained  by  Windaus  (5er.,  1906,  39,  2008)  by  the  oxidation  of 
cholestenone  with  neutral  permanganate.  The  work,  therefore, 
confirms  the  opinion  of  Windaus  that  the  double  bond  in  cholestenone 
is  situated  in  a  terminal  vinyl  group.  Chole.sterol,  on  similar 
treatment,  gives  an  ozonide,  OgyH^gO'Og,  which  also  evolves  carbon 
dioxide  on  treatment  with  water. 

Cholesterol,  therefore,  must  possess  a  similar  "carbon  skeleton" 
to  cholestenone,  a  point  which  had  previously  been  regarded  as 
<loubtful. 


150.  "Solubility  of  silver  chloride  in  mercuric  nitrate  solution." 
By  Bertram  Haward  Buttle  and  John  Theodore  Hewitt. 

The  authors  have  studied  the  solubility  of  silver  chloride  in 
solutions  of  mercuric  nitrate  at  25°,  using  variable  concentrations 
of  mercuric  nitrate,  nitric  acid,  silver  nitrate,  and  hydrochloric  acid. 
Alteration  in  the  concentration  of  the  nitric  acid,  the  other  com- 
ponents remaining  constant,  has  the  effect  of  slightly  increasing  the 
precipitation  of  silver  chloride. 

From  the  results  obtained  when  only  the  silver  nitrate  or  hydro- 
chloric acid  is  varied,  the  concentration  of  the  other  three  components 
remaining  unchanged,  the  authors  arrive  at  the  same  conclusion  as 
Morse  (Zeilsch.  physikal.  Chem.,  1902,  41,  709),  that  when  mercuric 
nitrate  is  present  in  large  excess,  chlorine  only  occurs  as  HgCl' 
ions. 


161.  "  The  relation  between  absorption  spectra  and  chemical  con- 
stitution. Part  IX.  The  nitroso-  and  nitro-groups."  By 
Edward  Charles  Cyril  Baly  and  Cecil  Henry  Desch. 

The  absorption  spectra  of  compounds  containing  the  -NO  and  the 
"NOg  groups  have  been  examined.  In  order  to  guard  against  the 
disturbing  influence  of  the  benzene  nucleus,  the  majority  of  compounds 
examined  were  aliphatic,  several  inorganic  compounds  being  included 
ior  the  sake  of  comparison.     The  results   obtained  show   that  both 
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groups  give  rise  to  definite  selective  absorption,  the  oscillation  fre- 
quency of  which,  in  the  case  of  the  -NO  group,  is  strikingly  low. 
Moreover,  it  is  found  that  the  nature  of  the  atom  to  which  the  above 
groups  are  directly  linked  exerts  a  very  considerable  influence  on  the 
position  of  the  band. 


152.  "  Benzeneazo-2-pyridone." 
By  "William  Hobion  Mills  and  Sibyl  T.  Widdows. 

An  alkaline  solution  of  2-pyridone  couples  with  benzenediazonium 
chloride  to  yield  bright  yellow  6-henzeneazo-2-pyridone  (m.  p. 
210 — 212°),  the  constitution  of  which  has  been  established  by  the 
following  synthesis.  ^-Chloronicotinamide  (m.  p.  210 — 211°)  was 
converted  by  sodium  hypobromite  into  '2-chloro-6-aviinopyridbie  (m.  p. 
82 — 83*5°).  This  reacts  with  nitrosobenzene  to  form  2-chl(yro-^- 
henzeneazopyridine  (m.  p.  108 — 109°),  which  was  converted  by 
sodium  methoxide  into  5-benzeneazo-2-pyridone,  identical  with  the 
above  product. 

3-Hydroxypyridine  also  couples  in  alkaline  solution  with  benzene- 
diazonium chloride,  giving  rise  to  henzeiieazo-Z-hydroxypyridine  (m.  p. 
167—169°). 

The  preparation  of  5amino-2-pyridone,  its  characterisation  by  its 
dibenzoate,  C^H^-CO-NH-CsHsN-O-CO-CgHs  (m.  p.  211—212°),  and 
its  production  together  with  aniline  by  I'eduction  of  5-benzeneazo-2- 
pyridone  were  also  described.  The  base  was  prepared  in  the  two 
following  ways:  (1)  From  hydroxyuicotinic  acid  by  Curtius'  method 
{Ber.,  1894,  27,  778);  ethyl  hydroxyuicotinate  (m.  p.  149—150°)  is 
transformed  through  the  hydrazide  (m.  p.  310°)  and  azide  (m.  p. 
139—140°)  into  hiahydroxypyridylcarhamide,  CO(NH-C5H3N-OH)2, 
which  gives  rise  to  the  base  on  hydrolysis.  (2)  From  the  above 
2-chloro-5-aminopyridine  by  the  action  of  sodium  methoxide. 


If 3.  "The  electrolytic  cblorination  of  the  salts  of  some  organic 
aoids."     By  John  Kenneth  Harold  Inglis  and  Fred  Wootton. 

The  authors  have  examined  the  products  obtained  by  the  electrolysis 
of  solutions  containing  a  mixture  of  potassium  halide  with  the 
potassium  salt  of  an  organic  acid.  It  was  found  ueces.ssuy  to  protect 
the  liquid  from  the  reducing  action  of  the  liydrogon  by  means  of  a 
porous  pot.  The  results  varied  with  the  temperature  and  type  of 
electrode  employed.  In  the  case  of  a  solution  containing  potassium 
beDzeDeKulphonato  and  potassium  chloride,  to  which  most  attention 
hac  so  far  l^een  paid,  tri-  and  tetra-chloro-/)-benzoquinouo  were  formed 
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if  the  solution  was  kept  hot  and  a  platinum-foil  electrode  used.  At  the 
same  time,  evidence  was  obtained  of  the  production  of  mono-,  di-,  and 
tri-chlorobenzenesulphonates,  substitution  in  the  nucleus  having  taken 
place.  These  substitution  products  have  not  yet  been  satisfactorily 
separated.  In  a  similar  manner,  using  potassium  bromide,  tetrabromo- 
^-benzoquinone  was  produced.  A  platinum-gauze  electrode  gave 
different  products,  which  have  not  yet  been  investigated.  Indefinite 
results  were  obtained  with  sodium  benzoate,  phenol,  and  />-nitrophenol. 
When  iodide  was  used  instead  of  chloride,  no  substitution  was 
detected. 


154.  "  The  action  of  nitrous  gaees  on  dic^/c^opentadiene." 
By  Alexander  Rule. 

The  author  has  investigated  the  crystalline  products  formed  by  the 
action  of  nitrous  gases  on  a  well-cooled  ethereal  solution  of  dicyclo- 
pentadiene. 

The  gaseous  products  from  the  action  of  nitric  acid  on  arsenious 
oxide  bring  about  the  formation  of  a  mixture  which,  on  separation  by 
means  of  alcohol,  was  found  to  consist  of  the  ^-nitrosite  and  the 
dinitro-derivative  of  the  hydrocarbon. 

The  i/'-nitrosite  is  insoluble  in  cold  alcohol,  but  on  boiling  is  gradually 
dissolved,  being  at  the  same  time  decomposed  into  two  molecules  of 
nitrotsonitrosodicyc/opentadiene.  Sodium  methoxide  acts  on  the 
i/'-nitrosite  with  the  formation  of  tsonitromethoxydicyc^opentadiene 
and  sodium  hyponitrite.  The  methoxy-derivative,  on  treatment  with 
nitric  acid,  forms  a  brilliant  blue  i/^-nitroI,  which  is  very  unstable. 

The  dinitro-derivative  is  soluble  in  alcohol,  and  thus  may  be  easily 
separated  from  the  i/^-nitrosite.  It  forms  characteristic  crystals,  which 
melt  at  121°. 

Sodium  hydroxide  acts  on  the  dinitro-derivative,  forming  nitro- 
hi/droxydicyclo])entadiene,  which  also  forms  a  characteristic,  unstable 
blue  \p-nitrol  with  nitrous  acid.  The  sodium  salt  of  nitrohydroxydi- 
c^c^opentadiene  is  obtained  as  a  crystalline  mass  by  cooling  the 
alkaline  solution,  but  the  free  hydroxy-compound  shows  very  little 
tendency  to  crystallise. 


155.  "An  alternative  structure  for  the  supposed  stereoisomeric 
a-osazones."     By  Frederick  Daniel  Chattaway. 

By  adding  iodine  to  an  ethereal  solution  of  benzaldehydephenyl- 
hydrazone  containing  sodium  ethoxide.  Ingle  and  Mann  {I'rans.,  1895, 
67,  606)  obtained  two  isomeric  substances  of  the  formula.  Co^H^a^^* 
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melting  at  186*^  and  208°  respectively.  The  isomeride  of  lower 
melting  point  was  identified  with  diphenyldibenzylidenehydrotetrazone, 
first  obtained  by  Minunni  (Gazzetta,  1892,  22,  ii,  217)  by  oxidising 
benzaldehydephenylhydrazone  with  mercuric  oxide,  and  subsequently 
by  von  Pechmann  {Ber.,  1893,  26,  1045),  using  amyl  nitrite  as  the 
oxidising  agent. 

Ingle  and  Mann  made  the  further  observation  that  the  second 
isomeride,  melting  at  208°,  was  transformed  into  ordinary  benzil- 
osazone  on  heating  with  various  solvents.  Entirely  on  the  ground 
that  stereoisomerides  of  benzilosazone  were  required  by  the  Hantzsch- 
Werner  hypothesis,  they  assumed  that  their  newly- discovered  compound 
was  one  of  these  much  sought  for  isomerides,  and  named  it  bonzil-a- 
osazone.  In  order  to  determine  its  configuration,  they  heated  both 
it  and  ordinary  benzilosazone  with  cold  concentrated  sulphuric  acid, 
and  found  that  from  the  former  only  were  they  able  to  obtain, 
among  other  products,  benzaldehyde.  From  this  circumstance,  they 
favoured  the  syn- configuration  for  the  supposed  new  modification. 

Blitz  [Annalen,  1899,  305,  165  ;  308,  1)  discovered  later  that 
Ingle  and  Mann's  benzil-a-osazone  and  a  whole  series  of  similar 
compounds  could  be  obtained  by  dissolving  the  corresponding 
hydrazones  in  alcohol  in  presence  of  potassium  hydroxide  and 
oxidising  them  by  a  current  of  air.  He  observed  that,  like  the  first 
discovered  compound,  all  these  so-called  a-modifications  could  be  trans- 
formed by  heat  into  the  corresponding  ^-modifications  derivable  directly 
from  the  diketones.  Biltz  offers  no  evidence  that  these  new  compounds 
are  stereoisomerides  of  the  ordinary  osazones,  but  accepts  Ingle  and 
Mann's  assumption  that  this  is  the  case  ;  indeed,  he  seems  to  regai-d 
both  isomerides  as  formed  by  direct  removal  of  hydrogen  attached  to 
carbon,  and  formulates  the  reaction  thus  : 

C,H,.C:N.NH-CeH5 

H  ^    ^  C„H,.C:N.NH-CeH5 

H  +    0   =       CeH,.6:N-NH-C,H,     +    '^^''• 

CeHj-CrN-NH-CflHs 

Ingle  and  Mann  in  their  paper  record  an  observation  which, 
properly  interpreted,  gives  a  far  more  likely  explanation  of  this 
isomerism  than  that  afforded  by  the  llautzsch- Werner  hypothesis,  and 
in  this  connexion  it  should  be  noted  that  in  no  case  has  the  third 
modification  of  these  osazones  predicted  by  this  hypothesis  been 
obtained.  Thoy  show  that  the  diphenyldibeuzylideneliydrotetrazone 
obtained  us  one  of  the  products  of  their  reaction  undergoes  intra- 
molecular rearrangement  into  ordinary  benzil-^-osazone  on  heating 
with  alcoholic  potash. 

Now  this  isomeric  change  of  diphenyldibenzylideneiiydrazotetrazone 
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into  benzilosazone  under  the  influence  of  alcoholic  potash  must 
without  doubt  take  place  in  two  stages,  thus  : 

and,  in  the  absence  of  all  evidence  to  the  contrary,  Ingle  and  Mann's 
benzil-a-osazone  (m.  p.  208°)  ought  certainly  to  be  regarded  as  the 
intermediate  product  of  this  transformation.  The  presence  of 
benzaldehyde  among  the  products  of  its  decomposition  by  sulphuric 
acid  is  direct  evidence  in  favour  of  this  view.  The  author  has  recently 
shown  that  hydrogen  attached  to  nitrogen  in  aromatic  hydrazines  is 
attacked  with  extraordinary  readiness  by  free  oxygen  (Chattaway, 
Trans.,  1897,  91,  1323),  and  his  observations  leave  little  doubt  that 
the  primary  products  when  hydrazones  are  oxidised  by  air  are 
hydrotetrazones,  which  thus  undergo  more  or  less  complete  transforma- 
tion according  to  conditions.  In  Biltz's  experiment.s,  when  the 
temperature  is  low,  the  first  stage  of  transformation  only  occurs,  the 
so-called  a-osazones,  which  are  really  compounds  of  the  general  formula 

r-nh-n:c-r  ,  .     ,        ,      A      ,.:...,.  . 

'  ,  beingformed;  outheotherhand,  when  the  tempera- 

ture is  higher,  the  second  stage  of  the  transformation  occurs  and  the 
yS-compounds  result,  these  only  being  true  osazones  of  the   geuei'al 

,     r-nh-n:c-r 

formula     ^.^^^.^.^.^^ 

Baly,  Tuck,  Marsden,  and  Gazdar  {Trans.,  1907,  91,  1579)  have 
recently  examined  the  absorption  spectra  of  benzilosazone  and  its  so-called 
a-isomeride.  Finding  them  identical,  they  regard  this  as  very  striking 
and  clear  proof  that  the  substances  have  the  same  configuration  in 
solution.  This  appears  to  be  a  wholly  unwarranted  conclusion. 
Although  such  band  absorptions,  when  different,  may  point  to  a 
difference  of  constitution,  it  can  hardly  be  claimed  that  similarity  of 
absorptions  in  such  complex  molecules  as  those  in  question  can  prove 
identity  of  configuration.  To  do  this  it  would  first  be  necessary  to 
show  that  in  presence  of  four  phenyl  groups  a  shift  of  one  linking 
from  nitrogen  to  carbon  would  produce  an  appreciable  effect. 


156.  "  The  formation  of  4-pyrone  compounds  from  acetylenic  acids. 
Part  II."     By  Siegfried  Ruhemann. 

2-Phenyl-6-methyl-4-pyrone,  which  is  formed  by  the  action  of  sodium 
ethoxide  on  a  mixture  of  acetone  and  ethyl  phenylpropiolate  [Trans., 
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1908,  93,  431),  has  been  examined  on  lines  similar  to  those  which 
have  been  followed  up  by  Feist  {A)inalen,  1890,  257,  253)  in  his 
work  on  dimethyl-4-pyrone.  Under  the  influence  of  baryta,  the  former 
compound  is  transformed  into  benzoylacetylacetone, 
CgHs-CO-CH^-CO-CHg-CO-CHg 
(m.  p.  106 — 107°).  This  triketone  does  not  condense  with  aldehydes 
in  the  presence  of  piperidine  or  alkalis  as  catalyst:^!.  It  reacts  with 
two  molecules  of  phenylhydrazine  to  yield  a  colourless  substance, 
^'24-^22^4  (™-  P- 17^ — l^S"),  which  only  slightly  reduces  Fehling's  solu- 
tion  on  boiling,  and  which,    most   probably,    has    the    constitution 

N-NPh— \^/NPh-N        ,        ^  .       ,         .  V     „..  .       , 

iItju  riTT  ^^^/-itlt    riTVT     (^^®  Feist,  loc.  cit.).     \V  ith  ammonia,  thfr 
Cirh'C-Hg  Ollg'UJMe 

triketone  condenses  to  form  l-jiJiemjl-^-methyl-i-jyi/ridone, 

^^^CH:CPh\^.„ 
^^<CH:CMe>^H 

(m.  p.  177 — 178°).     This  compound  is  characterised  by  the  fact  that 

its  aqueous  solutions  readily  gelatinise.     Several  salts  of  the  pyridone 

have  been  prepared. 


157.  "The  fluorescence  of  platinocyanides." 
By  Leonard  Angelo  Levy. 

Barium  platinocyanide  exists  in  two  forms,  which  exhibit  a  remark- 
able difference  in  their  physical  properties.  One  variety  is  golden- 
yellow  and  only  very  slightly  fluorescent,  the  other  variety  being 
bright  green  and  very  fluorescent.  The  two  forms  are  identical  in 
crystalline  character.  The  yellow  salt  is  deposited  from  slightly 
acidified  solutions,  whereas  the  green  form  is  best  obtained  by 
crystallisation  from  solutions  containing  a  trace  of  barium  hydroxide 
or  barium  cyanide.  The  experiments  performed  lead  to  the  conclusion 
that  the  two  forms  have  tlie  same  chemical  composition  and  are 
isomeric  moditicatious.  Similar  phenomena  are  exhibited  by  the 
calcium  salt,  and  to  a  certain  extent  by  the  cerium  salt. 

Barium  platinocyanide,  prepared  from  radioactive  barium  chloride, 
exhibits  a  strong  luminosity,  which  is  superior  to  that  shown  by 
a  mechanical  mixture  of  radioactive  barium  chloride  and  barium 
platinocyanide. 

The  property  of  fluorescence  of  a  platinocyanide  under  the 
stimulus  of  radium  radiations  is  usually  exhibited  in  a  marked 
degree  by  one  hydrate  form  in  particular.  The  others  usually  exhibit 
a  feeble  fluorescence  or  el.so  show  none  whatever. 

Certain  regularities  may  bo  observed  in  the  spectra  of  the 
fluorescence  exhibited  by  platinocyanides  of  metals  of  the  samo 
group. 
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158.  "The  preparation  of  disulphides.  Part  II."  The  action  of 
alkalis  on  sodium  alkyl  thiosulphates."  By  Thomas  Slater  Price 
and  Douglas  Frank  Twiss. 

The  interaction  between  alkalis  and  sodium  ethyl  and  benzyl 
thiosulphates  in  aqueous  solution  has  been  studied.  The  chief 
organic  product  of  the  action  in  each  case  is  the  corresponding 
disulphide,  the  main  step  of  the  reaction  being  probably  represented 
by  the  equation  : 

R-SPgNa  +  NaOH  =  RS-  +  Na.SOg  +  -OH. 

The  RS-  residues  couple,  in  part,  to  give  disulphide,  whilst,  at  all 
events  in  the  ease  of  the  benzyl  compound,  part  of  the  RS-  residues 
are  oxidised,  sodium  benzyl  thiosulphate  giving  appreciable  quantities 
of  benzoic  and  thiobenzoic  acids. 

The  results  were  discussed  in  comparison  with  those  of  Gutmann 
{Ber.,  1908,  41,  1650),  who,  using  alcoholic  solutions,  has  arrived  at  a 
-different  view  of  the  action. 

169.  "  Note  on  the  formation  of  lead  ethoxide." 
By  Frederick  MoUwo  Perkin. 

When  thin  sheets  of  lead  are  boiled  in  alcohol  or  suspended  in  the 
vapour  of  boiling  alcohol,  no  action  tikes  place,  bat  if  they  are  sus- 
pended over  absolute  alcohol  and  ozone  is  bubbled  thi'ough  it,  in  a 
short  time  the  surface  of  the  lead  becomes  tarnished  and  then  assumes 
a  brownish-yellow  colour.  At  the  end  of  some  days,  the  whole  of  the 
lead  is  converted  into  a  light  yellow  powder.  On  carefully  washing 
this  powder  with  alcohol  and  placing  in  an  evacuated  desiccator  over 
sulphuric  acid  for  some  hours,  a  light  yellow,  friable  powder  is 
obtained.  This,  on  analysis,  proves  to  be  lead  ethoxide,  Pb(OEt).,. 
It  appears  to  be  soluble  in  water,  although  a  clear  solution  is  never 
obtained,  probably  owing  to  hydrolysis.  It  has  not  been  found 
possible  to  obtain  the  ethoxide  by  passing  oxygen  alone  through 
the  alcohol,  but,  after  the  ozone  has  been  passed  for  some  time, 
the  reaction  can  be  completed  by  the  continued  passage  of  dry 
oxygen.  When  mercury  is  placed  in  alcohol  and  ozone  bubbled 
through  it,  a  white  powder  is  formed  which  has  not  yet  been  analysed. 
The  method  is  being  tried  with  other  metals. 

160.  "  Some  reactions  of  phenylhydrazine  with  metallic  cyanides  and 
other  salts."     By  Robert  de  Jersey  Fleming  Struthers. 

Phenylhydrazine  in  alcoholic  solution  combines  with  cuprous 
cyanide   in   ammoniacal    solution    to   form    an    insoluble  compound, 
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2CuCN,3CgH.-NH'NH2.  Thi?,  superficially,  closely  resembles  the^ 
compound  obtained  [Proc,  1905,  21,  95)  by  heating  cuprous  cyanide 
in  an  excess  of  phenylhydrazine,  being  similarly  composed  of  shining 
scales,  which  gradually  oxidise  in  air  and  acquire  a  brilliant  coppery 
sheen.  These  scales  consist  of  microscopic  crystals,  the  angles  of 
which  have  now  been  successfully  measured. 

The  substance  readily  decomposes  on  heating,  nearly  according  to- 
the  equation  : 

2(2CuCN,3CgH5-NH-NH2)  = 

4CuCN  +  SNg  +  SCeHg  +  SCgHs-NHg  +  SNH^, 

This,  together  with  the  previously  described  compound, 
CuCN,CeH5-ISrH-NH2, 
co-ordinates  with  Moitessier's  series  of  three  compounds  of  phenyl- 
hydrazine  with   cuprous   chloride,  bromide,  and    iodide   respectively 
{Bvdl.  Soc.   chim.,  1899,  [iii],  21,  666),    and   fills    up   the   gaps,  as 
below  : 

2Cu2(CN)2,4CeH5-]Sr2H3 ;  2Cu2Cl2,5CgH5-N2H3, 
2Cu2(CN)2,6CeH5-N2H3 ;  2Cu2Br2,7C„H5.N2H3, 
2Cu2l2,8C6H,-N2H3. 

Cobalt  cyanide  is  found  to  exert  a  powerful  catalytic  action  on 
phenylhydrazine,  0*03 — 0*04  gram  sufficing'  to  determine  the  de- 
composition of  5  or  6  c.c,  of  phenylhydrazine  with  almost  explosive 
violence.  The  mixture  is  heated  near  its  boiling  point  for  a  short  time 
until  action  is  thoroughly  established.  The  flamd  is  then  removed, 
but  the  action  progresses  with  increasing  intensity,  and  much 
evolution  of  heat,  until  the  phenylhydrazine  is  completely  decomposed. 
This  catalysis  by  cobalt  may  be  kept  under  control  if  only  a  few 
milligrams  of  the  cyanide  are  added  to  4  or  5  grams  of  phenyl - 
hydrazine,  and  the  mixture  distilled  over  paraffin,  keeping  the 
temperature  carefully  as  low  as  200°.  In  this  way  the  evolved 
nitrogen  may  be  easily  collected  and  measured.  The  products  appear 
to  be  principally  aniline,  benzene,  ammonia,  and  nitrogen. 

Nickel  cyanide  has  a  similar,  but  less,  powerful  action.  Other  salts 
of  cobalt  and  nickel  appear  also  to  act  more  or  less  as  catalysts.  It 
seems  possible  that  reduction  may  first  occur,  and  the  reduced  metal 
bo  the  true  catalyst,  although  metallic  nickel,  not  very  finely  divided, 
bad  only  a  slight  effect.  This  action  of  cobalt  is  much  more  powerful 
than  that  of  cuprous  cyanide  as  described  in  tlie  previous  paper. 

Other  salts  of  copper  have  a  strong  catalytic  action ;  cupric 
chloride  is  nearly  comparable  with  cobalt  cyanide,  and  finely- 
divided  metallic  copper  (precipitated  by  iron)  is  fairly  powerful  as  a 
CAtalyst.  The  acetate  and  sulphate,  which  deposit  the  metal  as  a 
mirror,  are  lew  powerful.     Other  metallic   salts,  such   as   load   and 
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bismuth,  seem  to  exert  less  action.  la  the  case  of  lead  acetate,  a 
mirror  of  lustrous  and  coherent  lead  was  deposited  on  the  glass, 
resembling  the  copper  mirror  obtained  by  Chattaway,  as  described  by 
him  recently. 


161.  "  The  formation  of  polyiodides  in  nitrobenzene  solution.  Part 
III.  The  chemical  dissociation  of  the  polyiodides  of  the 
alkali  metals  and  ammonium  radicles."  By  Harry  Medforth 
Dawson. 

A  method  has  been  devised  by  means  of  which  the  chemical  dis- 
sociation in  nitrobenzene  solutions  containing  iodine  and  iodides  of 
the  alkali  metals  and  substituted  ammonium  bases  can  be  measured. 
This  consists  in  the  determination  of  the  composition  of  the  aqueous 
solutions  which  are  in  equilibrium  with  nitrobenzene  solutions  con- 
taining known  quantities  of  iodide  and  iodine ;  from  relationships 
which  have  been  previously  established  for  aqueous  iodide-iodine 
solutions,  the  concentration  of  the  free  iodine  in  the  aqueous  solutions 
can  be  calculated,  and  from  this  the  concentration  of  the  free  iodine 
in  the  nitrobenzene  solutions  is  obtained. 

It  was  shown  that  polyiodides  of  the  types  MI9,  MI7,  MI5,  and  MI^ 
exist  in  nitrobenzene  solutions,  and  that  these  represent  the  successive 
steps  in  a  dissociation  phenomenon  in  which  iodine  is  the  other  product 
of  dissociation.  In  solutions  of  the  same  molar  concentration,  the 
polyiodides  of  the  different  alkali  metals  and  ammonium  bases  are 
chemically  dissociated  to  the  same  extent ;  this  is  probably  due 
to  the  fact  that  the  polyiodides  are  largely  ionised,  and  the  iodine 
resulting  from  the  dissociation  of  a  complex  iodine  ion  which  is 
common  to  the  various  polyiodides.  Whereas  the  higher  polyiodides 
are  chemically  dissociated^to  a  considerable  degree,  the  tri-iodides  are 
very  stable,  and  are  but  very  slightly  dissociated. 


162.  "  The  hydrolysis  of  amygdalin    by   emulsin.     Part  II." 
By  Samuel  James  Mauson  Auld. 

By  observation  of  the  change  of  rotation  of  the  dextrose  produced 
during  the  hydrolysis  of  mandelonitrile  glucoside  by  emulsin  and  the 
approximate  constancy  of  the  rotation  after  hydrolysing  amygdalin  by 
emulsin,  it  is  possible  to  show  that  amygdalin  is  derived  from  an 
a/3-disaccharide,  the  /3-dextrose  residue  being  attached  to  the  benz- 
aldehy  d  ecyanohydrin'nu  cleu  s . 

Exact  measurement  of  the  quantities  of  hydrocyanic  acid,  benzalde- 
hyde,  and  dextrose  formed  from  amygdalin  shows  that  mandelonitrile 
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glucoside  is  formed  as  an  intermediate  product  during  the  hydrolysis 
by  emulsin,  the  biose  ether-linking  breaking  preferentially.  By 
stopping  the  hydrolysis  at  a  suitable  point,  it  is  possible  actually  to 
isolate  Fischer's  glucoside. 


163.  "  A  new  form  of  potash  bulb."    By  Arthur  Edwin  Hill. 

The  potash  bulb  indicated  in  section  in  the  figure  consists  essen- 
tially of  the  inlet  tube  AB,  made  up  of  the  bulb  A  and  its  lower 
extension  the  narrow  tube  B,  which  extension  is  surrounded  by,  and 
fused  to,  the  glass  domes  C  and  I).  Enclosing  these  is  the  outer 
^vessel  E,  to  which  //,  the  upper  part  of  the  inlet  tube,  is  fused.     The 

exit  tube  F,  which  is  drawn  off  at  its 
lower  end  to  serve  as  a  receptacle  for 
holding  soda-lime,  is  fused  to  the  top 
of  the  vessel  B,  and  provided  with  a 
— )  ground  stopper  K  and  side  outlet  tube  G. 
To  prepare  the  potash  bulb  for  use, 
the  ground  stopper  K  is  withdrawn,  and 
a  small  plug  of  glass  wool  is  inserted 
and  pushed  to  the  bottom  of  the  tube 
F.  Eecently-ignited  soda-lime,  free  from 
fine  particles,  is  then  poured  into  the 
tube  until  it  is  three  parts  full,  and 
the  remaining  space  is  filled  with  small 
granules  of  calcium  chloride;  a  small 
plug  of  glass  wool  is  inserted  at  the 
top,  and  the  ground  stopper  is  replaced. 
One  such  filling  will  last  for  at  least 
twenty  experiments. 

The   bulk    of    the   carbon    dioxide    is 
absorbed    with   a    concentrated    solution 
of   potassium    hydroxide,    which  is   con- 
tained in  the  vessel  F,  and  renewed  after 
every  experiment.     Any  residual  traces  of  carbon  dioxide  are  removed 
by  the  soda  lime  in  the  tube  F,  which  also  assists  the  calcium  chloride 
to  desiccate  the  gjises  before  they  leave  the  potash  bulb. 

A  special  feature  of  tho  potash  bulb,  which  makes  it  very  efticient,  is 
the  introduction  of  the  domes  C  and  U,  which  cause  the  gases  to  bubble 
through  the  potash  solution  tinoe  times  in  succession  before  they  can 
come  into  contact  with  the  soda  lime  in  the  tube  F. 

After  the  gases  have  entered  the  bulb  A,  they  paes  down  the 
narrow  tube  £,  and  bubble  up  through  the  solution  into  the  dome  C  ; 
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they  leave  this  through  two  holes  ia  its  wall,  and  bubble  up  through 
more  solution  into  the  outer  dome  Z>,  which  they  then  leave  through 
two  holes  in  its  wall  to  enter  the  outer  vessel  E,  after  bubbling 
through  the  solution  surrounding  the  dome  D. 

The  position  of  these  holes  is  so  arranged  that  the  gases  must 
bubble  through  at  least  a  quarter  of  an  inch  of  potash  solution  each 
time ;  sufficient  solution  must  be  introduced  into  the  potash  bulb  to 
cover  the  top  of  the  dome  D  when  the  gases  are  bubbling  through  the 
solution.  The  section  of  the  dome  D  is  made  elliptical  in  order  to 
increase  the  quantity  of  solution  adjoining  the  holes  through  which  the 
gases  bubble. 

Although  this  bulb  was  designed  for  absorbing  carbon  dioxide,  it 
can  also  be  used  for  absorbing  water  vapour.  For  this  purpose,  the 
tube  F  is  filled  with  granulated  calcium  chloride,  and  concentrated 
sulphuric  acid  is  substituted  for  potassium  hydroxide  solution  in  the 
vessel  E. 

This  new  form  of  potash  bulb  presents  a  number  of  advantages. 

(1)  A  treble  scrubbing  action,  which  ensures  a  very  complete 
absorption  by  means  of  a  comparatively  small  quantity  of  liquid 
absorbent,  supplemented  by  a  final  scrubbing  with  soda-lime  and 
calcium  chloride,  wliich  also  ensures  complete  desiccation. 

(2)  It  is  very  compact  and  strong,  being  free  from  most  of  the 
weaknesses  which  characterise  many  of  the  potash  bulbs  now  in  use. 
It  is  easily  manipuhited,  and  will  stand  on  its  own  base. 

(3)  It  can  be  easily  and  rapidly  wiped  dry  before  it  is  weighed,  and 
will  therefore  give  thoroughly  concordant  lesults,  which  are  not 
affected  by  the  amount  of  moisture  in  the  surrounding  air. 
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LOTHAR  MEYER  MEMORIAL. 

The  Council  has  decided  to  make  a  donation  of  .£10  to  the  Lothar 
Meyer  Memorial  Fund. 

Many  old  pupils  and  admirers  of  the  author  of  "Die  Modernen 
Theorien  der  Chemie  "  may  be  desirous  of  contributing  to  this  Memorial, 
and  the  Treasurer  will  be  glad  to  receive  before  the  end  of  June 
subscriptions  from  Fellows  and  others  to  the  Fund. 

Cheques,  (kc,  should  be  made  payable  to  Dr.  Alexander  Scott, 
crossed  "  Lothar  Meyer  Memorial  Fund  A/c,"  and  sent  to  the 
Treasurer,  Chemical  Society,  Burlington  House,  W. 


LIST   OP   FELLOWS,    1908. 


The  List  of  Fellows  for  1908  is  now  in  active  preparation,  and 
changes  of  address  received  after  Slst  July  cannot  be  included  in  it. 

In  order  that  the  new  list  may  be  as  complete  as  possible,  those 
Fellows  whose  degrees  and  Christian  names  do  not  appear  in  full  are 
requested  to  communicate  them  to  the  Assistant  Secretary. 


The  next  Ordinary  Meeting  will  be  held  on  Thursday,  October  23nd, 
190H.  lit  8  30  p.m. 
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CHEMICAL    SOCIETY. 


Vol.  24  No.  346 

The  following  are  abstracts  of  papers  received  during  the  vacation 
and  published  or  passed  for  publication  in  the  Transactions  : 

164.  "The  use  of  the  micro-balance  for  the  determination  of 
electrochemical  equivalents  and  for  the  measurement  of  densi- 
ties of  solids."  *    By  Otto  Brill  and  Clare  de  Brereton  Evans 

(Trans.,  1908,  1442.) 

By  the  use  of  the  micro-balance  the  electrochemical  equivalent  of 
copper  is  found  to  be  31*96,  and  that  of  antimony,  40'9,  the  amount  of 
metal  used  being  from  one-third  to  one-half  of  a  milligram.  The 
instrument  may  also  be  employed  for  determining  the  densities  of 
solids  which  can  be  obtained  in  regular  form,  and  thus  measurable 
with  a  microscope.  Results  agreeing  with  those  recorded  by  previous 
investigators  were  obtained  by  using  about  half  a  milligram  of  the 
substances  selected. 


166.  "  The  preparation  of  disulphides.     Part  III.     The  nitrobenzyl 
disulphides."     By  Thomas   Slater   Price   and   Douglas    Frank 

TwisS.      (Trans.,  1908,  1401.) 

The  authors  have  prepared  o-,  m-,  and  ^^nitrobenzyl  disulphides  by 
the  action  of  alkali  on  solutions  of  the  corresponding  nitrobenzyl 
thiosulphates   (compare  Price  and  Twiss,    Trans.,   1908,    93,   1395). 

*  This  paper  was  taken  as  read  at  the  meeting  of  May  21st,  1908. 
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The  solution  of  the  complex  thiosulphate  is  obtained  in  each  case  by 
boiling  together  an  aqueous  solution  of  sodium  thiosulphate  and  an 
alcoholic  solution  of  the  nitrobenzyl  chloride.  The  most  satisfactory 
alkali  for  the  subsequent  action  is  sodium  carbonate.  The  o-,  m-,  and 
/j-disulphides  obtained  melt  at  109*5°,  103°,  and  126*5°  respectively. 


166.  'The  relation  between  unsaturatioa  and  optical  activity. 
Part  III.  Optically  active  salts  of  acids  containing  adjacent 
unsaturated  groups."     By  Thomas  Percy  Hilditch. 

(Trans.,  1908,  1388.) 

The  hruc'iTUi  and  cinchonine  salts  of  anthranilic  and  salicylic  acids, 
and  of  the  acetyl  and  benzoyl  derivatives  of  these  acids,  have  been 
prepared  and  measured  polariraetrically,  and  it  is  found  that,  in 
general,  as  the  number  of  contiguous  unsaturated  groups  increases,  the 
effect  on  the  optical  rotatory  power  of  the  alkaloids  also  increases. 
Further  evidence  has  been  obtained  as  to  the  effect  on  the  optical 
activity  of  a  compound  when  two  unsaturated  groups  are  situated  at 
varying  degrees  of  proximity  to  each  other  in  the  molecule. 


167.  "  The  constitution  of  glucose  derivatives.  Part  I.  Olucose- 
anilide,  -oxime,  and  -hydrazone."  By  James  Colquhoun  Irvine 
and  Robert  Gilmour.     (Trans.,  1908,  1429.) 

The  behaviour  of  some  glucose  derivatives  on  methylation  has  been 
studied  with  a  view  to  distinguishing  between  compounds  produced 
from  the  aldehydic  form  of  the  sugar  and  those  derived  from  the 
y-oxidic  isomerides.  Glucoseanilide,  when  fully  alkylated  by  the 
silver  oxide  reaction,  is  converted  into  tetramethyl  glucoseanilide 
(m.  p.  132 — 134°),  identical  in  every  respect  with  the  compound  pre- 
viously obtained  by  condensing  tetramethyl  glucose  with  aniline.  This 
result  shows  that  glucoseanilide  only  contains  four  hydroxyl  groups 
capable  of  methylation,  and  that  the  compound  posse.sses  the  y-oxidic 
linking  characteristic  of  reducing  sugars  and  glucosides.  The  com- 
pound Hhould  thus  exist  in  two  stereoisomeric  forms  (a-  and  fi-),  and 
evidence  has  been  obtained  that  this  is  the  case.  When  prepared  by 
condenning  glucose  and  aniline  at  +  6°,  a  dextrorotatory  variety  is 
formed,  which,  in  solution,  is  converted  into  the  liBVorotatory  a-isomeride 
(oo  -  62'.'J°),  thus  giving  rise  to  extensive  mutarotation.  The  same 
phenomenon  has  also  been  observed  in  the  case  of  tetramethyl 
glucoHeanilide  in  methyl-alcoholic  solution. 

(ilucoHeozimo  behaves  similarly  towards  the  alkylating  mixture  of 
mlver  oxidu   and   methyl    iodide,  as    poutamethyl    glucoseoxime   was 
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obtained  as  the  product  of  maximum  methoxyl  content.  This  com- 
pound is  tetramethyl  glucoseoxime  methyl  ether,  as  by  hydrolysis 
tetramethyl  glucose  is  produced.  From  this  result,  it  is  deduced  that 
glucoseoxime,  in  addition  to  reacting  as  a  normal  oxime,  is  equally 
capable  of  behaving  as  a  y-oxide. 

Similar  methods  when  applied  to  glucosephenylhydrazone,  led  to  no 
definite  result,  owing  to  extensive  oxidation  taking  place. 

168,  "The  CIS-  and  «ran« modifications  of  l-methylcyc/ohexan-2-ol-4- 
carboxylic  acid,  and  their  conversion  into  l-methyl-A^-cyc^- 
hexene  4-carboxylic  acid."  By  Andrew  Norman  Meldrum  and 
"William  Henry  Perkin,  jun.     (Trans.,  1908,  1416.) 

The  authors  have  reduced  2-hydroxy-jo-toluic  acid  by  sodium  and 
alcohol,  and  find  that  the  product  of  reduction  is  readily  converted 
into  l-7)iethyl-A^-cyc\o/iexene-i-carboxyltc  acid. 

by  treatment  first  with  hydrobromic  acid  and  then  with  diethylaniline. 


169.  "  Studies  on  the  viscosity  and  conductivities  of  some  aqueous 
solutions.  Part  I.  Solutions  of  sucrose,  hydrogen  chloride,  and 
lithium  chloride."    By  W.  Heber  Green. 

The  viscosity  of  sucrose  solutions  at  18°  and  25°,  the  viscosity  and 
conductivity  of  hydrochloric  acid  at  25°,  and  of  lithium  chloride 
solutions  at  18°  and  25°,  have  been  measured  over  ranges  of  concentra- 
tion limited  only  by  the  solubilities  of  each  substance. 

The  densities  of  lithium  chloride  solutions  have  been  re-determined 
and  compared  with  the  results  obtained  by  previous  observers. 

The  viscosity  results  obtained  show  that  various  formulae  which 
have  been  suggested  do  not  at  all  accurately  represent  the  connexion 
between  viscosity  and  concentration,  especially  when  concentrated 
solutions  are  examined.  The  most  concordant  result  was  obtained 
by  using  an  expression  of  the  form  rj/rjQ^A^'/'",  where  v  =  volume  of 
solute,  and  m)  =  volume  of  solvent,  present  per  unit-volume  of  solution, 

170.  "Studies  on  the  viscosity  and  conductivity  of  some  aqueous 
solutions.  Part  II.  Mixtures  of  solutions  of  sucrose  and 
lithium  chloride ;  a  contribution  towards  the  elucidation  of 
the  connexion  between  ionic  mobility  and  the  fluidity  of  the 
solution."     By  W.  Heber  Green. 

The  conductivity  and  viscosity  of  aqueous  solutions  have  been 
measured  at  25°  of  three  series  of  mixtures  of  lithium  chloride  and 
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sucrose,  in  which  the  ratio  of  the  number  of  lithium  chloride  molecules 
to  the  number  of  sucrose  molecules  was  1  :0'2,  1  :  2  0,  and  1  :  20 
respectively. 

By  extrapolation  from  the  results  for  these  mixtures  the  con- 
ductivity and  viscosity  values  have  been  calculated  for  a  series  in 
which  the  above  ratio  was  1  :  oo  .  In  this  way  the  variations  in  the 
ionic  mobilities  at  infinite  dilution  of  the  salt,  concomitant  with 
change  of  fluidity  due  to  the  presence  of  sugar  in  solution,  were 
rendered  free  from  some,  if  not  all,  disturbing  factors. 

The  curves  obtained  show  that  the  ionic  mobility  is  not  simply 
proportional  to  the  physical  fluidity  of  the  solution,  but  more  nearly 
to  the  two-thirds  power  in  the  case  of  lithium  chloride  and  sucrose ; 
with  other  ions,  and  other  molecules  giving  rise  to  viscosity,  the  exact 
function  varies,  and  presumably  depends  on  the  relative  molecular 
sizes. 

With  reference  to  Hartley,  Thomas,  and  Applebey's  use  of  pyridine 
as  an  agent  for  producing  viscosity,  the  author  maintains  that  Stokes' 
theorem  does  not  hold  for  a  body  of  molecular  size  migrating  through 
a  medium  composed  of  bodies  comparable  in  size  to  itself,  and,  further, 
that  there  is  no  direct  evidence  for  the  presence  of  an  aqueous  envelope 
permanently  attached  to  each  ion. 

No  trustworthy  method  has  as  yet  been  established  whereby  the 
true  ionisation  coefficients  of  a  salt  can  be  determined  except  in 
solutions  of  extreme  dilution. 


171.  "The  reduction  of  refractory  oxides  by  carbon." 
By  Harold  Cecil  Greenwood.     (Trans.,  1908,  1483.) 

A  method  has  been  devised  for  measuring  with  an  accuracy  of  about 
±  10°  the  temperatures  of  reduction  of  oxides  by  carbon,  the  apparatus 
being  suitable  for  use  up  to  at  least  2000°.  The  reduction  tempera- 
tures of  the  oxides  of  chromium,  manganese,  uranium,  silicon,  tungsten, 
zirconium,  and  thorium  have  been  measured,  and  are  all  found  to  be 
far  below  thote  previously  estimated. 

Commencement  of  the  reaction  occurs  sharply,  but  the  progress  of 
the  reduction  depends  greatly  on  the  intimacy  of  admixture.  The 
nature  of  the  carbon  employed,  as  also  the  physical  condition  of  the 
oxide,  exerts  a  marked  influence  on  the  temperature  of  reduction. 

The  reactions,  so  far  as  the  oxides  mentioned  above  are  concerned, 
are  found  to  occur  directly  between  the  carbon  and  the  oxide,  and  are 
not  due  to  thermal  dissociation. 
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172.    "The   production    of  ferroalloys." 
By  Harold  Cecil  Greenwood.     (Trans.,  1908,  1496.) 

This  investigation  is  an  exten.iion  of  the  work  described  in  the 
preceding  paper.  In  the  case  of  some  of  the  oxides  studied,  for 
example,  silica  and  manganous  oxide,  it  is  found  that  a  "catalytic" 
facilitation  of  the  reduction  takes  place  when  metals  such  as  iron, 
manganese,  and  copper  are  present.  This  confirms  observations  made 
in  the  technical  preparation  of  ferro-alloys  under  conditions  which  are 
unsuitable  for  the  isolation  of  the  pure  metal.  The  lowering  of  the 
reduction  temperature  appears  to  be  due  to  mutual  chemical  affinity 
of  the  two  metals,  and  also  in  some  cases  to  the  alloy  being  more 
fusible  than  the  refractory  metal  ;  no  evidence  is  forthcoming  to  show 
that  reduction  is  assisted  by  the  heat  of  reaction  of  ferric  oxide  and 
carbon  when  this  oxide  is  added  instead  of  metallic  iron. 


173.  "  The  rapid  electroanalytical  deposition  and  separation  of 
metals.  Fart  II.  Antimony  and  tin.  The  employment  of  a 
diaphragm."     By  Henry  Julius  Salomon  Sand. 

(Trans.,  1908,  1572.) 

By  means  of  the  apparatus  already  described,  antimony  has  been 
estimated  in  sulphuric  acid  solutions  and  suspensions  in  the  presence 
of  hydrazine  sulphate,  and  also  in  solutions  containing  chlorides.  A 
high  temperature  is  maintained,  and  the  potential  of  the  cathode  is 
kept  under  control. 

Tin  has  beea  deposited  from  stannic  solutions  containing  a  small 
amount  of  free  sulphuric  acid  and  a  sufficiency  of  oxalic  acid  at  a 
temperature  near  the  boiling  point. 

Antimony  has  been  separated  from  tin.  Any  6-stannic  acid  which 
may  be  present  must  first  be  converted  into  thea-form.  The  electrolyte 
consists  of  equal  volumes  of  sulphuric  acid  and  water  ;  a  small  amount 
of  hydrazine  sulphate  is  added,  and  the  temperature  maintained  at  a 
little  above  100*^.     The  maximum  auxiliary  voltage  is  0'65. 

The  tin  is  determined  electrolytically  in  the  remaining  liquid  after 
neutralisation  with  ammonia  and  the  addition  of  oxalic  acid.  After 
the  greater  part  of  the  metal  has  been  deposited,  it  is  necessary  to  add 
hydrochloric  acid  and  hydroxylamine  hydrochloride  in  order  that  the 
electrolyte  may  be  exhausted  ;  a  high  temperature  is  maintained.  A 
considerable  number  of  analyses  have  been  carried  out  in  which  the 
combined  metals,  taken  in  varying  ratios,  weighed  approximately  one 
gram.  The  time  for  the  deposition  of  the  antimony  was  usually  about 
twenty  minutes,  and  that  for  the  tin  about  eighty  minutes. 
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An  apparatus  which  allows  the  employment  of  a  diaphragm  in  rapid 
electroanalysis  has  been  constructed,  and  tested  in  the  determination  of 
copper  and  its  separation  from  iron. 


174.  '"The  measurement  of  a  homogeneous  chemical  change  in  a 
gas.  (The  thermal  decomposition  of  ozone.)"  By  Herbert 
Edmund  Clarke  and  David  Leonard  Chapman. 

(Trans.,  1908,  1638.) 

It  has  been  commonly  supposed  that  slow  pyrogenic  changes  in  gases 
have  their  seat  principally,  if  not  entirely,  on  the  walls  of  the  enclosing 
vessel.  The  authors  have  succeeded  in  demonstrating  that  this  con- 
clusion is  not  true  in  the  case  of  the  decomposition  of  ozone.  In  vessels 
of  German  glass,  of  which  the  ratio  of  surface  to  volume  is  not  too 
large,  the  rate  of  decomposition  of  ozone  at  100°  is  independent  of  the 
area  of  the  surface  of  the  globe,  a  fact  which  proves  that  the  change  is 
a  homogeneous  one. 


175.  "The  proteins  of  egg-yolk."    By  Robert  Henry  Aders  Plimmer. 

(Tmns.,  1908,  1500.) 

In  addition  to  the  protein,  vitellin,  which  contains  one  per  cent,  of 
phosphorus  and  which  is  in.soluble  in  water,  egg-yolk  contains  a  second 
protein,  which  contains  0"1  per  cent,  of  phosphorus  and  which  is 
soluble  in  water  and  coagulable  by  heat. 

It  can  be  prepared  either  by  extracting  the  yolks,  after  treatment 
with  ether,  with  a  large  volume  of  water  and  heating  to  boiling  in  the 
presence  of  a  small  quantity  of  acetic  acid,  or  by  boiling  the  water 
used  for  precipitating  the  vitellin  ;  this  is  obtained  by  dissolving  the 
yolk  in  10  per  cent,  sodium  chloride  solution,  extracting  with  ether, 
and  precipitating  with  20  volumes  of  water.  The  second  method  gives 
a  purer  preparation  of  this  protein. 

This  protein  differs  from  ovalbumin  in  its  content  of  nitrogen  as 
aho  in  the  amoutits  of  the  various  nitrogen  constituents  contained  in 
it  when  determined  by  Huusmann's  method,  so  that  it  is  not  identical 
with  this  protein  ;  its  behaviour  towards  ether  also  indicates  this.  The 
various  amounts  in  which  the  nitrogen  constituents  are  present  in  the 
protein  are  very  similar  to  those  in  vitellin,  and  suggests  a  close  relation- 
ship between  these  proteins  in  egg-yolk  ;  benoe  the  name  of  livetin  is 
•uggested  for  thin  new  protein. 
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176.  "  The  conductivities  of  the  a-oximino-fatty  acidr."     By   John 
Kenneth  Harold  Inglis  and  Lottie  Emily  Knight,     (Trans.,  1908, 

1595.) 
The  authors  have  prepared  specimens  of  the  tirst  four  of  these  acids 
by  the  action  of  nitrosul phonic  acid  on  acetoacetic  ester  and  its 
derivatives.  The  conductivities  agree  fairly  closely  with  those 
measured  by  Hantzsch  and  Miolati.  Measurements  of  the  conductivities 
of  the  sodium  salts  and  comparison  of  the  acids  with  one  another 
have  indicated  that  the  acids  are  not  all  of  the  same  configuration,  but 
that  oximinopropionic  acid  is  different  from  the  others.  The  authors 
have  also  found  evidence  of  the  existence  of  two  forms  of  a-oxiraino- 
butyric  and  -valeric  acids. 


177.  "  Studies  of  the  perhalogen  salts.     Part  II." 
By  Charles  Kenneth  Tinkler.     (Trans.,  1908,  I6ii.) 

The  formation  of  periodides  has  been  further  investigated  by  means 
of  the  ultra-violet  absorption  spectra  of  solutions  of  iodine  containing 
a  halogen  salt.     The  iodine  additive  compounds  of  trimethylsulphine 

(IV) 

iodide,  bromide,  and  chloride,  which   may  be  either  (I)  (CH3)3SX*I.2 

(Vl)^X 

or  (IT)  (OH3)3S\— I  (X  =  I,  Br,  or  CI),  gave  spectra  which  are  identical 

\I 
with  those  of  solutions  of  iodine  containing  potassium  iodide,  bromide, 
and  chloride  respectively.     This  agreement  shows  that  these  substances 
contain  the  true  perhalogen  groups,  and  affords  evidence  in  favour  of 
formula  I. 

The  formation  of  perbromides  (by  the  addition  of  a  bromide  to 
bromine  water)  has  also  been  investigated  by  the  spectroscopic  method, 
and  evidence  obtained  of  the  existence  of  these  substances  in  a  large 
number  of  cases.  Evidence  was  also  obtained  of  tho  formation  of 
bromine  additive  compounds  of  chlorides. 


178.  "  The  formation  of  ethers  from  compounds  of  the  benzoin  type," 
By  James  Colquhoun  Irvine  and  David  McNicoll.      (Trans.,  1908, 

1601.) 

The  authors  find  that  the  methyl  ethers  of  benzoin  should  always  be 
prepared  by  the  silver  oxide  reaction,  as  by  the  use  of  Fischer's  process 
of  methylation  the  yields  obtained  are  poorer,  and  in  some  inst mces 
furan  derivatives  are  formed  in  quantity.     In  the  case  of  anisoin,  no 
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methyl  ether  is  produced  in  the  latter  reaction,  which  gi^es  rise  to  the 
tetramethoxyl  derivatives  of  a-methoxy-ajS-dibenzoyldibenzyl  (m.  p. 
218 — 219°)  and  of  2-hydroxy-3  :5-dimethoxytetraphenyltetrahydro- 
furan  (m.  p.  263—265°). 

The  hydrochloric  acid  method  can  also  be  applied  to  o-dimethoxy- 
benzoin  only  within  a  limited  range  of  concentration  of  the  acid,  as 
the  benzoin  readily  undergoes  molecular  rupture  to  give  o-methoxy- 
benzoic  acid.  When  the  same  process  is  applied  to  f  uroin,  no  methyl- 
ation  takes  place,  condensation  products  containing  five  furyl  I'esidues 
and  analogous  to  those  obtained  from  ordinary  benzoin  being  produced. 
On  the  other  hand,  ethyl  ethers  of  benzoins  are  comparatively  readily 
prepared  by  Fischer's  method,  and  no  furan  derivatives  are  formed. 

In  the  course  of  the  work,  several  benzoin  ethers  have  been  prepared 
by  the  silver  oxide  method,  and  the  compound  described  by 
Limpricht  and  Jena  as  "  ethyl  benzoin "  has  been  examined  and 
shown  to  be  a  mixture  of  hydrobenzoin  and  z'sohydrobenzoin. 


179.  "Aromatic  a-disulphones."     By  Thomas  Percy   Hilditch. 

(Trans.,  1908,  1520.) 

Aromatic  a-disulphones,  previously  obtained  only  by  the  interaction 
of  an  aromatic  sulphonyl  chloride  and  the  sodium  salt  of  an  aromatic 
sulphinic  acid,  have  been  prepared  in  yields  varying  from  17  to  40  per 
cent,  by  the  oxidation  of  sulphinic  acids  by  potassium  permanganate  in 
glacial  acetic  acid  solution.  Diphenyl,  di-ip-phenetyl,  di-^-toli/l,  and 
di-'pxylyl  a-disulphones  have  been  thus  obtained  as  well-crystallised, 
stable  substances  of  high  melting  point ;  they  are  decomposed  slowly 
by  strong  ammonia  into  a  mixture  of  sulphonamide  and  sulphinate, 
and  by  warm  aqueous  potassium  hydroxide  into  the  corresponding 
sulphonates  and  sulphinates. 


180.  "  The  action  of  bromine  on  ^-hydrindone."     By  Norman  Allen 
Creeth  and  Jocelyn  Field  Thorpe.    (Tnvns.,  1908,  1507.) 

The  bromination  of  /8-hydrindone  may  be  effected  by  the  action  of 
bromine  in  chloroform  solution,  all  four  hydrogen  atoms  of  the 
hydrindeno  ring  being  replaced  by  the  halogen.  A  monobromo-  and  a 
f/ttro»/io-derivative  may  also  be  prepared  by  using  the  calculated 
quantity  of  bromine,  but  aoy-tribromo^-hydrindono  cannot  bo  pro- 
(lucod  in  this  way,  since,  when  the  atnount  of  biouiino  reiiuiiod  for 
itn  formation  is  employed,  an  equimolecular  mixture  of  ay-dil)romo-;3- 
hydrintlono  and  aayy-tAtrahrnmo-ft  hydrindonn  is  alono  formed.  The 
mooobromo-  and  dibromo-dcrivativos  aro  uoutral  sulwtaucos  jnsolublu 
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in  alkalis,  showing,  therefore,  that  the  combination  of  the  halogen  with 
the  a-carbon  atom  of  /?-hydrindone  does  not  transform  the  compound 
into  a  derivative  of  hydroxyindene.  The  action  of  alkalis  on  the 
various  bromo-derivatives  has  been  investigated,  but  only  in  the  case 
of  aayy-tetrabromo-^-hydrindone  has  a  well-defined  product  been 
obtained.  In  this  instance,  through  a  curious  fission  of  the  hydrindene 
ring,  the  product  consists  of  phthalidecarboxylic  acid. 

181.  "  On  polymorphism,  with  especial  reference  to  sodium  nitrate 
and  calcium   carbonate."     By  William  Barlow   and  William 

Jackson  Pope.      (Trans.,  1908,  1528.) 

In  continuation  of  their  previous  work,  the  authors  discuss  the 
relation  between  the  crystalline  form  and  the  chemical  constitution 
exhibited  in  connexion  with  a  number  of  well-known  cases  of  poly- 
morphism. 

182.  "  The  oxidation  of  phosphorous  acid  by  iodine." 
By  Bertram  Dillon  Steele. 

In  continuation  of  the  investigation  of  the  reaction  between  iodine 
and  hypophosphorous  acid,  the  velocity  of  interaction  of  iodine  and 
phosphorous  acid  has  been  studied.  It  has  been  found  that  two 
reactions  of  essentially  different  character  occur  between  these  re- 
agents, one  of  which  preponderates  in  more  strongly  acid  solution, 
and  the  other,  in  the  presence  of  feeble  acids,  such  as  acetic  and  boric 
acids. 

The  former  of  these  reactions  is  catalytically  accelerated  by  the 
presence  of  hydrogen  ions,  and  the  velocity  is  proportional  to  the  con- 
centration of  phosphorous  acid  (or  of  the  phosphorous  ion)  and  to  the 
square  root  of  the  concentration  of  the  iodine. 

The  conclusion  is  drawn  that  reaction  takes  place  between  phos- 
phorous acid  molecules  (or  ions)  and  iodine  atoms,  the  latter  being 
supplied  in  extremely  small,  but  sufficient,  quantity  by  the  dissociation 
of  the  iodine  molecules.  A  slight  apparent  retardation  of  the  reaction 
velocity  by  the  iodine  is  probably  due  to  the  incompleteness  of  the 
hypothesis  which  has  been  suggested  to  explain  the  experimental 
results. 

The  second  reaction,  which  occurs  in  the  presence  of  salts,  such  as 
sodium  acetate,  bicarbonate,  or  biborate,  is  so  complex  that  the 
attempt  to  formulate  a  hypothesis  explanatory  of  the  reaction  has 
been  abandoned.  The  reaction  is  accelerated  by  the  presence  of 
phosphorous  acid  and  of  sodium  acetate,  and  retarded  by  the  presence 
of  iodine  and  of  potassium  iodide. 
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183.  "  The  direct  interaction  of  magnesium  and  alkyl  halides." 
By  James  Frederick  Spencer  and  Mary  S.  Crewdson. 
It  has  been  found  that  all  alkyl  halides  react  directly  with  mag- 
nesium. The  halides  of  hydrocarbons  lower  in  the  series  than  butane 
only  react  when  heated  in  a  sealed  tube,  but,  with  the  exception  of 
the  chlorides,  which,  so  far  as  has  been  investigated,  appear  always  to 
require  heating  in  a  sealed  tube,  all  the  halides  of  hydi-ocarbons  higher 
in  the  series  than  butane  react  with  magnesium  when  the  two  sub- 
stances are  heated  together  in  a  flask.  The  products  are  magnesium 
alkyl  halides  and  hydrocarbons  containing  twice  as  many  carbon  atoms 
as  the  original  halide.  In  the  reactions  taking  place  in  sealed  tubes, 
unsaturated  hydrocarbons,  of  both  the  acetylene  and  the  define  series, 
together  with  much  hydrogen,  are  also  found,  in  addition  to  the  above- 
mentioned  compounds.  Methyl  bromoacetate  also  reacts  directly  with 
magnesium,  giving  good  yields  of  methyl  acetate  and  dimethyl  succinate, 
and  aromatic  chloro-derivatives  react  with  magnesium  when  heated 
with  it  in  a  sealed  tube,  yielding  the  corresponding  hydrocarbons  in 
good  yield. 


184.  "  The  interaction  of  the  metals  of  the  aluminium  group  and 
organic  halogen  derivatives."  By  James  Frederick  Spencer  and 
Marion  L.  Wallace. 

Aluminium,  indium,  and  thallium  react  directly  with  both  aromatic 
and  aliphatic  halogen  derivatives  on  heating.  In  the  case  of  the 
chloro-derivatives  and  the  lower  aliphatic  compounds  (up  to  butane), 
heating  in  a  sealed  tube  was  necessary  to  bring  about  the  reaction. 
The  formation  of  an  intermediate  aluminium  organic  halide,  similar  to 
the  Grignard  compounds,  is  the  primary  result  of  this  interaction,  and 
this  compound  is  decomposed  on  the  addition  of  water  with  the  pro- 
duction of  the  parent  hydrocarbon  and  the  evolution  of  niucli  heat. 
In  some  cases,  the  evolution  of  heat  does  not  take  place,  and  in  these 
cases  the  parent  hydrocarbon  is  present  in  the  mixture  before  the 
addition  of  water.  In  all  such  cases  the  reactions  are  extremely 
mIow,  it  being  necessary  to  heat  the  substances  for  twenty  four  to 
thirty  hours  before  the  reaction  is  complete  ;  so  that  in  all  probability 
the  intermediiite  compound  is  formed  and  thon  dommposod  by  the 
atmospheric  moisture.  The  indium  and  thallium  reactiuns,  of  which 
only  few  have  been  studied,  proceed  very  slowly,  as,  indeed,  do  also 
•omo  of  the  aluminium  reactions,  but  certain  uf  the  latter  take 
pLioe    with    extrumo    violence.      The   yield    uf    hydrocarbotiK   varies 
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from  25  to  75  per  cent,  of  the  theoretical.  In  a  few  eases,  the  reaction 
pi'oceeds  along  a  second  line,  namely,  the  formation  of  a  hydrocarbon 
or  derivative  containing  double  the  number  of  carbon  atoms  as  the 
original  substance.  The  best  examples  of  this  are  the  formation  of 
dimethyl  succinate  from  methyl  bromoacetate,  and  the  formation  of 
benzidine  from  bromoaniline  by  the  action  of  aluminium.  In  no  case 
could  a  reaction  between  these  metals  and  the  halide  derivatives  be 
brought  about  in  ethereal  solution. 


185.  "The  relation  between  unsaturation  and  optical  activity. 
Part  IV.  The  relative  influence  of  bi-,  quadri-,  and  sexa- 
valent  sulphur  on  rotatory  power."     By  Thomas  Percy  Hilditch. 

(Trans.,  1908,  1G18.) 

The  optical  activity  of  derivatives  of  Z-amyl  alcohol  and  rf-camphor 
containing  sulphur  of  all  the  above  degrees  of  valency  has  been  com- 
pared, and  it  has  been  found  that  a  bi-  or  quadri-valent  sulphur  atom 
has  a  larger  effect  on  optical  rotatory  power  than  saturated  sexavalent 
sulphui',  and,  also,  that  the  optical  anomaly  is  enhanced  by  the  presence 
of  a  second  unsaturated  group  adjacent  to  the  sulphur  residue.  The 
maximum  change  of  rotatory  power  appears  to  take  place  when 
two  identical  unsaturated  groups  occur  in  conjugation,  as  in  the 
disulphides. 

In  addition,  the  study  of  a  series  of  active  salts  of  corresponding 
sulphinic  and  sulphonic  acids  shows  that  the  sulphonic  acid  exerts  a 
greater  influence  on  the  rotatory  power  of  the  base,  and  this  agrees 
with  the  effect  of  unsaturation  observed  in  other  cases,  on  the 
assumption  that  the  sulphinic  salts  contain  sexavalent  sulphur. 


186.  "  Oxidations  of  hydrocarbons  of  the  benzene  series.  Part  II. 
Substances  containing  a  negative  radicle."  By  Herbert  Drake 
Law  and  Frederick  MoUwo  Perkin.     (Trans.,  1908,  1633.) 

The  authors  have  investigated  the  oxidation  of  the  nitrotoluenes 
with  chromyl  dichloride.  Contrary  to  Etard's  statement  that  quinones 
are  produced,  p-  and  m-nitrotoluene  give  good  yields  of  the  correspond- 
ing aldehydes.  With  o-nitrotoluene,  no  aldehyde  is  formed,  but  a 
chlorinated  compound  of  no  deflnite  boiling  point.  With  o-,  m-,  and 
;;>-chlorotoluenes,  the  corresponding  aldehydes  are  in  all  ca.ses  obtained. 
Diphenylmethane  yields  diphenylcarbinol,  and  triphenylnaethane  gives 
triphenylcarbinol  ;  in  both  cases  in  practically  theoretical  yields. 
Naphthalene,  anthracene,  and  fluorene  were  also  oxidised,  but  definite 
products  were  not  obtained. 
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187.  "  Coprosterol.     Part  I." 
By  Charles  Doree  and  John  Addyman  Gardner.     (Trans.,  1908,  1625.) 

Having  shown  that  cats  and  dogs  when  fed  on  a  raw  brain  diet 
produce  coprosterol  in  considerable  amount,  the  authors  have  studied 
the  action  of  oxidising  and  isomerising  agents  on  the  substance. 
Coprosterol  is  readily  oxidised  by  chromic  acid  to  a  ketone,  coprostanone, 
which  crystallises  in  leaves  melting  at  62 — 63°.  The  semicarbazoue 
melts  at  192°,  and  the  oxime  at  69°.  Coprostanone  forms  with 
phenylhydrazine  a  crystalline  substance  melting  at  191°,  to  which  a 
formula  has  not  yet  been  assigned.  When  heated  with  sodium  amyl- 
oxide,  coprosterol  is  converted  into  \p-coprosterol,  melting  at  119°,  and 
yielding  an  acetate,  m.  p.  83°,  and  a  benzoate,  m  p.  85°,  which  differ 
from  the  corresponding  derivatives  of  coprosterol.  On  oxidation 
with  chromic  acid,  however,  it  yields  the  same  ketone,  coprostanone. 


188.  "The  spontaneous   crystallisation   of  solutions  of  some    alkali 
nitrates."     By  Bernard  Mouat  Jones.     (Trans.,  1908,  1739.) 

The  author  has  determined  the  temperatures  of  spontaneous 
crystallisation  of  supersaturated  solutions  of  the  nitrates  of  potassium, 
rubidium,  and  cajsium  of  various  strengths.  The  method  was  that 
used  by  Hartley,  Jones,  and  Hutchinson  (Trans.,  1908,  93,  825)  in 
investigating  sodium  sulphate  solutions.  The  effect  of  mechanical 
friction  was  studied  by  introducing  fragments  of  Jena  glass  into  the 
tubes  before  sealing.  Crystalline  fragments,  such  as  garnet,  were 
not  u«ed,  in  order  to  avoid  possible  unequal  "  inoculating "  effects 
on  the  three  solutions.  The  temperatures  at  which  supersaturated 
solutions  of  the  salts  in  question  would  crystallise  spontaneously 
when  slowly  cooled  and  constantly  shaken  have  been  recorded. 
'J'emperatures  corresponding  with  tube^  containing  glass  fragments 
lie  on  regular  curves,  namely,  the  supersolubility  curves,  above  which 
crystallisation  cannot  take  place  in  the  ab.sence  of  crystal  niiclei. 
Tubes  containing  no  glass  fragments  generally  needed  to  be  cooled 
into  the  labile  region  before  crystallistitiou  would  occur.  The 
supersolubility  curves  for  potassium  and  rubidium  nitrates  run 
nearly  parallel  to  the  solubility  curves,  approaching  the  latter  as 
the  concentration  decreases.  For  ciujium  nitrate,  the  solubility 
and  8uper^olubility  curves  coincide,  the  metastable  region  dis- 
ap{)earing. 

'J'h«  three  corresponding  ice-suporsolubility  curves  liave  been  traced, 
and  also  the  ice-solubility  curves  for  dilute  solutions  of  rubidium 
and  ncniutn  nitrates.     The  spontaneous   production  of  the  ice  phase 
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seems  to  be  a  somewhat  less  defioite  phenomenon  than  the  production 
of  the  salt  phase. 

Although  tlie  order  of  molecular  solubility  is  rubidium  nitrate, 
potassium  nitrate,  caesium  nitrate,  the  order  for  the  sizes  of  the 
raetastable  ranges  follows  that  of  the  molecular  weights,  that  for 
potassium  nitrate  being  greatest,  and  that  for  ctesium  nitrate  least. 
For  example,  for  a  concentration  of  0*6  gram-mols.  of  salt  to 
100  grams  of  water,  the  metastable  ranges  are  approximately  4°,  1°, 
and  0°  respectively. 


189.  "  Syntheses  with  phenol  derivatives  containing  a  mobile 
nitro-group.  Part  I.  The  interaction  of  2:3: 5-trinitro-4- 
acetylaminophenol  and  amines."  By  Raphael  Meldola  and 
James  Gordon  Hay.     (Trans.,  1908,  1659.) 

The  trinitroacetylaminophenol  referred  to  was  described  by  one  of 
the  authors  in  1906  (Trans.,  89,  1935),  and  its  great  reactivity,  due 
to  the  mobility  of  the  3-nitro-group,  indicated  in  that  paper.  The 
compound  has  now  been  submitted  to  further  investigation,  more 
especially  with  reference  to  the  formation  of  iminazoles  from  amines. 
In  the  present  paper,  the  authors  consider  the  mechanism  of  the 
formation  of  iminazoles  in  connexion  with  the  conditions  that  deter- 
mine the  mobility  of  the  nitro-group  on  the  one  hand,  and,  on  the 
other,  the  nature  of  the  amine  with  which  the  trinitro-compound  is 
brought  into  combination.  A  quantitative  method  for  determining 
the  yield  of  iminazole  has  been  devised,  and  complete  series  of  deter- 
minations have  been  carried  out  with  the  isomeric  chloroauilines, 
nitroanilines,  and  anisidines.  The  results  bring  out  very  clearly  the 
influence  of  steric  hindrance  in  the  case  of  ortho-substituted  amines, 
tlie  nitro-group  being  so  completely  protective  that  no  combination 
takes  place  with  o-uitroauiline.  Other  series  of  isomerides  are  under 
investigation,  and  also  the  products  of  condensation  of  secondary 
amines  ;  dimethylamine  and  piperidiue  having  been  found  to  react 
readily,  whilst  no  combination  takes  place  with  methylaniline,  benzyl- 
aniline,  diphenylamine,  or  carbazole.  A  number  of  new  iminazoles 
have  been  prepared,  and  are  described  in  the  paper. 


190.  "  The  constituents  of  the  expressed  oil  of  nutmeg." 
By  Frederick  Belding  Power  and  Arthur  Henry  Salway. 

{Trans.,   1908,  1653.) 

Ceylon   nutmegs,  of  good  quality,  yielded  on  expression  26 "6  per 
cent,  of  oil,  and  when  completely  extracted  with  ether,  42*9  per  cent. 
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of  oil  was  obtained.     The  constants  of  the  expressed  oil  and  of  the 
total  fatty  acids  were  as  follows  : 

Exiiressed  oil.  Total  fatty  acids. 

Meltingpoint 48^"  49° 

Density,  50750° 09399  0-9012 

Acid  value    11-2  2183 

Saponilicdtion  value   174"G  — 

Iodine  value     r)7  8  23*1 

The  composition  of  the  expressed  oil  or  fat  was  approximately  as 
follows:  Essential  oil  (12-5  per  cent.);  trimyristin  (73*0  per  cent.); 
oleic  acid,  as  glyceride  (3'0  per  cent.) ;  linolenic  acid,  as  glyceride 
(0'5  per  cent.) ;  formic,  acetic,  and  cerotic  acids  (very  small  amounts) ; 
unsaponifiable  constituents  (8*5  per  cent.) ;  resinous  material 
(2-0  per  cent.). 

The  chief  unsaponifiable  constituent  was  a  new  compound,  CjgH2o05, 
amounting  to  about  5  per  cent,  of  the  expressed  oil.  It  is  a  yellow, 
transparent,  extremely  viscid  liquid  (b.  p.  270 — 280°  15  mm.),  and  is 
devoid  of  any  marked  physiological  action.  The  remainder  of  the 
unsaponifiable  material  consisted  of  myristicin,  Cj^HjgOg,  with  a  little 
phytosterol,  CjoHg^O  (m.  p.  134—135°). 


191.  "  The  preparation  of  disulphides.  Part  IV.  Esters  of  dithio- 
digly collie  and  dithiodilactylic  acids.'"  By  Thomas  Slater  Price 
and  Douglas  Frank  Twiss.     (Trans.,  1908,  1645.) 

On  submitting  the  mixture  obtained  by  the  interaction  of  ethyl 
bromoacetate  and  sodium  thiosulphate  in  aqueous-alcoholic  solution  to 
electrolysis  in  the  cathode  compartment  of  a  divided  cell,  diethyl 
dithiodiglycoUate  separates  as  a  heavy  oil ;  from  methyl  bromoacetate 
the  dimethyl  ester  is  obtained.  In  a  similar  manner,  the  diethyl  esters 
of  a-dithio-  and  )3-dithio-dilactylic  acids  were  prepared  from  ethyl 
o-bromopropionate  and  ethyl  ^-iodopropionate  respectively.  These 
esters  are  all  fairly  mobile  liquids,  heavier  than  water,  and  possessing 
a  peculiar  odour  which  is  not  very  disagreeable,  and  not  at  all  like 
that  which  is  usually  associated  with  the  liquid  mercaptans  and 
diHulphides,  The  boiling  points  of  these  e.sters  are  as  follows : 
dimethi/l  dithiodiglycoUate,  15 4°/ 14  mm.  ;  diethyl  dithiodiglycoUate, 
164°/ 14  mm.  ;  diethyl  a-dithiodilactylate,  159"/ 14  mm.  ;  diethyl 
p-dithioililactylate,  194°/ 17  mm. 

For  complete  identification  of  these  esters,  the  corresponding  aoids 
were  prepared  from  them  by  hydrolysis  with  hydrochloric  acid.  'J'he 
properties  of  the  acids  obtained  agreed  with  those  found  by  previous 
obeerTara. 
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192.  "  Contributions  to  the  chemistry  of  the  cholesterol  group. 
Part  I.  The  action  of  hydrogen  peroxide  and  of  fused 
potassium  hydroxide  on  cholesterol."  By  Robert  Howson 
Pickard  and  Joseph  Yates.     (Traus.,  1908,  1678.) 

A  detailed  account  of  work,   of  which  a  preliminary  account  has 
already  appeared  (this  vol.,  121). 


193.  "Derivatives  of  <S'-phenylphenazothionium.     Part  II." 
By  Samuel  Smiles  and  Thomas  Percy  Hilditch.     (Traus.,  1908,  1687.) 

Further  proof  of  the  constitution  of  these  substances  is  now  offered 
from  a  general  standpoint.  Condensation  of  phenol  with  di-p-nitrodi- 
phenylamine  sulpho.xide  yields  the  sulphates  of  two  isomeric  •S'-hydroxy- 
phenylphenazothionium  bases,  which  are  distinguished  by  their  different 
solubilities  and  colours  in  various  media.  The  reduction  products  of 
the  dinitro-*S'-phenetyl  and  -hydroxyphenyl  derivatives  have  also  been 
prepared  ;  these  on  oxidation  yield  blue  dyestuffs  similar  to  thionine. 
isoDinitrodiphenylamine  sulphoxide  yields  similar  derivatives,  which 
are  distinguished  from  those  of  the  di-/?-nitro-series  by  greater  solubility 
and  absence  of  fluorescence. 


194.  "  The  trithionates  and  tetrathionates  of  the  alkali  metals. 
Part  I."     By  John  Edwin  Mackenzie  and  Hugh  Marshall. 

(Trans.,  1908,  1726.) 

The  authors  have  prepare!  a  number  of  tetrathionates  from  per- 
sulphates  and  thiosulphates  (compare  Marshall,  J.  Soc.  Cliem.  Ind., 
1897,  16,  396),  thus:  2SrS.p3  +  K2S.,08=  K2S406  +  2SrSO„  and  of 
trithionates  by  removal  of  sulphur,  thus  :  K.,S^Og  +  KgSOg  =  K2S30g  + 
KjjSgOg.  The  crystallographic  details  of  some  of  the  salts  are  as 
follows  : 

Potassium  trithionate,  KgS^Ojj.  Rhombic,  bipyramidal.  a:b:c  = 
07168 : 1  :0-4193.  Refractive  indices:  a=l-4925,  p=l-56i6, 
y- 1-6014.  Calculated  axial  angle,  2r=68°15'.  Density,  2-336. 
Molecular  volume,  115-8. 

Rubidium  trithionate,  Rb^SgO^j ;  isomorphous  with  the  above. 
a  :6:c-0-7058:l  :  1-04176.  Refractive        indices:        a=  1-4874, 

/8=  1-5580,  y=  1-5867.  Calculated  axial  angle,  2 r-62*'23'.  Density, 
2-845.     Molecular  volume,  127  7. 

Cccesium  trithionate,  Cs^SgOg,  is  not  isomorphous  with  the  above. 
Triclinic.     Density  greater  than  3-326. 
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Caesium  trithionate  monohydrate,  CsgSgOg.HjO.  Triclinic.  Density, 
3-192.     Moleculai' volume,  149-1. 

The  authors  find  that  rubidium  and  csesium  can  be  estimated  by  con- 
version into  the  double  sulphate  of  calcium  and  the  alkali  metal. 


195.  "The  synthesis  of   complex   acridines." 
By  Percy  Corlett  Austin.     (Trans.,  1908,  1760.) 

The  author  has  applied  the  methods  employed  by  Senier  and 
himself  in  the  synthesis  of  various  phenonaphthaciidines  and  di- 
naphthacridines  (Trails.,  1906,  89,  1387;  1907,  91,  1233,  1240; 
1908,  93,  63)  to  the  synthesis  of  acridines  derived  from  phenanthrene 
and  the  closely-allied  fluorene.  A  phenophenanthracridine  has  also 
been  prepared  by  the  condensation  of  phenanthraquinone  and  o-nitro- 
benzyl  chloride  in  the  presence  of  stannous  chloride.  This  is  an 
adaptation  of  Baezner's  reaction  (Ber.,  1904,  37,  3077). 

Diphenanthracridine,    C^^Hg^  i      .^C^^Hg,  is  a  yellow,  crystalline 

substance,  insoluble  in  most  solvents ;  it  can  be  distilled  under 
diminished  pressure,  and  recrystallised  from  nitrobenzene.  Its  melting 
point  is  above  320°. 

PhenopJienanthracridine,  Cj^Hg^C  '     /'CgH^,  is  prepared  by  treating 

an  alcoholic  solution  of  a  mixture  of  phenanthraquinone  and  stannous 
chloride  with  o-nitro  benzyl  chloride.  After  distillation  under 
diminished  pressure,  it  crystallises  from  benzene  in  yellow  crystals, 
melting  at  204°. 

Fluorene- L        -naphlhacridine,  CijHg^  '      x^Cj^H^,  is  prepared  from 
C  ii-p  O  H. 

2-aminofluorene  and  a-naphthol  by  the  action  of  methylene  di-iodide. 

After    distillation    under   diminished    pressure    and    recrystallisation 

from  toluene,  it  melts  at  259°. 

A   brown  powder   is   al.so   obtained    by    the   action    of    methylene 

di-iodide    on    2-aminofluorone,    but    no    method    was    found    for   the 

purification  of  this  substance. 


196.  "  A  reaction  distinguishing  phosphoprotein  from  nucleoprotein, 
and  the  distribution  of  phosphoproteins  in  tissues."  By  Robert 
Henry  Aders  Plimmer  and  Frederick  Hughes  Scott.  (Trans.,  idoh, 
1699.) 

In  1906,  Plimmer  and  Bayliss  (./.  I'lnjHwl,  33,  439)  found  that  the 
phoHphoruH  of  ciiKeinogen  was  com  plot  oly  eliminated  as  phosphoric  acid 
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by  the  action  of  one  pei*  cent,  aqueous  sodium  hydroxide  at  3T^  in 
twenty-four  hour.«. 

The  phosphorus  of  vitellin,  the  other  well-defined  phosphoprotein,  is 
eliminated  as  phosphoric  acid  under  the  same  conditions,  but  the 
phosphorus  of  nucleic  acid,  lecithin,  and  glycerophosphoric  acid,  the 
other  phosphorus-containing  substances  in  the  tissues,  is  not  separated 
in  this  way. 

The  reaction  thus  serves  as  a  simple  means  of  distinguishing  phospho- 
proteins  from  nucleoproteins,  and  it  permits' of  the  determination  of 
the  presence  of  phosphoproteins  which  are  stated  to  occur  in  various 
tissues. 

As  phosphates  are  present  in  all  tissues,  the  reaction  cannot  be 
applied  directly,  but  by  first  extracting  the  fats  and  lecithin  with 
alcohol  and  ether,  dissolving  out  the  phosphates  from  the  coagulated 
protein  with  water  acidified  with  hydrochloric  acid,  and  then  treating 
it  with  one  per  cent,  aqueous  sodium  hydroxide  at  37°,  the  presence 
of  phosphoprotein  can  be  demonstrated.  By  this  procedure,  a 
determination  of  the  amount  of  the  various  kinds  of  phosphorus 
compounds  in  the  tissues  can  also  be  made. 

The  pancreas  alone  of  the  tissues  examined  contained  phospho- 
protein, the  amount  of  phosphorus  present  in  this  form  being  about 
3  per  cent,  of  the  total  phosphorus. 

Ichthulin,  the  protein  contained  in  caviar,  the  eggs  of  the  sturgeor, 
is  described  as  a  phosphoprotein.  Its  nature  has  been  confirmed  by 
this  method,  and  phosphoproteins  have  also  been  found  in  the  eggs  of 
the  herring  and  mullet. 

The  principal  distribution  of  phosphoproteins  is  thus  in  those 
substances  which  form  the  food-stuffs  of  the  embryo  bird  and  fish  and 
the  young  mammal. 

197.  "  The  colonring  matters  of  the  stilbene  group.     Part  V.    The 
action  of  caustic  alkalis  on  derivatives  of  para-nitrotoluene." 
By  Arthur  George   Green  and  James   Baddiley.     (Tiaus.,  1908, 
1721.) 
Derivatives    of    />-nitrotoluene    containing     as     ortho-substituent 
electropositive    or    weakly    electronegative    groups    (CHj,    OMe,   or 
COgH),    react   least   readily  with    caustic  alkalis,    giving   red   inter- 
mediate compounds,  and  on  oxidation,  derivatives  of  dinitrodibenzyl. 
By    carrying    the   combined   condensation  and  oxidation  further,  the 
dinitrodibenzyl  derivatives    are  finally  converted  into  dinitrostilbene 
derivatives,  apparently  by  intermediate    formation    of    nitronitroso- 
stilbenes  : 

CH./CftH^-NOj         CH-C^H^-NO      CH-CrtH,-NO, 

CH2-C,H,-N0,,  c^d^tt'n   CH-C^H.-NO^    o^t"Jn    CH-C,H,-NO.; 
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On  the  other  hand,  2 : 4-dinitrotoluene,  like  other  derivatives  of 
p-nitrotoluene  with  a  strongly  electro-negative  ortho-substituent 
(CN,  SOgPh,  &,c.),  is  far  more  reactive,  giving  an  excessively  unstable 
blue  intermediate  product,  which  is  oxidised  to  tetranitrostilbene 
without  the  formation  of  any  dibenzyl  compound.  The  conclusion  is 
drawn  that  the  red  intermediate  products  are  nitronitrosodibenzyl 
derivatives,  whilst  the  blue  intermediate  compounds  are  dinitroso- 
stilbene  derivatives,  both  classes  of  nitroso-compounds  existing  in 
an  alkaline  solution  in  the  form  of  quinonoid  alkali  salts. 

4:-A'-Dinitro-2:1'-dimethyl8lilhene,  obtained  from  jo-niti'O-o-xylene, 
forms  yellow  needles,  which  melt  at  288—290°.  4  :  4'-Z>mi«ro-2  :  2'- 
dimethoxystilhene,  prepared  from  jo-nitro-o-cresol  methyl  ether,  crystal- 
lises in  orange  needles,  melting  at  268 — 269°.  4  :  A! -Dinitrostilhene- 
2  : 2' -dicarhoxylic  acid,  obtained  from  nitro-o-toluic  acid,  crystallises 
from  cresol  in  pale  yellow  crystals,  which  melt  and  decompose  at 
288 — 291°  2:4:2':  4'-Tetranitrostilbene  is  formed  by  the  action  of 
cold  alcoholic  potash  and  iodine  on  2  :  4-dinitrotoluene.  2  :  4  :  2' :  4'- 
Tetra-aminostilbene  forms  pale  yellow  leaflets,  which  melt  at  183 — 186° 
(Echales,  Ber.,  1904,  37,  3599,.gives  191°  or  below). 


198.  "The  solubility  of  lime  in  water." 
By  Gerald  Tattersall  Moody  and  Lewis  Thomas  Leyson. 

The  widely  divergent  numbers  giving  the  solubility  of  lime  in  water 
recorded  by  previous  observers  are  to  be  ascribed  to  the  use  of  impure 
lime  and  to  faulty  methods  of  determining  the  solubility.  The 
observed  difference  in  the  solubility  of  lime  obtained  from  different 
sources  is  not  ascribable  to  any  peculiarity  of  the  lime  itself,  but 
is  due  to  the  presence  of  impurities  which  either  affect  the  solubility 
of  the  lime  or  are  capable  of  neutralising  acids,  thereby  causing 
an  error  wherever  the  lime  present  in  solution  is  estimated  by 
titration  with  acid. 

An  apparatus  specially  devised  for  eliminating  the  errors  in  method 
made  by  previous  observers  has  allowed  figures  showing  the  solubility 
of  lime  between  2°  and  80°  to  be  obtained,  and  it  is  found  that  the 
curve  of  solubility  between  25°  and  80°  is  practically  a  straight  line. 
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Thursday,  October  22nd,  1908,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

Messrs.  H.  R.  Lyell  and  C.  T.  Rutter  were  formally  admitted 
Fellows  of  the  Society, 

The  Phesident  referred  to  the  loss  sustained  by  the  Society  through 
the  death,  on  August  25th,  of  Professor  A.  H.  Becquerel,  who  was 
elected  an  Honorary  and  Foreign  Member  in  May,  1904;  also  of 
Sir  Thomas  Stevenson  and  Mr.  Bennett  H,  Brough,  who  died  on 
July  27th  and  October  3rd,  respectively. 

On  the  question  of  admitting  wjman  to  the  Fellowship  of  the 
Chemical  Society,  the  President  announced  that  1,758  voting  papers 
were  received  before  the  close  of  the  ballot ;  of  these  there  were, 
in  favour  of  admission,  1,094,  against  admission,  642,  neutral,  22. 
The  matter  is  now  receiving  the  earnest  attention  of  the  Council. 

The  President  further  stated  that  he  was  authorised  by  the  Council 
to  inform  the  meeting  that  in  all  proceedings  relating  to  the  admission 
of  women  as  Fellows,  the  Honorary  Secretaries  have  throughout  acted 
under  the  direction  of  the  Council. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  : 

Noel  Charles  Akers,  26,  King's  Avenue,  Muswell  Hill,  N. 

Maurice  Barrett,  Holly  Bush,  Headingley,  Leeds. 

Robert  BickerstafPe,  Chilterns,  Wooburn  Green,  Bucks. 

William  Sudderick  Brakes,  137,  Steade  Road,  Sheffield. 

Leonard  Clement,  B.A.,  Beamsley,  Fairhaven,  near  Lytham. 

Robert  Charles  Cowley,  College  of  Pharmacy  and  Chemistry,  Brisbane. 

Hugh  Cecil  Duckworth,  66,  Victoria  Street,  S.W. 

Horace  Barratt  Dunnicliff,  B.A.,  B.Sc,  39,  Heme  Hill,  S.E. 

Reginald  Freeman  Easton,  38,  Edith  Road,  W.  Kensington. 

Henry  Fairburn,  Northallerton. 

Arthur  Frank  Girvan,B.Sc.,  8,  Chatsworth  Road, West  Norwood,S.E. 

John  Henry  Albert  Hebron,  B.Sc,  9,  Buller  Street,  Derby. 

Grove  Johnson,  124,  Savoy  Court,  Strand,  W.C. 

Patrick  Anderson  Keiller,  B.Sc,  Colombo,  Ceylon. 

Frank  William  Linch,  9,  Gladstone  Avenue,  Manor  Park,  London,  E. 

Arthur  Stanley  Lindley,  Prince  Building,  Medows  Street,  Bombay. 

Edward  PigottMinett,M.D.,M.R.C.S.,L.R.C.P.,  Guy's  Hospital,  S.E. 

Cyril  Lawrence  Norman,  36,  Halesworth  Road,  Levvisham,  S.E. 

Alexander  Robert  Normand,  M.A.,  B.Sc,  Wilson  College,  Bombay. 
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Alexander  Rennie,  Johannesburg,  Transvaal. 
Ezra  Lobb  Rhead,  Stonycroft,  Polygon  Avenue,  Levenshulme. 
Maurice  Salamon  Salamon,  64,  Oxford  Gardens,  N,  Kensington,  W. 
William  Saunderson,  B.Sc,  The  Armidale  School,  Arinidale,  N.S.W. 
Ernest  Sommerfeldt,  Ph.D.,  The  University,  Tubingen. 
Francis  George  Henry  Tate,  Kilmersdon,  Hotnecroft   Road,  Syden- 
ham, S.E. 
Robert  Dickie  Watt,  M.  A.,  B.Sc,  P.O.  Box  434,  Pretoria,  Transvaal. 
Arthur  Weighell,  Prince  Building,  Medows  Street,  Fort,  Bomljay. 
Frederick  Williams,  B.A.,  Bute  Villa,  Aberdare,  South  Wales. 
William  George  Winterson,  B.Sc,  89,  Salisbury  Road,  Barne^. 
Allister  MacLean  Wright,  P.O.  Box  617,  Christchurch,  New  Zealand. 

Of  the  following  paper.'^,  those  marked  *  were  read  : 

*199.  "The  relationship  of  colour  and  fluorescence  to  constitution. 
Part  II.  Rhodamines  of  mellitic  acid."  By  Oswald  Silberrad 
and  Charles  Smart  Roy. 

Condensation  products  of  mellitic  acid  with  7?i-aminophenol  and 
dimethyl-wi-aminophenol  were  described. 

The  results  confirm  the  conclusions  arrived  at  in  the  previous  paper 
by  one  of  the  authors  (Silberrad,  Trans.,  1906,  89,  1788),  in  indicating 
that  a  quinonoid  structure  is  not  an  essential  integral  part  of  intensely 
coloured  and  fluorescent  compounds. 

The  work  also  appears  to  show  that  the  lactone  ring  is  much  more 
stable  in  these  compounds  than  in  the  less  complex  phthaleins 
already  known.  As  in  the  c\se  of  resorcinol  compounds  {loc.  cit.),  the 
tetra-aminndixanthyl  derivatives  exist  in  two  modifications,  in  which 
the  xanthyl  groups  are  in  the  meta-  and  para-positions  with  regard  to 
one  another  respectively.  The  orientation  of  these  groups  was  deter- 
mined by  the  introduction  of  a  third  xanthyl  group  in  the  case  of  the 
ineta-compou  nds. 

Ah  both  these  still  contain  carboxylic  groups  in  the  ortho-position 
with  respect  to  one  another,  the  formation  of  trixauthyl  derivatives 
from  the  meta-compounds  only  affords  an  exceptionally  good  example 
of  Rteric  hindrance. 

The  following  new  compounds,  together  with  their  salts  and 
derivatives,  were  described  : 

Monnrantkyl  lUi'ivativeH.  -.'5  :  ii- Diavuno H  hi/droxi/xanl/u/lhe)! zene-2- 
cmhorylactonit'.S  :  4  :  5  :  i't-tetmcarltoxylic  acid.  Telmmcthyl-'i  :  G-rft- 
amiiuh^  hydroxyxantliiflbtniznneiMtHUicarboxylic  aoid  and  its  jientaethyl 
«»t«  i  7'  fnttUiyl-'i  :  G-4iQmino-\i-kydroxyxanthylbenz«nepent(icarboxylio 
act' I 
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Dixanthyl  derivatives. — Octamethyl-'^  :  3'  :  6  :  ^' -letra-amino-^  :  d'-di- 
hydroxy-v(i-dixanthylbenzeiie-2  :  4  :  5  :  6-tetracarboxylic  acid  and  its  ethyl 
and  benzyl  esters.  Octaethyl-3  :  3'  :  6  :  6'-tetra-amino-9  :  9' -dihydroxy- 
p-dixanthylbenzene-2  :  3  :  5  :  %-tetracarboxylic  acid  and  its  ethyl  ester. 
Tetramethyl-3  :  Q-diaminotelraethyl-3'  :  6'-diamino-9  :  9' -dihydroxy-m-di- 
xanthylbenzene-2  :  4  :5  :  ^-tetracarboxylic  acid.  Octaethyl-3  :  3' :  6  :  6'-tetra- 
ainino-9  •.9'-dihydroxy-^-dixaiUhylbeTi,zeiie'2  :  3  :  5  :  6-tetracarboxylic  acid. 

Trixanthyl  derivatives. — Hydrated  dodecamethyl-3  :  3'  :  3 "  :  6  :  6'  :  6"- 
hexa-amiao-9  :  9'  :  9"-trihydroxy-strixaHthylbenze7ie-2  :  4  :  Q-tricarboxy- 
iactoiie  and  its  triethyl  ester. 

Discussion. 

Prof.  Green  expressed  the  opinion  that,  although  the  case  was  more 
complicated,  the  facts  described  by  Dr.  Silberrad  were  not  greatly 
different  from  those  which  held  for  the  simple  rhodamines,  and  the 
evidence  for  or  against  a  quinonoid  coQstitutioa  was  of  about  the 
same  character.  The  non-formation  of  a  potassium  salt  was  also  true 
of  the  simple  rhodamines,  whilst  the  resistance  to  esterification  might 
be  attributed  to  steric  hindrance,  owing  to  the  carboxylic  groups  being 
placed  between  xanthyl  residues. 

Dr.  Silberrad,  in  reply,  considered  that  the  action  of  alkalis  on 
the  trixanthyl  derivatives,  and  their  insolubility  even  in  concentrated 
potassium  hydroxide,  must  be  regarded  as  strong  evidence  in  favour  of 
the  lactonic  formula.  The  mono-  and  di-zanthyl  compounds,  which 
were  shown  to  be  inner  salts,  possessed  the  properties  of  strong  tetra- 
and  penta-basic  acids  respectively. 

As  to  the  observation  that  the  rhodamines  also  formed  pota.ssium 
salts  only  with  the  utmost  difficulty,  it  seemed  to  him  that  this  should 
be  regarded  as  evidence  of  their  lactonic  structure  rather  than  as 
indicative  that  the  trixanthyl  derivatives  of  mellitic  acid,  which 
showed  the  same  lactone-like  property,  possessed  a  quinonoid 
structure. 

As  to  the  possibility  of  steric  hindrance  being  the  explanation  of 
the  difficulty  experienced  in  the  esterification  of  the  trixanthyl 
compounds,  here  again  he  thought  that  the  evidence  was  in  favour  of 
the  lactonic  formula  rather  than  the  assumption  of  any  such  ex- 
planation, for  if  this  were  so,  the  formation  of  a  tetraethyl  ester  from 
the  meta-dixanthyl  derivatives  would  offer  more  difficulty  than  the 
esterification  of  the  para-compounds;  experience  showed,  however,  the 
converse  to  bo  the  case,  the  meta-compound  being  the  more  readily 
esterified. 
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*200.  "  Constitution  of  the  salts  of  the  phthaleins  and  the  cause  of 
colour  in  the  triphenylmethane  series."  By  Arthur  George 
Green. 

Whilst  strong  evidence  has  been  adduced  in  favour  of  the  quinonoid 
structure  of  the  coloured  salts  and  ethers  of  the  phthaleins,  there  still 
remain  several  facts  which  are  not  fully  explained.  One  of  these  is  the 
remarkable  difference  in  colour  between  the  quinonoid  diethyl  ethers  and 
the  alkali  salts  (orange  in  the  first  case  and  violet-red  in  the  second), 
whilst  another  is  the  circumstance  that  the  substitution  of  one  only  of 
the  phenolic  hydroxyl  groups  by  methoxyl,  in  either  phenolphthalein 
or  in  quinolphthalein,  suffices  entirely  to  prevent  the  formation  of 
coloured  salts  with  alkalis. 

By  an  extension  of  von  Baeyer's  theory  of  oscillatory  quinonoid 
bonds,  employing  the  usual  Fittig  formula  for  quinonoid  compounds 
instead  of  the  Graebe  formula  used  by  von  Baeyer,  and  by  the  assump- 
tion that  the  movement  of  the  metallic  or  acid  ion  between  the  two 
salt-forming  groups  is  the  determining  cause  of  the  quinonoid 
oscillation,  a  satisfactory  explanation  can  be  given  of  the  above  and 
other  facts,  such  as  the  effect  of  salt  formation  on  colour  intensity,  the 
function  of  auxochromic  groups,  and  the  increase  of  basicity  according 
to  the  "  power  law."  An  explanation  is  also  afforded  of  the  observa- 
tion that  the  behaviour  of  dimethylanilinephthalein,  the  basic  analogue 
of  phenolphthalein,  towards  acids  is  analogous  to  that  of  the  latter 
towards  alkalis,  these  compounds  giving  under  specific  conditions  a 
deep  violet  colour  readily  destroyed  by  an  excess  of  the  reagent. 

In  the  quinolphthalein  series,  the  possibility  of  a  meta-quinonoid 
structure  for  the  coloured  alkali  salts  as  suggested  by  R.  Meyer  was 
discussed  in  relation  to  the  recent  work  of  Green  and  King.  The 
conclusion  was  drawn  that  the  facts  are  best  explained  by  the 
assumption  of  an  ortho-quinonoid  linking  oscillating  between  the  two 
benzene  nuclei : 

CjH^-COjNa  CeH^-COaNa 

):c/\o        ^->    o/\c:/%ONa. 


DiSOUSSION. 

Dr.  SiLBtaBAD  suggented  that  it  would  be  a  fuller  and  more 
complete  explanation  of  the  experimental  evidence  if  colour  were 
wholly  attributed  to  some  inner  moleoular  oscillation,  such  as  that  so 
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well  illustrated  by  the  examples  considered  by  Prof.  Green,  and  not  to 
the  presence  of  a  quiuonoid  group  at  all ;  thus  the  ethers  of  these 
compounds  were  almost  colourless,  yet  they  still  contained  the  same 
quinonoid  constitution,  and  differed  from  the  parent  compound  only 
in  that  they  could  not  exhibit  inner  molecular  oscillation. 

He  agreed  that  the  presence  or  absence  of  a  quinone  group 
exercised  considerable  influence  on  the  colour  of  any  compound,  but 
so  would  any  other  considerable  constitutional  change. 

Further,  he  thought  that  the  wide  application  of  the  quinonoid 
configuration  to  coloured  compounds  by  analogy  was  open  to  criticism. 
Prof.  Green's  observation,  that  the  coloured  salts  of  the  rhodamines 
become  colourless  in  the  presence  of  an  excess  of  acid,  did  not  apply  to 
their  mellitic  analogues,  which  yielded  coloured  solutions  with  any 
excess  of  acid. 

Dr.  Morgan*  remarked  that  R.  Meyer  and  Dasamari's  recent 
deaaonstration  of  the  existence  of  tribromo-m-benzoquinone, 
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afforded  important  experimental  evidence  in  favour  of  the  view  that 
certain  phthaleins  miglit  have  a  meta-quinonoid  structure. 

In  connexion  with  the  theory  that  the  colour  of  triphenylmethane 
dyes  was  associated  with  an  oscillation  of  the  quinonoid  phase,  it  was 
noteworthy  that  diphenyluaphthylmethane  dyes  could  be  obtained 
from  naphthastyril,  a  peri-  or  1  :  8-derivative  of  naphthalene,  because, 
owiug  to  the  configuration  of  the  1  :  8-naphthylene  residue  present 
in  these  colouring  m^itters,  it  was  difficult  to  see  how  this  oscillation 
would  take  place. 


*201.  "  The  relation  between  absorption  spectra  and  chemical  con- 
stitution. Part  X.  Unsaturated  acids  of  the  benzene  series." 
By  Edward  Charles  Cyril  Baly  and  Konrad  Schaefer. 

The  absorption  spectra  of  cinnamylideneacetic,  cinnamylidene- 
malonic,  benzylidenemalonic,  and  cinnamic  acids  have  been  examined 
with  a  view  to  determining  the  influence  of  substitution  of  the 
acidic  hydrogen  atoms  by  metals  and  alkyl  groups.  In  the  case 
of    cinnamylideneacetone,    CgHg-CHICH-CHICH-C-CHg,    a   strongly 

O 
marked  absorption  band  is  developed,  owing  to  the  isorropesis  arising 
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from  the  conjugation  of  the  caibonyl  group  with  the  two  double 
linkings  and  the  phenyl  group.  In  cinuamylideneaeetic  acid,  where 
the  methyl  group  is  replaced  by  hydroxyl,  the  absorption  band  is 
shifted  towards  the  violet,  owing  to  the  fact  that  the  free  residual 
affinit}'  of  the  carbonyl  group  is  decreased  by  the  juxtaposition  of  the 
hydroxyl  group.  This  decrease  of  free  residual  affinity  is  most  marked 
in  the  case  of  the  readily  ionised  sodium  salt,  and  least  marked  with 
the  acid  when  the  ionisation  is  restrained  by  the  addition  of  hydrogen 
chloride.  This  effect  has  been  observed  in  the  four  acids  mentioned, 
and  is  especially  marked  in  the  case  of  cinnamylidenemalonic  acid. 
The  addition  of  alkali  to  this  acid  causes  a  shift  of  the  absorption 
band  from  just  inside  the  visible  region  to  just  beyond  it,  so  that  the 
free  acid  appears  to  be  coloured  yellow,  and  its  sodium  salt  appears  to 
be  colourless.  The  results  throw  some  light  on  the  catalytic  action 
of  mineral  acids  on  the  esterification  process. 


*202.  "  Relation  between  chemical  constitution  and  physiological 
action  in  certain  substituted  aminoalkyl  esters."  By  Frank 
Lee  Pyman. 

Several  substituted  aminoalkyl  esters  have  been  prepared  with  the 
object  of  producing  a  cocaine  substitute ;  none  of  these,  however,  are 
suitable  for  the  purpose,  since  such  as  possess  aniesthetic  properties 
are  also  toxic  and  irritant.  These  substances  were  preptred  by 
benzoylating  (in  two  cases,  phthaloylating)  the  corresponding  amino- 
alcohols,  two  of  which,  1  :  ^-diethanolpiperazine  (m.  p.  134 — 135°)  and 
P-hydroxy-pZ  :  A:-methyleiiedioxyphenylethyldinuthylamine*  have  not 
previously  been  described.  The  chemical,  physical,  and  physiological 
properties  of  the  following  aminoalkyl  esters  and  their  salts  have  been 
examined  :  dihemoyloxyniethyldiethylamhie,  dibenzoyloxytriethylamhie, 
Py-dibenzoyloxydimethyljyropylamine^fiy-dihenzoyloxydiethylpropylainine, 
Pydib'.nzoyloxy]nperidylpropane  (m.  p.  64 — 65°),  piperidylethyl  benzoale, 
ti-di-ft-U'HZoyloxy-]  :  \-diethylpiperazine  (m.  p.  104 — \Qy),  diethyl  amino- 
ethyl  phtkalate,  pi])eridyUtkyl  phlhalate,  fi-benzoyloxy-fi-S  :4-niethylene- 
dioxyplienyletliyldimethylamine. 


203.  "  The  passage  of  hydrogen  through  a  palladium  septum,  and 
the  pressure  which  it  produces."    By  Demetrius  Tsakalotos. 

It  wau  shown  by  Sir  William  Ramsay  {Phil.  Mag,,  1894,  [v],  38, 
206)  that  hydrogen,  when  it  passes  tlirough  tlie  walls  of  a  palladium 
tuI>o  tilled  witli  a  gas  (Nj,  CO,  CO^,  UN)  at  atmospheric  prossuro,  raises 

*  Whero  iiioltiug  ituititu  arc  not  givou,  thu  frou  bute  did  not  cryHtallise. 
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the  pressure  in  the  tube  by  nearly  one  atmosphere  when  the  external 
pressure  of  the  hydrogen  is  one  atmosphere.  There  is  always  a  small 
deficit  in  pressure,  however,  for  the  rise  in  pressure  produced  by  the 
entry  of  the  hydrogen  never  attains  that  of  the  atmosphere.  The 
amount  of  this  deficit  depends  on  the  nature  of  the  gas  originally 
in  the  tube. 

The  experiments  to  be  recorded  were  made  with  the  object  of 
ascertaining  whether,  if  the  tube  were  initially  filled  with  an  indifferent 
gas,  the  final  pressure  would  be  the  theoretical  one.  Argon  was 
chosen  for  this  purpose.  The  method  employed  differed  little  from 
that  described  by  Ramsay.  The  tube  was  filled  with  pure  dry  argon 
at  atmospheric  pressure,  and  at  a  temperature  of  280°  (boiling  point  of 
bromonaphthilene) ;  it  was  then  exposed  on  its  external  surface  to  an 
atmosphere  of  hydrogen,  carefully  purified  and  dried.  If  p  be  the 
external  pressure  of  the  hydrogen,  and  ^  the  internal  pressure,  that 
is,  the  pressure  due  to  the  hydrogen  after  the  gas  had  ceased  to  enter, 
the  results  of  the  experiments  are  as  follow  : 

I.  II.  III.  Theory. 

p'/p  0'9281  0-9189  09242  TOOO 

The  mean  result  is  0-9238. 

This  result  does  not  appreciably  differ  from  that  previously  obtained 
by  Ramsay  ;  the  figures  varied  between  08984  and  09693. 


204.  "  Constitution  of  the  phthaleins  of  mellitic  and  pyromellitic 
acids."     By  Oswald  Silberrad. 

In  a  previous  paper,  the  author  described  (l^rans.,  1906,  89,  1789) 
condensation  products  of  mellitic  and  pyromellitic  acids  with  resorcinol 
to  which  were  assigned  carbinol  formulte,  as  being  the  most  in  accord 
with  observed  facts.  Subsequently,  quinonoid  formulae  have  been 
suggested  (compare  Green,  Froc,  1907,  23,  12). 

In  considering  the  possibility  of  so  formulating  these  compounds,  it 
should  not  be  lost  sight  of  that  the  necessity  for  attributing  quadri- 
valency  to  the  pyrone  oxygen  atom  is  hardly  in  accord  with  the 
properties  of  the  compounds  in  question ;  they  show  none  of  the 
basic  properties  generally  attributed  to  this  element  when  so  linked ; 
on  the  contrary,  they  form  salts  up  to  the  fall  basicity  of  the 
acid  groups  present.  Further,  recent  work  by  the  author  has  shown 
that  when  present  in  analogous  compounds  a  quadrivalent  oxygen 
atom  impresses  a  strongly  basic  influence  on  the  specific  properties  of 
the  compound. 

Thus  it  has  been  shown  that  octamethyltetra-aminodixanthylbenzene- 
tetracarboxylic  acid   can  behave   as   a  base,  forming   a    tetrahydro- 
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chloride   (I),  or    as    an    acid,    forming     a     tetrapotassium    silt    (II), 
according  as  the  pyrone  oxygen  is  quadrivalent  or  not. 

H      CI 


NMe, 


CO2K/    \CO2K 
COoK,      JCOjK 


O 


ClMeoHN,/    Y    Y    \NHMe„ 

III'  ^ 


C-OH 


C-OH 


NHMegCl  MegN 


NMe„ 


205.  "  A  new  form  of  gas  burette."     By  Arthur  Edwin  Hill. 

A  novel  form  of  gas  burette  was  described  whicli  consists  of  a 
series  of  ten  bulbs,  each  with  a  capacity  of  10  c.c,  connected  by  short, 
narrow,  graduated  tubes.  Fractional  parts  of  10  c.c.  are  measured  in 
a  narrow,  side-tube,  which  has  a  capacity  of  10  c.c.  graduated  into 
twentieths  of  a  c.c. ;  this  is  connected  to  the  main  vessel  by  a  capillary 
tube,  and  forms  one  arm  of  a  U-shaped  manometer,  which  indicates 
the  pressure  of  the  gas  inside  the  burette.  The  apparatus  is  provided 
with  a  capillary  tap  at  each  end,  and  is  connected  by  flexible  rubber 
tube  with  a  levelling  reservoir. 


206.    "A  molecular    compound  of   trinitroacetylaminophenol    and 
/J-naphthol."     By  Raphael  Meldola  and  James  Oordon  Hay. 

The  2  : 3  :  5-trinitro-4-acetylaminophenol  described  by  one  of  the 
authorH  in  a  former  paper  (IVans.,  1906,  89,  1935)  combines  readily 
with  /3-naphthol  when  solutions  containing  eciuimolecular  weights  of 
the  two  compounds  are  mixed  together  and  boiled  for  a  few  minutes. 
Acetic  ucid  or  alcohol  can  be  used  as  a  solvent.  If  the  solution  is  not 
too  dilut«,  the  molecular  compound  separates  out  on  cooling  in  dense, 
red  priimH,  melting  with  decompositiuu  at  184 — 185*^ : 
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01196  gave  02216  00^  and  0*0392  H2O.     C  =  50-33;  H  =  3-6. 
0-0895     „     9-9  c.c.  Ng  (moist)  at  145°  and  7558  mm.     N=  1289. 
0-1245     „     13-5     „    '     „         „    10°      „     752-3     „        N=12'85. 
C^HgOgN^.CioHgO  requires  C  =  50-2  ;  H  =  3-23;  N  =  13-02  per  cent. 

That  the  compound  is  "  molecular "  is  shown  by  its  behaviour 
towards  reagents.  By  alkali  alone  it  is  dissolved  with  an,  orange 
colour,  which  gradually  di-;appear8  on  staading,  und,  on  acidifying,  the 
solution  yields  only  the  products  of  decomposition  of  trinitroicetyl- 
arainophenol  and  )8-naphthol.  With  alkali  and  dimethyl  sulphate,  the 
compound  gives  ^-naphthyl  methyl  ether  and  the  products  of  decom- 
position of  the  trinitroicetylaminophenol.  By  continued  crystallisa- 
tion from  acetic  acid,  the  compound  is  gradually  resolved  into  its 
components. 

The  formation  of  this  molecular  compound  is  of  interest  as,  so  far, 
^-naphthol  is  the  only  phenol  which  has  been  found  to  enter  into 
combination  with  the  trinitro-compound.  The  latter,  unlike  picric 
acid  and  other  polynitro-compounds,  does  not  appear  to  form  molecular 
compounds  with  hydrocarbons.  This  point  is,  liowever,  still  under- 
going investigation,  and  the  authors  communicate  this  note  as  a 
preliminary  statement  of  the  results  of  their  experiments. 


207.  "The  products  of  reduction  of  azoxybenzene."    (Preliminary 
note.)    By  Leslie  Hamilton  Berry. 

The  author  is  unable  to  conBrm  the  statement  of  Schmidt  and 
Schultz  [Ber.,  1879,  12,  484),  that  stannous  chloride  and  hydrochloric 
acid  reduce  azoxybenzene  to  aniline,  very  little  benzidine  being  formed. 

He  find.*,  on  the  contrary,  that  in  no  case  is  the  yield  of  aniline 
more  than  35  per  cent.,  and  the  principal  product  is  benzidine. 


208.  '•  The  chlorination  of  para-nitroaniline." 
By  Bernhard  Fliirscheim. 

Hitherto  no  satisfactory  method  for  introducing  two  atoms  of 
chlorine  into  ;;-nitroaniline  has  been  known.  More  especially  by  the 
action  of  chlorine  gas  much  resinous  matter  was  formed.  The  author 
finds,  however,  that  a  quantitative  yield  of  pure  dichloro-p-nitroaniline 
is  obtained  when  j9-nitroaniline  is  chlorinated  in  a  mixture  of  acetic  and 
mineral  acids  at  a  low  temperature ;  this  result  is  in  accordance  with 
theoretical  deduction. 
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209.  "  Syntheses  with  the  aid  of  monochloromethyl  ether.  Part  I. 
The  action  of  monochloromethyl  ether  on  the  sodium  derivatives 
of  ethyl  malonate  and  ethyl  isopropylmalonate."  By  John 
Lionel  Simonsen. 

Monochloromethyl  ether  and  ethyl  sodiomalonate  readily  condense 
with  the  foriuation  of  ethyl  fi-methoxi/methi/lmaloiiate  : 

MeO-CH^Cl  +  CHN'afCOaEt)^  — >  MeO-CH,-OH(C02Et)2 ; 
this   is   a   colourless   oil,  which    boils   at    121 — 122°/15  mm.     When 
hydrolysed  with  hydrochloric  acid,  it  is  converted  into  cis-cycfobutane- 
1  :  3  dicarboxylic  acid.     Other  derivatives  of  ethyl  /8-methoxymethyl- 
malonate  have  also  been  prepared. 

When  monochloromethyl  ether  and  ethyl  isopropylsodiomalonate  are 
condensed,  ethi/l  P-methoxymethylis,opropylmalonate  is  formed  : 
MeO-CHgCl  +  CNa(CHMe2)(C02Et)2— >MeO-CH2-C(CHMe2)(C02Et)2. 

This  substance  boils  at  130— 132°/20  mm.,  and,  on  hydrolysis,  yields 
^-viethoxymethylisop-opylmalonic  acid,  which  crystallises  in  plates, 
melting  at  83—84°. 

210.  "  The  effect  of  constitution  on  the  rotatory  power  of  optically 
active  nitrogen  compounds.  Part  III."  By  Reginald  William 
Everatt  and  Humphrey  Owen  Jones. 

An  account  was  given  of  the  resolution  of  jo-tolylbenzylmethylallyl- 
ammonium  hydrogen  tartrate.  The  corresponding  iodide  has  been 
prepared  by  Wedekind  (1903),  who  found  that  the  camphorsulphonate 
could  not  be  resolved.  This  compound  is  of  interest,  since  it  contains 
two  groups,  benzyl  and  tolyl,  which  have  the  same  mass.  The  salt  of 
the  Iffivorotatory  base  was  isolated  by  crystallising  about  thirteen  times 
from  alcohol  and  ether. 

The  molecular  rotatory  power  of  the  ion  at  15"  is  -246°,  that  of 
the  iodide  in  alcohol  is  -  257°,  and  in  chloroform  is   -  267°. 

The  rotatory  power  of  the  ion  is  greater  than  that  of  the  ion  of  the 
corresponding  phenyl  (167°)  or />-bromophenyl  compound  (191").  This 
is  not  in  agreement  with  the  requirements  of  Guye's  hypothesis  as 
applied  to  the  case  of  nitrogen,  and  shows  that  the  constitution  of 
a  group  may  exert  such  a  marked  effect  on  the  rotatory  power 
of  a  compound  as  to  veil  completely  the  effect  of  mass. 

211.  ''Studies  on  the  cobaltinitrites. " 
By  Mary  Cunningham  and  Frederick  Moll  wo  Ferkin. 

On  addiiij;  a  holuiioii  of  a  Milt  of  a  primary  nmine  to  a  strong 
•olutiuu   uf   ttudium   cobaltitiitritu,  a   yolluw  ur  orange  procipitatu  is 
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produced,  which  is  frequently  crystalline.  If  the  solution  is  not  kept 
cold,  the  product  is  apt  to  decompose.  Analysis  shows  that  three 
molecules  of  the  amine  combine  with  the  cobaltinitrite  residue.  Thus 
the  compound  obtained  from  methylamine  has  the  formula 

(CH3-NH3)3Co(N02)e. 
The  authors  have  prepared  the  methylamine,  ethylamine,  aniline,  m- 
and  />-bromoaniline,  and  the  ^^-toluidine  compounds,  all  of  which  have 
been  analysed.  It  is  found  that,  unless  carefully  dried  as  soon  as 
prepared,  the  compounds  are  extremely  unstable,  and  even  then  it  is 
necessary  to  analyse  them  very  soon  after  preparation.  Diethylamiue 
also  forms  a  crystalline  compound,  [(C2H5)2NH.2].jCo(N02)^,  which  is 
fairly  stable.  The  methylaniline  compound  decomposes  before  it  can 
be  dried,  and  apparently  a  nitroso-compound  is  produced.  From 
dimethylaniliue,  the  ;>nitroso -derivative  is  at  once  formed. 


212.  "The  relation  between  viscosity  and  chemical  constitution. 
Part  II.  The  existence  of  racemic  compounds  in  the  liquid 
state."  By  Albert  Ernest  Dunstan  and  Ferdinand  Bernard 
Thole. 

The  authors  have  applied  the  viscosimetric  method  to  the  above 
problem,  and  have  determined  the  viscosities  at  25°  of  the  active 
and  inactive  forms  of  tartaric  acid,  malic  aciil,  pinene,  camphene, 
and  limonene. 

They  find  that  in  general  the  inactive  form  has  the  lower  visjosity, 
and  argue  that  this  points  to  the  existence  as  such  of  the  racemic 
compound  in  the  liquid  state. 

They  have  further  examined  the  viscosity  of  solutions  of  sodium 
ammonium  tartrate  at  different  temperatures,  and  find  that  a  change 
of  curvature  appears  at  287'^ ;  hence  a  new  method  of  determining 
transition  points  is  to  be  added  to  those  already  in  vogue. 


213.  "The  formation  of  polyiodides  in  nitrobenzene  solution. 
Part  IV.  The  electrolytic  dissociation  of  the  polyiodides  of  the 
alkali  metals  and  ammonium  radicles."  By  Harry  Medforth 
Dawson  and  Colin  Gyrth  Jackson. 

Tiie  authors  have  investigated  the  electrolytic  dissociation  of  the 
polyiodides  in  nitrobenzene  solution  by  means  of  freezing-point  and 
electrical  conductivity  measurements.  The  data  obtained  show  that 
the  polyiodides  are  ionised  to  a  considerable  extent. 

In  the  case  of  the  polyiodides  of  potassium,  for  which  several  series 
of  freezing-point  measurements  were  made,  the  depressions,  calculated 
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from  the  chemical  dissociation  on  the  assumption  that  the  higher 
polyiodides  are  ionised  to  the  same  extent  as  the  tri-iodide,  are  in 
good  agreement  with  the  observed  values.  It  is  probable  that  the 
penta-,  hepta-,  and  ennea-iodide  of  each  alkali  metal  and  ammonium 
base  are  equally  ionised,  although  the  degree  of  ionisation  appears  to 
vary  with  the  nature  of  the  cation.  On  the  other  hand,  evidence  has 
been  obtained  that,  in  some  cases,  the  tri-iodides  are  not  ionised  to  the 
same  extent  as  the  higher  polyiodides. 

As  the  result  of  comparative  measurements  of  the  conductivity  of 
solutions  of  the  iodides  and  tri-iodides,  it  is  found  that  the  tri-iodides 
are  electrolytically  dissociated  to  a  much  greater  extent  than  the 
iodides.  In  the  case  of  tetrapropylammonium  iodide,  for  which,  on 
account  of  its  solubility  in  nitrobenzene,  a  comparison  by  the  freezing- 
point  method  has  been  possible,  the  conclusions  drawn  from  the  con- 
ductivity data  are  completely  confirmed. 

The  mobilities  of  the  polyiodide  ions  have  been  deduced  by  combining 
the  results  of  transport  measurements  with  the  freezing-point  and 
conductivity  data. 

Finally,  determinations  of  the  molecular  solution-volume  of  iodine 
and  the  polyiodides  have  been  made.  The  results  show  that  the 
volume  of  combined  iodine  differs  from  that  of  iodine  in  the  free  con- 
dition. 

214.  "The  direct  action  of  radium  on  copper  and  gold." 
By  Edgar  Philip  Perman. 

The  direct  action  of  the  radiations  from  a  radium  salt  on  a  pure 
copper  salt  has  been  investigated ;  the  salts  were  placed  in  small 
capsules  facing  one  another  in  a  wide  tube,  which  was  exhausted  and 
sealed. 

In  the  case  of  gold,  the  two  salts  were  left  in  solution  together, 
and  in  another  experiment,  gold  and  radium  barium  sulphate  were 
precipitated  together,  thoroughly  washed,  and  allowed  to  stand. 

After  four  months,  no  trace  of  lithium  could  be  detected  by 
spectroscopic  examination, and  the  conclusion  is  drawn  that  if  any  copi^er 
or  gold  is  converted  into  lithium,  it  cannot  be  more  than  the  one 
hundred-millionth  part  of  the  weight  of  the  radium  salt  per  day 
in  the  case  of  copper,  and  the  tone  two-hundred-niillionth  part  in 
the  cano  of  gold,  under  the  conditions  of  the  respective  experiments. 

216.  "  The   atomic  volumes  of  phosphorus.     Fart  II.     Phosphorus 
and  bromine."     By  Edmund  Brydges  Rudhall  Prideaux. 

The  Rpecific  volumes  of  liqui*!  jiliosphorus  pcMitaltromide  and  the 
proMures  of  ilH  mittirated  vapour  at  various  teuiperaturuH  have  been 
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measured.  From  the  values  of  the  vapour  pressures  from  20°  to  100°, 
and  of  the  coetEcients  of  expansion  and  molecular  volumes  from  85°  to 
100°  and  100°  to  165°,  the  true  boiling  point  is  placed  at  106°,  and 
the  molecular  volume  at  this  temperature  is  157"3.  A  review  of  the 
molecular  volumes  of  the  chlorides,  bromides,  phosphoryl  chloride,  and 
phosphoryl  dichlorobromide  shows  that  the  atomic  volumes  of  tervalent 
are  greater  than  those  of  quinquevalent  phosphorus. 


216.  "Isomeric  chromdus  chlorides."     By  Elizabeth  Mary  Rich. 

The  author  has  devised  a  rapid  and  convenient  method  of  preparing 
pure  chromous  chloride,  which  is  thus  rendered  practically  available 
for  u-e  in  all  kinds  of  gas  analysis.  Two  isomeric  series  of  hydrates 
and  their  solutions  have  been  studied.  The  green  isomeride  has  the 
formula  GrCl.^.iUo^j  identical  with  the  blue  salt.  Its  green  solution 
contains  the  ions  CrCl'  and  CI'. 


217.  "  The  relative  atomic  weights  of  hydrogen  and  chlorine." 
By  Robert  Whytlaw  Gray  and  Frank  Play  fair  Burt. 

The  ratio  H :  CI  has  been  measured  by  a  method  which  is  different 
from  that  employed  by  Dixon  and  Edgar  {Phil.  Trans.,  1905,  205, 
169)  or  by  Noyes  and  Weber  {J.  Amer.  Chen.  Soc,  1908,  30,  13). 
The  investig.ition  was  carried  out  with  hydrogen  chloride  obtained 
from  several  sources,  and  purified  by  fractional  distillation.  (1)  The 
density  of  the  gas  was  determined,  the  gas  being  condensed  on  charcoal 
and  weighed.  The  mean  of  twenty  experiments  gave  for  the  weight 
of  a  normal  litre  of  gas  the  value  1  "63900  +  0*00004  grams,  or  making 
a  small  correction  for  the  amount  of  gas  condensed  on  the  surface  of 
the  walls  of  the  density  bulb  and  absorbed  by  the  tap  grease, 
1 '63885  grams.  (2)  The  gas  was  analysed  volumetrically  by  passage 
over  heated  aluminium.  By  this  means  the  volume  of  hydrogen 
contained  in  exactly  two  volumes  of  hydrogen  chloride  measured  at 
0°  and  760  mm.  was  determined,  and  this  gave  the  exact  ratio  of  the 
volumes  of  hydrogen  and  hydrogen  chloride  which  under  standard 
conditions  contain  the  same  number  of  molecules. 

Eight  measurements  with  gas  from  different  sources  gave  for  the 

volume  ratio  ?2_  the  mean  value  1*00790  ±0-00002. 
HUl 

From  these  two  results,  the  molecular  weight  of  hydrogen  chloride 
may  be  directly  calculated  as  follows  : 

If  i^HCi  represents  the  measured  weight  of  a  litre  of  hydrogen 
chloride  at  0°  and  760  mm.,  lat.  45°,  and  D^^  represents  the  known 
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weight   of  a  litre  of   hydrogen  at  0"  and   760  mm.,  lat.    45°,    and   if 

Vh 

-Sl^  expresses   the   ratio   of   the  volumes  of  hydrogen   and  hydrogen 

chloride,    which    at    0°    and    760    mm.    contain  the   same  number  of 
molecules:  then   the  molejular  weight  of  hydrogen  chloride  is  given 

by  the  expression   (^^  x  '^^cA  ^  o. 

On  the  basis  of  Morley's  values  for  the  normal  density  of  hydrogen, 
namely,  0*089 873  gram  per  litre,  and  for  the  atomic  weight  of 
hydrogen,    namely,     1*00762,    the    molecular    weight    of    hydrogen 

chloride  is  ( x  |  1*00762  =36"461,    and    the    atomic 

\0*08y873     1*00790/ 

weight   of   chlor  ine  =  35*453.     This  agrees   almost   exactly  with  the 

results  of  Noyes  and  Weber,  namely,  CI  =  35*452,  but  is  j^^xro  P^^^ 

lower  than  Dixon  and  Edgar's  number,  namely,   35*462. 


218.  "  The  interaction  of  hydrog'en  dioxide  and   sulphides." 
By  Maud  Gazdar  and  Samuel  Smiles. 

The  usual  method  of  preparing  sulphoxides  from  sulphides  by  means 
of  concentrated  nitric  acid  ■  is  useless  when  applied  to  sensitive  com- 
pounds, such  as  di-p-aminophenyl  sulphide  or  thiodiglycollic  acid. 
Hydrogen  dioxide  in  acetone  or  aqueous  solution  reacts  at  the  ordinary 
temperature  with  the  sulphides,  giving  almost  quantitative  yields  of 
the  corresponding  sulphoxide.  The  reaction  can  be  applied  to  sul- 
phides of  very  varied  character,  for,  besides  amyl,  benzyl,  and  phenetyl 
sulphoxides,  the  hitherto  unknown  di-^-amino phenyl  sulphoxide  and 
thionyldiylycollic  acid  were  obtained.  Diphenyleue  disulphide  and 
tetranitrodiphenyl  disulphide  are  not  attacked  by  the  reagent  under 
ordinary  conditions. 


219.  "  The  influence  of  solvents  on  the  rotation  of  optically  active 
compounds.  Part  XIII.  Ethyl  tartrate  in  aromatic  nitro- 
derivatives.  Influence  of  temperature  change  on  rotation  in 
solution."     By  Thomas  Stewart  Patterson. 

The  influence  of  the  aromatic  nitro-derivativos  as  solvents  on  the 
rotation  of  ethyl  tartrate  was  described.  The  elTect  of  teniporature- 
cbange  on  the  rotation  of  these  and  other  solutions  was  also  discussed. 
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220.  "The    isomeric    menthols."     (Preliminary    note.)     By    Robert 
Howson  Pickard  and  William  Oswald  Littlebury. 

According  to  theory  there  should  be  eight  optically  active  forms  of 
l-methyl-4-tsopropylc2/c?ohexan-3-ol  corresponding  in  pairs  with  fom- 
racemic  compounds.  Of  these  menthols,  one,  the  ordinary  Z-menthol, 
occurs  in  nature,  whilst  the  existence  of  others  has  been  indicated  by 
the  researches  of  Beckmann,  Kondakoff,  and  Brunei.  It  is  now  found 
that  these  compounds  can  be  separated  by  the  fractional  crystallisa- 
tion of  suitable  esters,  such  as  the  hydrogen  phthalates,  hydrogen 
succinates,  etc. 

By  the  reduction  of  thymol  with  hydrogen  in  the  presence  of 
reduced  nickel,  Brunei  {Coinpt.  rend.,  1905,  140,  252)  obtained  a 
low-melting  thymomenthol,  which  he  considered  was  transformed  into 
an  isomeride  by  conversion  into  an  ester  and  subsequent  hydrolysis. 
The  authors  have  been  able  to  show  that  this  "a"  thymomenthol  of 
Brunei  contains  three  (or  perhaps  all  four)  of  the  racemic  compounds 
mentioned  above.  Up  to  the  present,  two  of  these  have  been  fully 
characterised  and  resolved  into  their  optically  active  components  by 
fractional  crystallisation  of  various  alkaloidal  salts  of  some  of  their 
acid  esters  (compare  Pickard  and  Littlebury,  Trans.,  1907,  91,  1974). 

The  first  of  these  racemic  menthols  melts  at  25°,  and  forms  a 
hydrogen  succinate,  m.  p.  86°,  and  also  a  hydroyeii  phthalate,  m.  p.  131°, 
the  latter  of  which  by  fractional  crystallisation  of  either  its  cinchonine 
or  brucine  salt  yields  a  laevorotatory  isomeride.  When  hydrolysed, 
this  laevo-ester  yields  a  menthol  identical  in  melting  point  and 
rotation  with  the  natural  menthol. 

The  second  of  the  racemates  melts  at  48 — 50°,  and  forms  a  hydrogen 
phtJialate,  m.  p.  175 — 177°,  which  is  readily  resolved  into  its  active 
I       components  by  crystalli-sation  of  the  brucine  salt. 


ADDITIONS   TO  THE   LIBRARY. 

I.  The  following  books  have  been  presented  to  the  Library  by  Mr.  A.  W. 
Soward  : 

Clarke,  John.  A  demonstration  of  some  of  the  principal  sections 
of  Sir  Isaac  Newton's  Principles  of  Natural  Philosophy.  In  which 
his  peculiar  method  of*  treating  that  useful  subject  is  explained,  and 
applied  to  some  of  the  chief  phsenomena  of  the  system  of  the  world, 
pp.  xvi  +  313  +  vii.     London  1730. 

Euler,  Leonhard.     Letters  of  Euler  to  a  German  Princess,  on  differ- 
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ent  subjects  in  physics  and  philosophy.  Translated  from  the  French 
by  Henry  Hunter.  2  vols.  pp.  lxiii  +  515,  viii  +  520  +  xj£viii,  ill. 
London  1795. 

Macbride,  David.  Experimental  essays  on  medical  and  philo- 
sophical subjects :  Particularly,  I.  On  the  fermentation  of  alimentary 
mixtures,  and  the  digestion  of  the  food.  II.  On  the  nature  and 
properties  of  fixed  air.  III.  Oa  the  respective  powers,  and  manner  of 
acting,  of  the  different  kinds  of  antiseptics.  IV".  On  the  seurvy  .  .  . 
V.  On  the  dissolvent  power  of  quick-lime;  and  a  further  investigation 
of  the  properties  of  fixed  air.  2nd  edition,  pp.  xiv  -|-  296.  ill, 
London  1767. 

Martin,  Benjamin.  An  essay  on  electricity,  pp.  40.  London 
1746. 

A  panegyrick  on  the  Newtonian  philosophy.     2nd  edition. 

pp.  62.     I-ondon  1754. 

Microscopium  Polydynamicum  :  or,  a  new  construction  of 

a  microscope,     pp.  10.     ill.     London  1771. 

Thermometrum  Magnum  :  or,  grand  standard  thermometer. 

Expressing  all  degrees  of  heat  and  cold,  from  that  with  which  mercury 
boils,  to  that  which  congeals  it  into  solid  metal,  pp.  vi  -f  10.  London 
1772. 

A  description  of  the  nature,  construction,   and   use  of  the 

Torricellian,  or  simple  barometer,     pp.24,     ill.     London  1778. 

Martine,  George.  Essays  on  the  construction  and  graduation  of 
thermometers,  and  on  the  heating  and  cooling  of  bodies.  A  new 
edition,  with  notes  and  considerable  additions,  especially  the  tables  of 
the  different  scales  of  heat,  exhibited  by  Dr.  Black,  in  his  annual 
course  of  chemistry,     pp.  vi  4- 186.     ill.     Edinburgh  1792. 

Muspratt,  James  Sheridan.  Chemistry,  theoretical,  practical,  and 
analytical,  as  applied  and  relating  to  the  arts  and  manufactures. 
Division  I.     pp.  288  [plates  missing].     Glasgow  [no  date]. 

Nollet,  Jea7i  Antoin'..  Lemons  de  physique  expc^rimentale.  6  vols. 
[Vols  1  &  II,  3rd  edition  ;  Vols.  IIKt  V,  2nd  edition  ;  Vols.  IV  cfe  VI, 
Ist  edition.]  pp.  lviii  +  379,  489,  512,  535,  vi  +  592,  527.  ill.  Paris 
1748—1764. 

Vauquelin  [^Louis  Nicolas].  Manuel  complet  de  I'essayeur,  siiivi 
de  I'instruetion  de  Gay-Lussac,  sur  I'essai  des  matit'-res  d'argent  par 
la  voie  humide,  et  des  dispositions  du  laboratoiro  de  la  monnaie  de 
Paris  ;  par  D'Arcefc.  Nouvelle  edition  .  .  .  pur  A.  D.  Vergnaud. 
pp.  248.     ill.     Paris  1836. 

Yiolette,  Henry.  Nouvelles  manipulations  chimiques  8implifi6es, 
.  ,  .  contenant  la  description  d'appareils  simples  et  nouveaux,  suivi 
d'un  courH  du  cbimie  pratique  k  I'aide  des  instruments.  3rd  edition, 
pp.  iv  +  476.     ill.     Paris  1860. 
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II.  By  Purchase. 

Congres  international  de  chimie  appliquee  (II).  Comptes  rendus. 
5  vols.  pp.  773,  540,  499,  659,  260.  ill.  Paris  1897.  {Reed. 
10/6/08.) 

Post,  Julius.  Chernisch-technische  Analyse.  Edited  by  Bemhard 
Neumann.  Vol.  II,  part  3.  pp.  660  to  1048.  ill.  Braunschweig 
1908.     {Reed.  11/8/08.) 

Priestley,  Joseph.  Experiments  and  observations  on  different  kinds 
of  air.  Vol.  1.  pp.  324.  [Wanting  pp.  i — xxviii.]  London  1774. 
(Reed.  3/6/08.) 

Procter,  Henry  Richardson.  Leather  industries  laboratory  book  of 
analytical  and  experimental  methods.  2nd  edition,  pp.  xx  +  460. 
ill.     London  1908.     {Reed.  8/8/08.) 

Zopf,  W.  Die  Flechtenstoffe  in  chemischer,  botanischer,  pbarma- 
kologischer  und  technischer  Beziehung.  pp.  xi  +  450.  ill.  Jena 
19(»7.     {Reed.  27/5/08.)  • 

IIL   Pamphlets. 

Hooper,  David.  Fat  of  the  Himalayan  Bear.  (From  the  J.  and 
Proc,  Asiatic  Soc.  of  Bengal.     4,  1908.) 

Oil  of   Lawsonia   alba,    Lamk.     (From   the   J.    and  Proc, 

Asiatic  Soc.  of  Bengal.     4,  1908.) 

LucaJS,  A.  The  chemistry  of  the  river  Nile.  pp.  78.  Cairo 
1908. 

A  preliminary  note  on  some  preservative  materials  used  by 

the  Ancieut  Egyptians  in  connection  with   embalming.     (From  the 
Cairo  Scie7dific  Journal.      2,  1908.) 

Pittman,  E.  F.  Problems  of  the  artesian  water  supply  of  Australia, 
with  special  reference  to  Professor  Gregory's  theory.  [Clarht 
Memorial  Lecture  delivered  before  the  Royal  Society  of  New  South  Wales, 
31st  October,  1907.]     pp.30.     Sydney  1908. 

Power,  Frederick  B.,  and  Tutin,  Frank.  Chemical  examination  of 
Grindelia,  Part  II.  (From  the  Proc.  Amer.  Pharin.  Assoc.  55, 
1907.) 

Reade,  I'.  Mellard,  and  Holland,  Philip.  Analyses  of  Longmyndian 
Rocks.     (From  the  Proc.  Liverpool  Geol.  Soc.     1907—1908.) 

York  Health  and  Housing  Beform  Association.  The  milk  supply 
of  York.     pp.  19.     York  1908. 
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RESEARCH     FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  December 
next.  Applications  for  Grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  on,  or  before, 
Monday,  December  7th.  1908. 

All  persons  who  received  Grants  in  December,  1907,  or  in  December 
of  any  previous  year,  whose  accounts  have  not  been  declared  closed 
by  the  Council,  are  reminded  that  reports  must  be  in  the  hands 
of  the  Hon.  Secretaries  not  later  than  Tuesday,  December  1st. 

The  Council  wish  to  draw  special  attention  to  the  fact  that  the 
income  arising  from  the  donation  of  the  Worshipful  Company  of 
Goldsmiths  is  to  be  more  or  less  especially  devoted  to  the  encourage- 
ment of  research  in  Inorganic  and  Metallurgical  Chemistry.  Further- 
more, that  the  income  due  to  the  sum  accruing  from  the  Perkin 
Memorial  Fund  is  to  be  applied  to  investigations  relating  to  problems 
connected  with  the  Coal-tar  and  Allied  Industries. 


At  the  next  Ordinary  Meeting,  on  Thursday,  November  Sth,  1908, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"The  direct  union  of  carbon  and  hydrogen."  By  W.  A.  Bone  and 
H.  F,  Coward. 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Part  Xr,  Some  aronaatic  hydrocarbons."  By  E,  C.  C.  Baly  and 
W.  B.  Tuck. 

"Organic  derivatives  of  silicon.  Part  VII.  Synthesis  of  dl- 
sulphobenzylethylwobutylsilicyl  oxide."  By  B.  D.  W.  Luff  and  F.  S. 
Kipping. 

"  Chlorine  derivatives  of  pyridine.  Part  IX.  Preparation  and 
orientation  of  the  dichloropyridine,  m.  p.  66 — 70°."     By  W.  J.  Sell. 

"Chlorine  derivatives  of  pyridine.  Part  X.  Orientation  of  tbe 
trichloropyridine,  m.  p.  49—50°."     By  W.  J.  Sell. 

"  Chlorination  of  methyl  derivatives  of  pyridine.  2-Methylpyridine. 
Part  II."     By  W.  J.  Sell. 

"The  tria7X)-group.  Part  V.  Resolution  of  a-trinzopropionic  acid." 
By  M.  O.  Forwter  and  H.  E.  Fierz. 

•'The  trittzo-group.  Part  VI.  Triazoethyl  alcohol  and  triazo- 
acetaldehyde."     By  M.  O.  Forster  and  H.  £.  Fierz. 


mOUAkD  CLAT  AMD  lOitS,   LIMITBO,  BRBAD  HT.   HILL,   K.C.,   AND  HU.VOAV,  SUFFOLK. 


Tssned  13/11/08 


PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.  24  No.  346 


Thursday,  November  5th,  1908,  at  6.30  p.m.,  SiE  William  Ramsat, 
K.C.B.,  F.R.S.,  President,  in  the  Cliair. 

Mr.  G.  J.  Fowler  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Thomas  James  Baker,  D.Sc.,  Trebarwith,  Chester  Road,  Erdington, 

Birmingham. 
Charles  Everitt,  M.A.,  67,  Boston  Avenue,  Southend-on-Sea. 
Henry  Hamilton  Green,  36,  Princes  Square,  Regent  Park,  Glasgow. 
Edward  Hinks,  B.Sc,  23,  Tavistock  Road,  Croydon. 
Joseph  Kenyon,  B.Sc,  6,  Cheltenham  Street,  Blackburn. 
Gregor  MacGregor,  M.A.,  B.Sc,  Gifl'en  Park,  Dysart,  Fife. 
William   Hei-bert   Miles,    3,    Liversidge   Road,    Higher   Tranmere, 

Birkenhead. 
Charles  James  Millar,  c/o  Messrs.  Turner,  Morrison  &  Co.,  Calcutta. 
George  Edward  Pearson,  c/o  Messrs.  Burroughs,  Wellcome  «fe  Co., 

Snow  Hill  Buildings,  E.C. 
Frank    Moretou    Thomas,    290,    Rotton    Park    Road,    Edgbaston, 

Birmingham. 
Sidney  Gilbert  Walton,  "  Kensington,"  Northwood  Road,  Northwood, 
_     Lane  Cove  River,  N.S.W. 
William  Ord  Wootton,  B.Sc,  159,  Maidstone  Road,  Rochester. 
Frederick  Palliser  Worley,  M.A.,  JNI.Sc,  Mansfield  House,  Clifton 

Gardens,  Maida  Hill,  W. 
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Of  the  following  papers,  those  mai'ked  *  were  read  : 

*221.  "The  direct  union  of  carbon  and  hydrogen.  Synthesis  of 
methane."  By  William  Arthur  Bone  and  Hubert  Frank 
Coward. 

The  recent  work  of  Berthelot,  Pring  and  Hutton,  and  Mayer  and 
Altmayer  on  this  subject  was  critically  reviewed.  The  results  of  new 
experiments  were  described  which  demonstrate  the  formation  of  large 
quantities  of  methane  when  less  than  O'l  gram  of  sugar-charcoal 
(highly  purified  by  prolonged  ignition  in  dry  chlorine,  first  of  all  at 
700°  and  then  at  1100°)  is  heated  in  a  stream  of  pure  dry  hydrogen 
to  between  1100°  and  1200°  in  an  apparatus  similar  to  that  used  by 
Bone  and  Jordan  in  1897. 

In  two  separate  experiments,  the  yields  of  methane  (namely,  137*0 
CO.  and  125-5  c.c.  at  0°  and  760  mm.  from  0-0995  and  0-092  gram  of 
carbon  respectively)  were  as  much  as  73  per  cent,  of  those  theoreti- 
cally obtainable,  the  remainder  of  the  methane  being  lost  by  un- 
avoidable oxidation  or  decomposition  in  contact  with  the  intensely 
hot  walls  of  the  porcelain  tube  in  which  the  carbon  was  heated.  In 
one  group  of  four  experiments,  the  formation  of  altogether  422  c.c.  of 
methane  from  0-306  gram  of  carbon  was  demonstrated.  The  authors 
therefore  consider  that  the  synthesis  of  methane  from  its  elements,  as 
originally  carried  out  by  Bone  and  Jordan  in  1897  and  1901,  is  fully 
confirmed. 

Incidentally,  the  results  of  analyses  of  the  sample  of  highly  purified 
carbon  originally  used  by  Bone  and  Jerdan  were  given,  showing  that 
the  hydrogen  in  it  did  not  exceed  0-06  per  cent.,  of  which  at  least  part 
would  be  occluded. 

Discussion. 

Dr.  LowRY,  as  evidence  of  the  unreliability  of  thermodynamic 
calculations  of  high  temperature  equilibria,  referred  to  the  case  of 
nickel  oxide,  where  the  pressure  of  oxygen  at  1127°  had  been 
calculated  by  Stahl  {Metallurgie,  1907,  4,  682)  as  0-000000033  mm., 
the  values  actually  observed  (Foote  and  Smith,  J.  Anier.  Chetn.  Soc., 
1908,  30,  1349)  being  5-5  mm.  at  1100°  and  13-0  mm.  at  1200°. 
The  value  calculated  for  227°  was  1-859  x  lO"'**,  or  roughly  0-5  x  10-21 
molecule  per  22-4  litres,  and  in  the  case  of  zinc  oxide,  1333  x  lO"*^"  or 
()'3xl0~^-'  molecule,  figures  which,  in  spite  of  the  formal  exactness, 
were  of  such  ultra-electronic  minuteness  as  to  have  no  significance 
whatever. 

Dr.  Fbilmann  ahked  whether  Prof,  lioue  could  supply  information  as 
to  the  black  Mui)8tance  formed  by  the  methane  on  the  walls  of  the 
))orc«laiD  tubo  in  which  the  reaction  took   place,  and  suggested  that  it 
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might  contain  carbon,  due  to  decomposition  of  the  methane  formed ; 
«uch  decomposition  might  be  promoted  both  by  the  walls  of  the  tube 
being  presumably  rather  hotter  than  the  body  of  the  gas,  and  also  by 
the  special  action  which  was  well  known  to  be  peculiar  to  solid  surfaces 
in  similar  circumstances.  It  was  difficult  to  believe  that  the 
■coloration  could  be  due  to  the  formation  of  silicon  in  the  porcelain, 
and  it  presumably  contained  no  lead. 

Prof.  Bone,  in  reply,  wished  it  to  be  understood  that  he  did  not 
attack  Nernst's  thermodynamical  arguments  as  being,  from  the  abstract 
point  of  view,  unsound — this  not  being  the  point  raised  in  the  paper — 
but  merely  contended  that  for  calculating  high  temperature  equilibria 
they  were  at  present  useless,  owing  to  defective  knowledge  of  the 
measure  of  the  thermal  factors  involved.  There  was  nowadays  a  ten- 
dency, in  certain  quarters,  to  overestimate  the  value  of  mathematical 
deductions  in  relation  to  chemical  phenomena,  and  it  was  necessary 
to  protest  against  the  practice  of  setting  aside  the  results  of  carefully 
conducted  experiments  on  merely  mathematical  grounds. 

In  answer  to  Dr.  Feilmann,  he  was  afraid  he  could  give  no  definite 
information  as  to  what  particular  constituent  of  the  porcelain  or  the 
^laze  of  the  inner  tube  had  been  reduced  by  the  methane ;  presumably 
it  might  be  the  silica,  and  certainly  the  appearance  of  the  tube 
suggested  this.  With  regard  to  the  mechanism  of  the  process,  it 
might  be  either  a  direct  reduction  by  methane  itself,  or  a  secondary 
effect  due  to  carbon  liberated  by  a  primary  decomposition  of  methane 
in  contact  with  the  hot  surface. 


*222.  "The  relation  between  absorption  spectra  and  chemioal 
constitution.  Part  XI.  Some  aromatic  hydrocarbons."  By 
Edward  Charles  Cyril  Baly  and  William  Bradshaw  Tuck. 

Tho  authors  have  examined  the  absorption  spectra  of  the  following 
hydx'ocarbons :  naphthalene,  acenaphthene,  acenaphthylene,  fluorene, 
chrysene,  anthracene,  phenanthrene,  diphenyl,  and  dibenzyl.  Certain 
minor  differences  from  Hartley's  observations  of  naphthalene, 
anthracene,  and  phenanthrene  (Trans.,  1881,  39,  153;  1885,  47, 
685)  have  been  noted.  In  some  cases  the  absorption  of  the  hydro- 
carbons shows  considerable  similarity  among  themselves,  frotn  which 
it  has  been  found  possible  to  gain  some  insight  into  the  dynamic 
condition  of  these  substances. 
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*223.  "  Organic  derivatives  of  silicon.  Part  VII.  The  synthesis  of 
tZ^sTllphobenzylethyl^8obutylsilicyl  oxide."  By  Bernard  Dunstaa 
Wilkinson  LuflF  and  Frederic  Stanley  Kipping. 

The  only  optically  active  silicon  compounds  which  have  hitherto 
been  described,  namely,  the  d-  and  ^-forms  of  sulphobenzylethyl- 
propylsilicyl  oxide, 

S03H-C^,H4-CH2-SiEtPr-0-SiEtPr-CH2-C^,H^-S03H, 
have   very  low  specific  rotations,  and  in  many  cases  when  they  are 
combined  with  a  given  optically  active  base  their  enantiomorphous 
relationship  is  not  very  clearly  indicated. 

Although  there  can  be  no  doubt  that  the  molecules  of  these  acids 
are  asymmetric,  it  seemed  desirable  to  prepare,  if  possible,  some  other 
compound  of  the  same  type.  With  this  object,  the  authors  have 
synthesised  henzylethyli&obutylsilicyl  chloride,  SiEt(C;HH.)(C4Hp)Cl,  b.  p. 
198—202°  (100  mm.) ;  benzylethylisobuti/hilicol,  SiEt'(C;H;)(C4Hj,)-0H, 
b.  p.  162 — 164°  (25  mm.),  and  benzylethylisobutylsilicyl  oxide, 

[SiEt(C7H,)(C,H,)],0, 
b.  p.  250 — 252°  (20  mm.).  Each  of  these  three  substances  was  then, 
sulphonated  with  the  aid  of  chlorosulphonic  acid,  and  also  in  the  case 
of  the  silicol  and  the.  oxide  with  concentrated  sulphuric  acid.  The 
product  in  all  cases  was  a  mixture  from  which  the  same  c^^acid, 
namely,  dl-sulphobenzylethylisobutylsilicyl  oxide,  was  isolated  in  the 
form  of  its  \-menthylamine  salt ;  this  compound, 

[SiEt(C4H9)-CH,-CeH4-S03H].,0,2CjoH2^N,4H20, 
melts  at  240 — 245°,  and  its  specific  rotation  is  [a]?,  -  14'7°  in  methyl- 
alcoholic  solution ;  it  is  not  resolved  by  fractional  crystallisation. 

From  the  Z-menthylamine  derivative,  the  sodium  salt  of  the 
pure  rW-acid  was  obtained,  and  from  the  latter  the  d-bornylamine, 
cinchonidine,  and  cinchonidine  hydrogen  salts  were  prepared. 

Experiments  on  the  resolution  of  this  cJ^-acid  will  be  described  at  an 
early  date. 

«224.  "  The  relation  between  viscosity  and  chemical  constitution. 
Part  III.  The  enol  ketonic  tautomerism."  By  Albert  Ernest 
Dunstan  and  James  Arthur  Stubbs. 

The  authors  have  investigated  the  viscosity  of  ethyl  acetoacetate, 
ethyl  ethylacetoacetate,  and  ethyl  diethylacetoacetate,  alone  and  in 
variouH  solventH.  They  have  also  studied  the  effects  of  piperidiue  and 
sodium  ethoxide  on  ethyl  acetoacetate.  In  confirnmtion  of  the  work 
of  Ptriibi,  Perkin,  Drude,  Schaum,  Knorr,  and  Lowry  on  these  and 
«imiliir  compounds,  they  conclude  tliat  ethyl  acetoacetate  is  mainly 
existent  in  the  ketonic  condition. 
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^25.  "  The  chlorination  of  methyl  derivatives  of  pyridine.     Part  II. 
2-Methylpyridine."     By  William  James  Sell. 

When  a-picoline  hydrochloride  saturated  with  hydrogen  chloride  is 
chlorinated  at  105 — 110°  until  no  further  action  is  apparent,  an  oily 
mixture  of  chlorinated  derivatives  is  obtained,  which,  on  the  removal 
of  the  excess  of  chlorine  and  hydrogen  chloride  by  a  current  of  dry 
air,  partly  solidifies.  The  solid  compound  thus  obtained  was  shown 
(Part  I,  Trans.,  1905,  87,  799)  to  have  the  constitutional  formula  : 

CI 

Cl/^|C1 

jcci  • 


N 

and  the  author  has  now  examined  the  liquid  part  of  the  products. 
The  chief  constituent  of  this  oily  liquid  is  pentachloropicoline, 

This  compound  readily  yields  3  : 5-dic/doropicolinic  acid,  which  crystal- 
lises from  water  in  needles  melting  at  153 — 154°.  The  methyl  ester 
and  the  amide  have  been  prepared.  On  heating,  the  acid  is  converted 
into  3  :  b-dichloropyridine,  m.  p.  66 — 67°. 


226.  "  The  chlorine  derivatives  of  pyridine.  Part  IX.  Preparation 
and  orientation  of  3:5-dichloropyridine."  By  William  James 
Sell. 

The  well-marked  basic  characters  of  this  substance,  together  with 
its  great  stability,  suggested  that  the  chlorine  atoms  in  this  compound 
occupy  the  3  : 5  position.  This  conclusion  is  strengthened  by  the 
analogy  in  general  properties  and  stability  under  similar  conditions 
to  the  dibromopyridine,  m.  p.  110 — 111°,  in  which  the  bromine  atoms 
are  known  to  occupy  the  positions  3  :  5.  The  orientation  was  carried 
out  by  converting  specimens  of  the  3  : 5-dibromopyridine  and  the 
dichloropyridine  in  question  into  diethoxypyridine,  and  showing  that 
the  diethoxypyridines  from  the  two  sources  yield  identical  compounds 
with  bromine  and  with  chlorine. 


227.  "  The  chlorine  derivatives  of  pyridine.     Part  X.     Orientation 
of  2  : 3  :  5-trichloropyridine."     By  William  James  Sell. 

Excluding  the  trichloropyridines  of  known  constitution,  and  having 
regard  to  the  feeble,  but  distinct,  basic  properties  of  the  compound  in 
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questiou,  there  seemed  every  probability  that  its  constitution  should 
be  represented  by  one  of  the  following  formulie  : 

CI  CI 

Cl-^Cl  ci/N  /\oi 

i      J  I       'CI  II 

\/ci  \/^'  \/Cl 

N  N  N 

(I-)  (11.)  (III.) 

of  which  (I)  was  regarded  as  sufficiently  probable  to  warrant  the- 
attempt  to  determine  its  constitution  on  the  following  lines. 

Such  a  compound  ought  to  be  attacked  by  ammonia,  giving 
3  :  5-dichloro-2-aminopyridine.  This  was  carried  out,  and  a  substance 
melting  at  84 — 85°  was  isolated.  Further,  3  :  5-dichloropicolinamide 
(this  vol.,  p.  225)  was  converted  by  the  Hofmann  reaction  into- 
3  : 5-dichloro-2-aminopyridine. 

The  compound  thus  prepared  melted  at  84 — 85^,  and  the  melting 
point  was  unaffected  by  admixture  with  the  specimen  obtained  by  the 
action  of  ammonia  on  the  trichloropyridine  in  question.  INIoreover,^ 
Konigs  and  Geigy  have  described  {Ber.,  1884,  17,  589,  1833)  a 
dichloi'oethoxypyridine  obtained  from  this  trichloropyridine  by  the 
action  of  sodium  ethoxide.  This  substance  was  converted  into  the 
dichlorohydroxypyridine,  m.  p.  178°,  by  heating  with  hydrochloric 
acid. 

Finally,  3  : 5-dichloro-2-aminopyridine  was  converted  by  a  modifica- 
tion of  the  Bouveault  reaction  into  the  same  dichlorohydroxypyridine, 
m.  p.  178 — 179",  as  was  obtained  from  the  trichloropyridine  in  question. 


228.  "  The  triazo-group.     Part  V.     Resolution  of  a  triazopropionic 
acid."     By  Martin  Onslow  Forster  and  Hans  Eduard  Fierz. 

ha-Triazopropionic  acid,  CHj'CHNg'CCH,  has  the  specific  gravity 
1-2293  compared  with  water  at  21°,  and  [a]i,  -2-27°;  a  16  per  cent, 
solution  in  ether  has  [a],,  -28*1)°,  and  a  21  per  cent,  solution  in 
water,  [a]„  +4'8°.  The  brucins  salt,  Co^HgiOgNr,,  has  not  a  definite 
melting  point,  but  evolves  gas  at  about  150°;  the  aqueous  solution, 
displays  mutarotation,  the  permanent  value  being  [a]i,  -26*4"  in  a 
concentration  of  4  per  cent.  The  ethj/l  ester,  Cr^HpCNj,  boils  at 
49'^  under  5  mm.  pressure,  has  specific  gravity  1*063  compared  with 
water  at  22°,  and  [a]o  -18-2°;  the  amide,  C3H0ON.,,  melts  at  85° 
and  is  dextrorotatory,  having  [a]„  4111"  in  water.  When  /-a-triazo- 
propionic  acid  iH  reduced  with  ahiminitun  amalgam,  (/-alanine  is 
formed. 


229.  "  The  triazo-group.  Part  VI.  Triazoethyl  alcohol  and 
trlazoacetaldehyde."  By  Martin  Onslow  Forster  and  Hans 
Eduard  Fierz. 

Triazoethyl  alcohol  {2-triazoethanol-l),  Ng'CHo'OHo'OH,  prepared 
from  ethylene  chlorohydrin  and  sodium  azide,  is  a  colourless,  sweet- 
tasting,  odourless  liquid,  having  specific  gravity  1'149  compared  with 
water  at  2  4°,  and  boiling  at  60"^  under  8  mm.  pressure ;  treatment 
with  stannous  chloride  eliminates  nitrogen  and  produces  aminoethyl 
alcohol.  Triazoethyl  acetate,  CHg'Ccj./OoH^N^,  has  specific  gravity 
ri26  compared  with  water  at  24°,  and  boils  at  74*^  under  20  mm. 
pressure ;  the  odour  is  much  more  pronounced  than  that  of  ethyl 
triazoacetate,  resembling  that  of  ethyl  acetate,  in  character  and 
intensity. 

Triazoethyl  p-nitrobenzotte,  NO./C^jH^'CO./C^.H^Ng,  melts  at  82°, 
find,  on  reduction  with  tin  and  hydrochloric  acid,  yields  p-aininobenzoyl- 
oxyethylamiae,  NH^'CrtH^'CO.'CH^'NHo,  which  melts  at  78°  when 
crystallised  with  IH.,0,  the  anhydrous  base  melting  at  1225°;  the 
jdcrate  and  dibenzoyl  derivative  melt  at  172 — 175"  and  212° 
lespectively. 

Triazoacetaldehyd-i,  Xg*CH._>*C41I(),  obtained  from  chloroacetaldehyde 
hydrate  and  sodium  azide,  is  an  oil,  which  has  not  been  puritied  on 
account  of  the  readiness  with  which  it  undergoes  change  on  heating 
or  when  treated  with  various  agents  ;  its  behaviour  towards  alkalis 
resembles  that  of  the  triazo-ketoues. 


230.  "Contribution  to  the  chemistry  of  the  cholesterol  group. 
Part  II.  Some  oxidation  products  of  sitosterol."  By  Robert 
Howson  Pickard  and  Joseph  Yates. 

The  behaviour  on  oxidation  of  the  vegetable  cholesterol,  sitosterol, 
has  been  studied.  This  alcohol,  which  is  obtained  from  the  fat  con- 
tained in  wheat,  yields  oxidation  products  which  are  analogous  to 
those  given  by  cholesterol  itself. 

Using  a  nomenclature  similar  to  that  of  Windaus  {Arch.  Pharm., 
1908,  [ii],  246,  117)  for  cholesteryl  derivatives,  the  following  are  the 
products  obtained  : — by  the  action  of  hydrogen  peroxide  on  sitosterol, 
dehydrositoslanetmol ,  Cg;!!^^.^^,  m.  p.  252°,  and  its  diacelate,  m.  p. 
138 — 139°  ;  by  the  action  of  chromium  trioxide  on  the  triol,  dehydro- 
sitostanedionol,  C27H40O3,  m.  p.  256° ;  by  the  action  of  dehydrating 
agents  on  the  dionol,  dehydrositostenedione,  Cj-H^gO.,,  m.  p.  166°,  and 
its  monopli^nylhydrazone,  m.  p.  247°  :  by  the  action  of  zinc  dust  on  the 
unsaturated  dione,  dehydrositostanedione,  C^H^oO.,,  m.  p.  196°,  and  its 
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dioxime,  m.  p.  187°;  by  the  oxidation  of  the  saturated  dione  with 
chromium  trioxide,  a  ketodicarhoxylic  acid,  Co^H^gO-,  m.  p.  236^,  and 
its  dimethyl  ester,  m.  p.  107°,  and  also  the  oxinie  of  the  ester,  m.  p. 
about  90°. 

231.  "Experiments  on  the  synthesis  of  the  terpenes.     Part  I  (cent.). 

Resolution  of  cZM-methyl-Ai-cyc/ohexene-4-carboxylic  acid  and 
synthesis  of  the  optically  active  modifications  of  terpineol." 
By  Kenneth  Fisher  and  William  Henry  Perkin,  jun. 

The  authors  have  synthesised  d-  and  ^terpineol  from  the  esters  of 
the  d-  and  ^modifications  of  l-methyl-A^-cyoZohexene-4-carboxylic  acid, 

CMe-^pxT  .prx^^CH'COgH,  and  have  attempted  to  convert  them  into 

the  optically  active  modifications  of  limonene. 

232.  "Experiments  on    the  synthesis  of  the  terpenes.     Part  XIII. 

Synthesis  of  isocarvestrene  (A" """-??« -menthadiene)  and  its 
derivatives."  By  Kenneth  Fisher  and  William  Henry 
Perkin,  jun. 

The  authors  have  synthesised  \-methi/l-j\^'-cyclohexene-3-carhoxylic 
acid,  and  have  converted  it  into  dihydroisocarvestreuol  (I)  and  iso- 
carvestrene  (II)  : 

CH<^^®.'^^2>cH-CMe2-OH  CH<^^®;^^2>cH-CMe:CHj. 

"  (I.)  "       (II.) 

233.  "  Colour  and  constitution  of  azomethine  compounds.     Part  II." 

By  Frank  George  Pope  and  Robert  Fleming. 

The  simplest  hydroxyazomethine  compounds  and  their  ethers  are 
colourless  substances,  but  their  hydrochlorides,  which  ax'e  formed  by 
passing  hydrogen  chloride  into  benzene  solutions  of  the  azomethines, 
show  absorption  in  the  blue  and  violet  region  of  the  visible  spectrum. 
Consequently,  it  eeems  necessary  to  conclude  that  the  salts  formed  by 
the  action  of  mineral  acids  on  the  azomethines  possess  a  different 
structure  from  the  nzomothines  themselves,  and  it  appears  most 
rational  to  regard  ihcm  as  oxonium  salts,  tlius  : 


(C1I„HK 

^o:  :('ii-NH 
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234.  "  Aromatic    arsonic    acids."      By    Marmaduke     Barrowcliff, 
Frank  Lee  Pyman  and  Frederic  George  Percy  Remfry. 

Sodium  5i«-2-aminotolyl-5-arsinate  described  by  Pyman  and 
Reynolds  (Trans.,  1908,  93,  1180)  is  of  little  use  in  trypanosomiasis. 
The  authors  have  prepared  several  derivatives  of  /j-aminophenyl- 
arsonic  acid  and  2-aminotolyl-5-arsonic  acid  for  possible  use  in 
trypanosomiasis ;  their  trypanocidal  properties  were  found  to  be  very 
slight. 

235.  ''The    condensation   of    salicylaldehyde   and   benzamide." 
By  Arthur  Walsh  Titherley  and  Morris  Edgar  Marples. 

The  condensation  of  salicylaldehyde  and  benzamide  in  the  presence 
of  sodium  acetate  produces  two  isomeric  salicylidenebenzamidea, 
HO'CgH^'CHIN'CO'C^Hs,     and     not     the     cyclic     "  coumarazine," 

C6H4<Q_|  I     j^.Q    ,  described  by  Cebrian  (Ber.,  1898,    31,    1592). 

The  two  compounds,  which  are  similar  in  properties  and  phenolic  in 
character,  were  separated  by  means  of  acetone. 

When  condensation  between  salicylaldehyde  and  benzamide  occurs 
in  presence  of  hydrogen  chloride,  wandering  of  benzoyl  occurs,  and 
0-l^-N-tribenzoi/ls(dicylidenediamine,  BzO*C^H4*CH(NHBz)o,  m.  p. 
198°,  is  formed,  which  is  hydrolysed  by  pyridine  and  alkali,  forming 
ammonia,  benzoic  acid,  salicylaldehyde,  and  dibenzamide.  The  produc- 
tion of  the  latter  shows  that  a  wandering  of  benzoyl  takes  place 
similar  to  that  which  occurs  in  the  synthetic  formation  of  the  tri- 
benzoyl  derivative. 

By  cautious  hydrolysis  of  the  tribenzoyl  derivative  with  cold 
aqueous  alcoholic  sodium  hydroxide,  one  benzoyl  group  is  eliminated, 
with  the  production  of  'i^-l^-dibenzoyhalicylidenediamine, 

H0-CeH4-CH(NHBz).„ 
m.  p.  192°. 

236.  "The  coumarin  condensation."     By  Arthur  Clayton. 

A  study  has  been  made  of  the  formation  of  coumarins  from 
substituted  phenols  and  malic  acid  or  ethyl  acetoacetate.  The 
following  conclusions  are  drawn  : 

(1)  Phenols  of  the  types  shown  in  formulae  (I)  and  (II)  (where  X  is 
an  alkyl,  hydroxyl,  or  dialkylaraino-group)  condense  readily  with  malic 
acid  or  ethyl  acetoacetate  to  form  derivatives  of  coumarin  : 

X 

Xj^^OH  i^OH 

II  x'      J        • 

\/  \/ 

(I.)  (II.) 
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(2)  Chlorine  as  a  substituent  has  an  effect  similar  to  that  of  the 
above  groups,  but  its  influence  is  very  much  less  marked. 

(3)  The   introduction    of    such    substituents   as    NOo,    COjH,    and 
COj'CaH-  prevents  condensation. 

237.  "Experiments  on  the  synthesis  of  1-methylc^c^ohexyl- 
idene-4-acetic  acid."  Part  II.  By  Victor  John  Harding^, 
Walter  Norman  Haworth,  and  William  Henry  Perkin,  jun. 

The    authors    bring   forward   evidence    which,    in    their    opinion, 
clearly   proves    that   the   acid    of    melting   point    4P,    obtained    by 
Marckwald  and  Metli  {Ber.,  1906,  39,  1171)  by  the  elimination  of 
water  from  4-hydroxy-l-methylc^c^ohexyl-4:-acetic  acid, 
CHMe<^^2*CH,\^(^^Qjj^.^g^.j^,Q-g^ 

is  l-methyl-A'-cycZohexene-4-acetic  acid, 

CHMe<^^2-^>C-CH,-C02H, 

and  not,  as  the  above  investigators  claim  to  have  established,  l-methyl- 
«yc/ohexylidene-4-acetic  acid, 

CHMe<^^'^CH"^^"^-^*^'^2H. 
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10/10/08.)  From  Dr.  C.  A.  Keane. 
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RESEARCH     FUND. 

A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  December 
next.  Applications  for  Grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretai'y,  must  be  received  on,  or  before, 
Monday,  December  7th,  1908. 

AH  persons  who  received  Grants  in^December,  1907,  or  in  December 
of  any  previous  year,  whose  accounts  have  not  been  declared  closed 
by  the  Council,  are  reminded  that  reports  must  be  in  the  hands 
of  the  Hon.  Secretaries  not  later  than  Tuesday,  December  1st. 

The  Council  wish  to  draw  special  attention  to  the  fact  that  the 
income  arising  from  the  donation  of  the  Worshipful  Company  of 
Goldsmiths  is  to  be  more  or  less  especially  devoted  to  the  encourage- 
ment of  research  in  Inorganic  and  Metallurgical  Chemistry.  Further- 
more, that  the  income  due  to  the  sum  accruing  from  the  Perkin 
Memorial  Fund  is  to  be  applied  to  investigations  relating  to  problems 
connected  with  the  Coal-tar  and  Allied  Industries. 


At  the  next  Ordinary  Meeting  on  Thursday,  November  19th,  1908, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"  Meteloidine  :  a  new  solanaceous  alkaloid."  By  F.  L.  Pyman  and 
W.  C.  Reynolds. 

"The  affinity  of  certain  alkaloids  for  hydrochloric  acid."  By 
V.  H.  Veley. 

"  The  affinity  constants  of  bases  as  determined  by  methyl-orange." 
By  V.  H.  Veley. 

"  The  relation  between  absorption  spec ti*a  and  chemical  constitution. 
Part  XII.  Some  amino-aldehydes  and  -ketones  of  the  aromatic  series." 
By  E.  C.  C.  Baly  and  Miss  E.  G.  Marsdea. 

"  Organic  derivatives  of  silicon.  Part  VI II.  The  resolution  of  dl- 
sulphobenzylethylwobutylsilicyl  oxide,  and  the  properties  of  the 
optically  active  acids."     By  B.  D.  W.  Luff  and  F.  S.  Kipping. 

"Study  of  the  constitution  and  properties  of  the  rhodanides  of 
inorganic  radicles.     Part  I."     By  A.  E.  Dixon  and  J.  Taylor. 

*'  The  action  of  phosphorus  pentuchloride  on  the  methylene  ethers 
of  catechol  derivatives.  III.  The  cyclic  carbonates  of  dichloro-ethyl- 
and  propyl-catechol."     By  G.  Barger. 

**Tbe  syDtbesis  of  thionaphthun  derivatives  from  styreues  and 
thionyl  chloride."     By  G.  Barger  and  A.  J.  Ewins. 

p.  rhAH  AMD  Mlik,  ItD.,  aSUO  KT.  MILL,   II.O.,   AMD  MUMOAV,  tUirrOLK. 
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Thursday,  November  19th,  1908,  at  8.30  p.m.,  Sir  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

The  President  announced  that  the  Society  had  become  indebted  to 
Professor  J.  Emerson  Reynolds,  F.R.S.,  for  presenting  a  bust  of 
Michael  Faraday. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

Arthur  Clayton,  B.Sc,  35,  Sisters  Avenue,  Clapham  Common,  S.W. 

John  Charles  Jesser  Coope,  Bulawayo,  Rhodesia,  S.  Africa. 

Arthur  Gordon  Francis,  B.Sc,  50,  Whitbread  Road,  Brockley,  S.E. 

Ross  Aiken  Gortner,  M.A.,  B.Sc,  Lincoln,  Nebraska,  U.S.A. 

Frank  Higson,  Ivy  Bank,  Castle  Street,  Haulgh,  Bolton. 

James  Henry  Hoseason,  Alderside,  Timperley,  Cheshire. 

Ralph  Hough,  14,  Longford  Place,  Victoria  Park,  Manchester. 

Percy  May,  126,  Cazenove  Road,  Stamford  Hill,  N. 

Frank  George  Pope,  28,  Alcester  Crescent,  Upper  Clapton,  N.E. 

Philip  John  Sageman,  160,  Brecknock  Road,  N. 

Certificates  have  been  authorised  by  the  Council  for  presentation  to 
ballot  under  Bye-law  I  (3)  in  favour  of  Messrs.  : 

Thomas  Boles  Allen,  M.A.,  Medical  Faculty,  McGill  University, 

Montreal. 
Maung  Ba,  B.A.,  Rangoon  College,  Rangoon. 
Prince  Mom  Chow  Bhunsri,  Saranrome  Palace,  Bangkok,  Siam. 
Maung  San  U,  Government  Laboratory,  Rangoon. 
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Herbert    M.    Shilstone,    B.Sc,    410,    South    Front    Street,    New 

Orleans,  U.S.A. 
Eev.  John  Watt,  M.A.,  Scottish  Churches  College,  Calcutta. 

Of  the  following  papers,  those  marked  *  were  read : 


*238.  "  Meteloidine :  a  new  solanaceous  alkaloid." 
By  Frank  Lee  Pyman  and  William  Colebrook  Reynolds. 

Datura  meteloides  yields  0*4  per  cent,  of  total  alkaloid,  from  which 
0*13  per  cent,  of  hyoscine,  0"03  per  cent,  of  atropine,  and  0-07  per  cent. 
of  a  new  alkaloid,  meteloidine,  have  been  obtained. 

Meteloidine,  C^gHg^O^N,  crystallises  in  tabular  needles,  melting  at 
141 — 142°.  It  forms  crystalline  salts,  of  which  the  hydrohromide, 
Cj3H2i04N,HBr,2H20  (needles,  m.  p.  250°),  aurichloride, 

Ci3H2,0,N,HAuCl4,|H20 
(hexagonal   plates,  m.  p.    149 — 150°),  and  picrate  (hexagonal  plates, 
m.  p.  177 — 180°)  have  been  prepared.     It  is  optically  inactive,  and  has 
no  marked  physiological  action. 

It  is  readily  hydrolysed  by  hot  aqueous  barium  hydroxide,  with  the 
formation  of  tiglic  acid  and  a  new  base,  teloidhu,  according  to  the 
equation  :  CigHjiO^N  +  B.f>  =  C^HgOa  +  CgHigOgN. 

Teloidine  crystallises  from  moist  acetone  in  needles,  which  contain 
one  molecule  of  water  of  crystallisation,  and,  after  drying  at  120^, 
melts  at  168 — 169°.  It  forms  crystalline  salts,  of  which  the  hydro- 
chloride, CgHjjOjNjHCl  (prisms,  m.  p.  above  300°),  hydrohromide, 
G^VL^rf^^f^^r  (hexagonal  plates,  m.  p.  295°),  and  aurichloride, 
CgHijOgN.HAuCl^j^HgO  (hexagonal  plates,  m.  p.  225°)  have  been 
characterised. 

Attention  was  drawn  to  the  similarity  of  the  properties  of  teloidine 
with  those  of  tropine  and  oscine. 


*239.  "  The  affinity  of  certain  alkaloids  for  hydrochloric  acid." 
By  Victor  Herbert  Veley. 

Determinations  have  been  made  of  the  affinity  values  of  the  nitrogen 
atoms  or  amino-groups  of  certain  alkaloids,  which,  although  containing 
more  than  one  atomic  proportion  of  nitrogen,  yet  form  stable  combina- 
tions with  one  molecular  proportion  of  hydrogen  chloride,  the 
dihydrochlorides  being  produced  only  under  special  conditions,  or  not, 
an  yot,  having  been  obtained.  It  was  shown  by  the  application  of  the 
methyl-oraiigu  method  that  in  all  cases  the  affinity  valuoH  of  these 
nminu-groupn  uru  of  a  widely  different  order. 
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In  the  case  of  the  cinchona  alkaloids,  the  affinity  value  of  one  amino- 
group  is  rather  less  than  that  of  a  hydropyridine,  whilst  that  of  the 
other  is  rather  lower  than  that  of  quinoline.  These  results  are  in 
accordance  with  the  accepted  constitution  of  these  alkaloids  and  the 
thermo-neutrality  values  obtained  by  addition  of  one  and  two  molecular 
proportions  of  hydrogen  chloride  respectively. 

In  the  case  of  pilocarpine,  the  value  of  one  grouping  is  intermediate 
between  that  of  ammonia  and  the  limit  value  of  the  methyl-orange 
method,  whilst  that  of  the  other  is  equal  to  those  of  true  amphoteric 
electrolytes. 

A  methylglyoxaline  was  examined  on  account  of  the  relationship  of 
pilocarpine  to  these  compounds  ;  the  value  of  the  two  amino-groups 
and  its  general  behaviour  correspond  with  a  diamino-base  of  the  type 
of  hydrazine. 

Of  the  NvM  Vomica  alkaloids,  strychnine  and  brucine  were  examined  ; 
in  both  cases,  the  affinity  value  of  one  amino-group  was  beyond  the 
limit  value  of  the  methyl-orange  method,  whilst  that  of  the  other 
corresponded  with  the  betaines,  which  is  in  accordance  with  the  views 
held  regarding  their  constitution. 

Discussion. 

Dr.  Veley,  in  reply  to  Dr.  Jowett,  stated  that  so  far  as  results 
had  been  obtained  it  appeared  probable  that  if  an  alkaloid  was 
constituted  of  two  I'esidues,  either  or  both  containing  an  amino-group, 
the  affinity  value  of  the  one  was  affected  by  that  of  the  other. 

This  had  been  observed  more  especially  in  the  case  of  tropine,  the 
parent  base  of  the  atropine  and  cocaine  alkaloids,  the  results  for 
which  it  was  hoped  shortly  to  communicate  to  the  Society. 


*240.  "  The  relation  between  absorption  spectra  and  chemical  con- 
stitution. Fart  XII.  Some  amino-aldehydes  and  -ketones  of 
the  aromatic  series."  By  Edward  Charles  Cjrril  Baly  and 
Effie  Gwendoline  Marsden. 

The  absorption  spectra  of  o-  and  p-aminobenzaldehyde  and  the  three 
isomeric  aminoacetophenones  have  been  observed ;  they  all  exhibit  a 
single  broad  absoi'ption  band  which  is  within  the  visible  region  of  the 
spectrum,  so  that  the  substances  are  visibly  coloured.  The  addition 
of  a  small  quantity  of  alcoholic  hydrochloric  acid  to  the  solution  of 
each  of  the  compounds  causes  a  considerable  deepening  of  the  colour, 
which  is  due  to  the  formation  of  a  new  absorption  band  nearer  to  the 
red  than  the  principal  band  referred  to  above.  This  phenomenon 
does  not  occur  in  aqueous  solution,  and  is  most  evident  with  the  para- 
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isomeride  and  least  with  the  meta.  It  has  also  been  observed  in  the 
case  of  tetramethyldiaminobenzopheaone  and  the  aminobenzaldoximes. 
The  phenomenon  is  apparently  due  to  an  increased  activity  of  the 
amino-group,  and  hence  affords  an  explanation  of  the  catalytic  action 
of  mineral  acid  on  the  acetylation  of  amino-compounds. 

Discussion. 

Dr.  Hbwitt  inquired  if  the  absorption  spectrum  of  j^-aminobenz- 
aldehyde  in  presence  of  a  small  quantity  of  hydrochloric  acid  was 
measured  in  absolute  alcoholic  solution,  and  he  also  wished  to  know 
how  the  substance  was  isolated  in  a  pure  condition. 

Mr.  Baly,  in  reply  to  Dr.  Lowry,  said  that  the  original  compound 
was  restored  when  the  acid  was  neutralised.  In  reply  to  Dr.  Forster  : 
the  absorption  spectrum  of  the  hydrochloride  was  entirely  different 
from  that  of  the  base  in  presence  of  a  trace  of  alcoholic  hydrogen 
chloride.  Considerable  difl&culty  had  been  experienced  in  the  prepara- 
tion of  p-aminobenzaldehyde.  It  was  obtained  from  ;?-aminobenz- 
aldoxime  and  then  regenerated  from  its  hydrochloride.  The  melting 
point  was  correct,  and,  moreover,  the  condensation  product  was  very 
different  from  the  aminobenzaldehyde  itself  in  that  it  was  only  very 
slightly  soluble  in  alcohol. 


*241.  "  Organic  derivatives  of  silicon.  Part  VIII.  The  resolution  of 
d/-8ulphobenzylethyhsobutylsilicyl  oxide  and  the  properties  of 
the  optically  active  acids."  By  Bernard  Dunstan  Wilkinson 
Luff  and  Frederic  Stanley  Kipping. 

dX-Sulphohemylethyli&ohutylsilicyl  oxide, 

[S03H-CflH4-CH2-SiEt(C4H9)],0, 
is  resolved  into  its  optically  active  components  by  the  fractional 
crystallisation  of  its  salt  with  (/-methyl  hydrindamine ;  the  pure 
dArfB-salt  obtained  molts  at  207—209°,  and  lias  [a]u  +  167°  in  methyl- 
alcoholic  solution.  The  specific  rotation  of  the  sodium  salt  of  the 
(i-acid  is  [o]„  +  10-4°.  The  pure  ^A^B-salt  (melting  at  207—209°  and 
having  [a]u-17*0°  in  methyl-alcoholic  solution)  is  obtained  by 
fractionally  crystallising  the  salt  of  the  rf^-acid  with  ^-methylhydrind- 
amine  ;  the  specific  rotation  of  the  sodium  salt  of  the  pure  ^-acid 
is  [a],, -10-5°. 

d-Methylhydrindamine  l-sulphobenzylethyliBohutylsilicyl  oxide  and  tl)e 
corresponding  riA/B-salt,  prepared  by  combining  the  optically  pure 
acida  with  d-  and  Z-mothylliydritidamino  rospoctivoly,  are  oils  at  the 
ordinary  tem|)eratur(>. 

1  Menlftylamitie   d-$u/jihi>/i&nzylnl/iyfiM}Ou/ylnilicyl    oxide    crystallises 
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well  (with  4H2O),  melts  when  anhydrous  at  254 — 258°,  and  its  specific 
rotation  in  methyl-alcoholic  solution  is  [aji,  -  13"9°.  The  salt  of  the 
^acid  is  very  similar  in  properties,  but  melts  at  253 — 257°,  and  has 
[a]o  -  17-2°  in  methyl-alcoholic  solution.  The  salt  of  the  rfZ-acid  melts 
at  240—245°,  and  has  [aj^  -  14-7°. 

d-Bornylamine  d-sulphobenzylethylisobutylsilicyl  oxide  melts  at 
209—211°;  the  salt  of  the  ^acid  melts  at  210—212° 

Cinchonidine  d-sulphohenzylethyli&ohutylsilicyl  oxide  crystallises  in 
needles  melting  at  171 — 173°,  whereas  the  salt  of  the  Z-acid  melts  at 
181 — 183°;  the  specific  rotations  of  the  two  salts,  however,  are 
practically  identical,  having  the  values  [oJd- 68-5°  and  [a]u-69*3°  re- 
spectively in  methyl-alcoholic  solution.  The  cinchonidine  hydrogen 
salts  of  the  d-  and  ^acids  are  crystalline,  and  decompose  at  232 — 234° 
and  229—231°  respectively, 

*242.  "  The  action  of  phosphorus  pentachloride  on  the  methylene 
ethers  of  catechol  derivatives.  Part  III.  The  cyclic  carbonates 
of  dichloro-ethyl-  and  -propyl-catechol."    By  George  Barger. 

From  a- 3  :  i-methylenedioxyphenyl-a^-dichloroethane, 

CH2<Q>C«H8-CHC1-CH2C1, 

b.    p.   159 — 160°/ 1 2   mm.,   or   from   the   corresponding  chlorohydrin, 

CH2<^>C6H3-CH(0H)-CH2C1, 

m.  p.  95°,  b.  p.  169 — 170°/7  mm.,  the  very  unstable,  crystalline  substance, 

CC].,<Q>CoH3-CHCl-CH.2Cl,  m.  p.  56°,  b.  p.  170— 174°/6  mm.,  was 

obtained ;    the   latter  is  transformed   by  formic  acid   into  the  cyclic 

carbonate,      0:C<q>C^H3-CHC1-CH2C1,     b.     p.    180— 182°/8    mm. 

Similarly,  from  tsosafrole  dichloride,  the  substances, 

CC1.<Q>C6H3-CHC1-CHC1-CH3, 

b.    p.     174-5- 175-5°/8   mm.,  and    0:C<^C^H3-CHC1-CHC1-CH3, 

1).  p.  186 — 189°/8  mm.,  were  obtained.  The  cyclic  carbonates  are  readily 
liydrolysed  to  catechol  derivatives,  but  the  latter  are  so  unstable  that 
they  have  not  as  yet  been  obtainable  in  the  pure  state. 

243.  "  The  synthesis  of  thionaphthen  derivatives  from  styrenes  and 
thionyl  chloride."     By  George  Barger  and  Arthur  James  Ewins. 

When  styrene  halides  or  allied  derivatives  are  heated  with  a  large 
excess  of  thionyl  chloride  to  180 — 270°,  sulphur  compounds  result,  which 
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are  most  probably  derivatives  of  thionaphthen.     More  or  less  extensive 
chlorination  always  takes  place  ;  thus  ayS-dibromostyreue, 

CeHs-CHBr-CH.Br, 
yields   Itexachlorothionaphthen,    CgClgS,    m.    p.    158°.       A    number   of 
similar  derivatives  from  other  styrenes  were  described. 


244.  "The  affinity  constants  of  bases  as  determined  by  the  aid  of 
methyl-orange."     By  Victor  Herbert  Veley. 

It  was  shown  that  the  methyl-orange  method,  as  described  in  a 
previous  communication  {Trans.,  1908,  93,  652,  et.  seq.),  gives  results 
which  are  concordant  with  those  obtained  by  the  catalysis  of  methyl- 
acetate,  inversion  of  sucrose,  and  electric  conductivity  methods. 
If  the  last  named  give  accurate  results,  then  the  same  applies  equally 
to  the  first,  which  possesses  the  advantages  of  simplicity  of  apparatus, 
brevity,  and  smaller  amount  of  material  required. 

Determinations  have  been  made  of  the  hydrolysis  and  affinity 
constant  values  of  about  50  cyclic  bases  derived  from  benzene, 
pyridine,  naphthalene,  and  quinoline  ;  the  mutual  relationship  and 
effects  produced  by  the  substitution  of  one  or  more  atomic  proportions 
of  hydrogen,  whether  in  the  nucleus  or  side-chain,  by  various 
elements  or  groupings  were  discussed. 

The  variation  of  the  several  constants,  namely,  Ojh,,  K^,  and  K^,  with 
temperature  was  dealt  with,  and  it  was  shown  that  in  cases  in  which 
determinations  of  these  constants  have  been  made  by  the  same  or 
different  trustworthy  methods,  the  experimental  results  obtained 
are  in  accordance  with  those  calculated  by  the  formula  KjrjKj,  = 
(TJT)"*  (7^=absolute  temperature).  Thus  ionic  dissociation,  whether 
of  water  or  electrolytes,  cannot  be  differentiated  in  respect  of  tempera- 
ture from  any  other  change,  generally  regarded,  as  of  a  purely 
chemical  nature.  The  importance  of  this  formula  for  the  purpose 
uf  other  calculations  was  also  emphasised. 


215.  "  Study  of  the  constitution  and  properties  of  the  rhodanides  of 
inorganic  radicles."     By  Augustus  Edward  Dixon  and  John  Taylor. 

The  moan  refraction    value    of    the  'NCS  group  in  organic  thio- 
carbimidos  being  about  281,  as  calculated  from  the  formula 


whilst  that  for  the  'SON  group  in  various  organic  thiocyanates  is  about 
23*3,   the  authors,    by   measuring   the   molecular  refraction   of   the 
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rhodanides,  P(0NS)3  and  P0(CNS)3,  have  endeavoured  to  ascertain 
the  refraction  effect  of  the  rhodanic  groups  in  these  substances, 
with  the  object  of  deciding  whether  the  groups  have  the  configuration 
•NCS  or  -SCN. 

The  number  found  for  the  rhodanic  group  (assuming  the  three  to  be 
of  equal  value)  being  in  each  case  near  to  28,  the  authors  conclude 
that,  so  far  as  the  results  of  this  purely  physic  il  method  may  be  relied 
on  as  affording  trustworthy  evidence  with  respect  to  the  atomic 
linking,  the  two  rhodanides  mentioned  have  the  thiocarbimidic 
constitutions  P(*NCS)3  and  P0(*NCS)3  respectively. 

Phosphoryl  trithiocarbimide  yields  definite  additive  compoilnds  with 
oneandwithtwo  molecular  proportions  of  aniline,  or  with  one  of  diphenyl- 
amine,  the  products  being  nearly  insoluble  in  cold  water.  By  prolonged 
contact  with  cold  water,  by  treatment  with  hot  water,  or  by  dissolu- 
tion in  aqueous  alcohol,  they  are  hydrolysed,  yielding  one-third  of  the 
contained  sulphur  as  substituted  thiocarbamide,  and  two-thirds  as  free 
or  combined  thiocyanic  acid.  Phosphorus  trithiocarbimide  (1  mol.), 
like  the  phosphoryl  analogue,  is  precipitated  completely  from  benzene 
solution  by  one  molecular  proportion  of  aniline  ;  the  solid  product, 
when  dissolved  in  cold  alcohol,  gives  the  reactions  of  a  thiocarbamide, 
and  is  hydrolysed  readily  into  ooe  molecule  of  phenylthiocarbamide 
and  two  molecules  of  thiocyanic  acid.  The  authors  suggest  that  very 
pronounced  electropositive  or  electronegative  character  in  the  inorganic 
radicle  may  have  power  to  influence  the  configuration  of  the  rhodanic 
group  with  which  it  is  associated. 


246.  "The   electrical   conductivity   of  phosphoric  acid." 
By  Harry  Edward  William  Phillips. 

Pure  phosphoric  acid  was  prepared  by  treating  redistilled  phos- 
phorus trichloride  with  specially  purified  water  at  an  equable 
temperature,  and  oxidising  the  resulting  phosphorous  acid  by  means 
of  pure  nitric  acid.  The  hydrochloric  acid  and  the  excess  of  nitric 
acid  were  then  expelled  by  heat. 

The  phosphoric  acid  thus  prepared  was  a  transparent,  colourless 
oily  liquid,  which  showed  no  tendency  to  crystallise  in  the  higher 
strengths,  but  a  specimen  of  43  per  cent,  solution  yielded  numerous 
small,  soft,  gelatinous  crystals  spontaneously  on  cooling.  The  pure 
acid  neither  reddened  litmus  nor  decomposed  carbonates. 

For  the  measurement  of  conductivity,  Kohlrausch's  telephone 
method  was  employed,  and  a  special  Wheatstone  bridge  was  made 
by  the  author  for  the  purpose,  which  gave  opportunity  of  very 
accurate  work. 
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Curves  were  drawn  showing  the  actual  conductivity  per  ceot.  of 
the  acid  at  0°,  also  a  set  of  curves  showing  the  comparative  con- 
ductivity per  cent,  of  sulphuric,  nitric,  hydrochloric,  and  phosphoric 
acids  and  sodium  and  potassium  hydroxides.  The  results  obtained 
were  also  worked  out  to  molecular  conductivities,  and  these  were 
compared  with  the  nine  values  previously  obtained  by  Kohlrausch 
at  18*^,  and  the  more  extended  work  of  Jones  and  Bassett  at  0°;  they 
were  also  compared  with  the  corresponding  values  for  the  three 
common  mineral  acids.    Finally,  curves  of  dissociation  values,  obtained 

by  means  of  the  formula     —  ,  were  drawn. 

The  results  seem  to  bear  out  the  theory  of  indicators  regarding 
the  ionisation  of  the  hydrogen  atom  in  the  molecule  of  phosphoric 
acid. 


247.  "  The  molecular  volumes  of  the  nitrites  of  barium,  strontium,  and 
calcium."     By  PrafuUa  Chandra  Ray. 

The  molecular  volumes  of  the  nitrites  of  barium,  strontium,  and 
calcium  in  their  monohydrated  forms  are  77'87,  74*59,  and  67*24,  whilst 
those  of  the  anhydrous  salts  are  70*90,  62*54,  and  57*56  respectively. 
The  radicle  NOj  of  the  anhydrous  nitrites  of  these  metals  occupies 
a  constant  volume,  namely,  24*2. 


248  "  The  formation  of  some  carbides."     By  John  Norman  Pring. 

An  investigation  has  been  made  of  the  direct  union  of  carbon  with 
the  elements  aluminium,  silicon,  and  iron  in  the  absence  of  solid  and 
gaseous  impurities.  Some  preliminary  experiments  were  also  carried 
out  with  magnesium. 

An  intimate  mixture  of  the  metal  with  highly-purified  carbon,  both 
in  a  very  fine  state  of  division,  was  heated  in  a  suitable  apparatus, 
enabling  definite  constant  temperatures  -to  be  maintained  over  long 
intervals,  and  capable  of  being  evacuated  to  a  pressure  below  0*01  mm. 

The  direct  union  of  pure  silicon  and  carbon  in  a  vacuum  commences 
between  1250°  and  1300*^,  and  the  presence  of  iron  does  not  apparently 
facilitate  the  reaction,  nor  does  carbon  mouoxide  exert  any  influence 
between  the  limits  of  atmospheric  pressure  and  003  mm. 

Aluminium  unites  directly  with  pure  carbon  in  a  vacuum  at  its 
melting  point  (650°),  forming  aluminium  carbide,  Al^Og,  an<l  the 
velocity  of  the  reaction  increases  with  the  ttMupomture,  proceeding 
rapidly  above  1400°. 
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Iron  unites  directly  with  carbon  at  about  700°  under  a  pressure  of 
about  0  05  mm. 

Magnesium  shows  evidence  of  forming  a  new  carbide  below  600°, 
this  compound  giving  some  saturated  hydrocarbon  on  decomposition 
with  water  or  acids. 


249.  "  4-Chloroacenaphthene." 
By  Holland   Crompton   and   Eva  Richardis  Cyriax. 

When  acenaphthene  in  chloroform  solution  is  treated  with  chlorine 
(1  mol.)  and  the  solvent  evaporated,  an  oil  remains  which  does  not 
crystallise  on  standing  and  from  which  no  crystalline  product  could 
be  obtained  by  means  of  solvents.  On  distillation,  it  yields  some 
unchanged  acenaphthene,  and  then,  as  main  product,  a  distillate 
passing  over  at  305 — 310°  which  solidifies  in  the  receiver.  This 
consists  of  almost  pure  4-chloroacenaphthene. 

4:-Chloroacenaphthe7ie  crystallises  from  alcohol  in  colourless  leaflets  ; 
it  melts  at  65°,  and  boils  at  309°;  its  picrate  crystallises  in  yellow 
needles,  melting  at  133°.  On  oxidation  by  sodium  dichromate  in 
acetic  acid  solution,  it  yields  a  chloronaphthalic  acid,  the  anhydride  of 
which  melts  at  198°  and  the  imide  at  278°,  When  the  calcium  salt 
of  this  acid  is  heated  with  soda-lime,  naphthalene  is  obtained,  mixed 
with  a  little  a-chloronaphthalene.  If  the  copper  salt  is  used  in  place 
of  the  calcium  salt,  a-chloronaphthalene  is  produced  with  little 
naphthalene.  On  fusing  with  potassium  hydroxide  at  250 — 260°,  the 
acid  is  converted  into  4-hydroxynaphthaliG  acid,  the  anhydride  of 
which  melts  at  257°  ;  this  acid  had  previously  been  obtained  by  Graebe 
from  4-bromonaphthalic  acid  (Annalen,  1903,  327,  77).  The  formation 
of  this  4-hydroxynaphthalic  acid  and  of  a-chloronaphthalene  show 
that  the  acid  is  4-chloronaphthalic  acid,  and  confirm  the  constitution 
given  to  the  chloroacenaphthene. 

250.  "  Some  molecular  compounds  of  styphnic  and  picric  acids." 
By  Charles  Stanley  Oibson. 

The  following  compounds  have  been  prepared  : 

Acenaphthene  styphnate,  Cj2^io>^6^(^-^)2(-^^2)3»  crystallising  in 
long,  orange-coloured  prisms  melting  at  153 — 154°;  phenanthrene 
styphnate,  Cj4HjQ,CgH(OH).^(N02)3,  crystallising  in  yellowish-red 
needles  melting  at  125 — 126°;  hromonaphthalene  styphnate, 

C,oH7Br,CeH(OH).(N02)3, 
crystallising  in   small,  bright  yellow  needles  melting  at  107 — 108°; 
m-nitroaniline    styphnate,    'NH^'GQH.^(NO.^),C^ll{011).^{2!i02)3,    crystal- 
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lising  in  pale  yellow  needles  melting  at  137°;  and  m-nitroaniline 
picrate,  NH2'C5H4(N02),C6H2(OH)(N02)8,  crystallising  in  yellow, 
radiating  needles  melting  at  143°. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Manchester,  City  of,   Rivers  Department.     Annual  Report  for  the 
year  euding  March  25th,  1908.     Manchester   1908.     {Reed.  21/10/08.) 

From  the  Rivers  Committee. 

Metropolitan  -Water    Board.      First   report  on  research  work  by 

A.  C.  Honston,  on  the  vitality  of  the  typhoid   bacillus  in  artificially 

infected  samples  of  raw  Thames,  Lee,  and  New  River  water,  with 

special  reference  to  the  question  of  storage,     pp.  32.     [London  1908.] 

Reports    of    Committees.        [pp.   i — xxxv.  Report   on   the 

results  of  the  chemical  and  bacteriological  examination  of  the  London 
waters  for  the  twelve  months  ending  31st  March,  1908,  by  A.  C. 
Houston.]     pp.  31+ xxxv.     [London  1908.]     (Reed.  23/7 /08.) 

From  the  Metropolitan  Water  Board. 

Meyer,  H.,  and  Tingle,  /.  Bishop.     Determination  of   radicles  in 

carbon   compounds.     3rd  edition,     pp.   xiv  +  218.     New  J  York   1908. 

{Reed.  11/7/8.)  From  the  Publishers  :  Messrs.  John  Wiley  &  Sons. 

Parry,  L.     The  analysis  of  ashes  and  alloys,    pp.  iv  +  143.     Loudon 

1908.     {Reed.  30/8/08.) 

From  the  Publishers  :   "  The  Mining  Journal." 

Societa  Italiana  per  il   Frogresso   delle   Scienze.     Atti.    Prima 

riunione,    Parma,    Settembre    1907.      pp.   xxiii4-325.      Roma    1908. 

{R^erence.)  From  the  Society. 

Society  of  Chemical  Industry.     Decennial  index  of  the  Journal  of 

the  Society  of  Chemical  Industry.     Vols.  XV  to  XXIV,  1896—1905. 

Part  II,  Index  of  Subjects.     Compiled   by  /'.   W.  Renaut.     pp.   552. 

London  1908.     {Reference.)  From  the  Society. 

Sykes,   Waller  J.     The   principles   and   practice  of  brewing.      3rd 

edition,    thoroughly   revised    by   the    Author   and    Arthur    R.    Ling. 

pp.  xviJi  +  588.     ill.     {Reed.  31/7/08.)         From  Arthur  R.  Ling,  Esq. 

Tiohiroh,    A.      Ohemie    und    Biologie    der    pflanzlichen    Sukrete. 

pp.  95.     I^ipzig  1908.     {Reod.  30/8/08.)  From  the  Author. 

Zeitschrift    fur    physiologische   Chemie.      Edited  by  F.   iloppe- 

Beyler.      VoIh.  Vi,  VU,  and  parts   1   to  5  of  Vol.  VITL     Strassburg 

1882—81.     {CircuUitiruj.)  From  J.  Parry  Laws,  Esq. 
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II.  By  Purclmse. 

Angeli,  Angela.  TJeber  einige  sauerstoffhaltige  Verbindungen  des 
Stickstoffs.  Uebersetzt  von  Kurt  Arndt.  (Sammlung,  XIII). 
Stuttgart  1908. 

Brand,  Kurt.  Die  elektrochemische  Reduktion  organischer  Nitro- 
kbrper  und  verwandter  Vei'bindungen.  (Sammlung,  XIII).  Stuttgart 
1908. 

Fischer,  A.  Elektroanalytische  Schnellmethoden.  Elektroanalyso 
unter  Bewegen  von  Elektrolyt  oder  Elektrode.  (Die  chemische 
Analyse,  Vols.  4  and  5.)     pp.  304.     (Reed.  20/6/08.) 

[Grasslioflf,  Johann.]  Philosophia  Saloraonis  oder :  Geheimes 
Cabinet  dor  Natur  und  Kunst  des  Weisen  Koniges  Salomons  eroffnet 
durch  den  sogenannten  grossen  und  kleinen  Bauer  wahren  Besitzern 
des  koniglichen  Steins,    pp.  [xvi]  +  207.    Augsburg  1753.    (Reference.) 

Groth,  Paul.  Chemische  Krystallographie.  Teil  II.  Die 
anorganischen  Oxo-  und  Sulfosalze.  pp.  viii  +  914.  ill.  Leipzig 
{Reed.  29/10/08.) 

Handbuch  der  anorganisch  Chemie.  Edited  by  R.  Abegg  and 
Fr.  Auerbach.  Vol.  II.  Part  1.  pp.  xiii  +  867.  Leipzig  1908. 
{Refere7cce.) 

Hollandus,  Isaac.  Curieuse  und  rare  chymische  Operationes, 
worinnen  nicht  allein  einige  bisshero  unbekannte  Geheimnisse  die 
rechte  Universal-Tinctur  zu  erlangen,  angezeigt ;  besondern  das 
Fundament  aller  solcher  Operationen,  so  in  Ausziehung  des  Saltz 
und  Oels  aus  denen  Mineris  bestehet,  auf  eine  gar  deutliche  Weise 
gezeiget  wird  .  .  .  Aus  einem  alten  Autographo  MSCto  des  Autoris 
heraus  gegeben  von  R.  H.  C.     pp.  [xvi] +  400.     Leipzig  1714. 

Mackenzie,  Colin.  One  thousand  experiments  in  chemistry ;  with 
illustrations  of  natural  phenomena ;  and  practical  observations  of  the 
manufacturing  and  chemical  processes  at  present  pursued  in  the 
successful  cultivation  of  the  useful  arts.  A  new  edition, 
pp.  vi  +  30  +  v  to  xxxii  +  646.     ill.     London  1822. 

Schmidt,  Julius.  Die  organischen  Magnesiumverbindungen  und 
ibre  Anwendung  zu  Synthesen.  II.  (Sammlung,  XIII).  Stuttgart 
1908. 

Skrabal,  A.  Die  induzierten  Keaktionen,  ihre  Geschichte  und 
Theorie.  Die  Reaktion  Ferrosalz-Permanganat  in  salzsaurer  Losung. 
(Sammlung,  XIII).     Stuttgart  1908. 

Waite,  Arthur  Edward.  Lives  of  alchemystical  philosophers,  based 
on  materials  collected  in  1815,  and  supplemented  by  recent  researches. 
With  a  philosophical  demonstration  of  the  true  principles  of  the 
magnum  opus,  or  great  work  of  alchemical  re-construction,  and  some 
account  of  the  spiritual  chemistry.     To  which  is  added  a  bibliography 
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of  alchemy  and  hermetic  philosophy.  pp.  315.  London  1888. 
{Reed.  12/11/08.) 

[Walchin,  Boroiliea  Juliana.]  Das  Mineralische  Gluten,  Doppelter 
Schlangen-Stab,  Mercurius  Philosophorum,  langer  und  kurtzer  Weg 
zur  Universal-Tinctur.  Deutlich  und  klarlich  entdecket  und  ange- 
wiesen  durch  D.  I.  W.  von  Weimar  aus  Thiiringen.  pp.  118. 
Leipzig  1705.     (Reference.) 

Der    Philosophische    Perl-Baum,    das    Gewachse     der     drey 

Principien,  zu  deutlicher  Erklarung  des  Steins  der  Weisen,  wie  er 
mit  seinen  Wurtzeln  in  der  ilusern  und  finstern  Welt,  mit  seiner 
Bliithe  aber  in  der  Paradisischen-  und  Licht-Welt,  uud  mit  seiner 
reiffen  Frucht  in  der  Englischen  und  Himmlischen  Welt  stehet  und 
wachset.  Bescrieben  durch  D.  I.  W.  von  Weimar  aus  Thiiringen. 
pp.  189.     Leipzig  1705.     (Reference.) 

Schliissel  zu  dem  Cabinet  der  geheimen  Schatz-Kammer  der 

Natur,  zur  Such-  und  Findung  des  Steins  der  Weisen,  durch  Fragen 
und  Antwort  gestellet.  Verfertiget  und  der  Welt  gezeiget  durch 
D.  I.  W.  von  Weimar  aus  Thiiringen.  pp.  288.  Leipzig  1706. 
(Re/erence.) 


RESEARCH     FUND. 


A  Meeting  of  the  Research  Fund  Committee  will  be  held  in  December 
next.  Applications  for  Grants,  to  be  made  on  forms  which  can  be 
obtained  from  the  Assistant  Secretary,  must  be  received  ou,  or  before, 
Monday,  December  7th,  1908. 

All  persons  who  received  Grants  in  December,  1907,  or  in  December 
of  any  previous  year,  whose  accounts  have  not  been  declared  closed 
by  the  Council,  are  reminded  that  reports  must  be  in  the  hands 
of  the  Hon.  Secretaries  not  later  than  Tuesday,  December  Ist. 

The  Council  wish  to  draw  special  attention  to  tlie  fact  that  the 
income  arising  from  the  donation  of  the  Worshipful  Company  of 
Goldsmiths  is  to  be  more  or  less  especially  devoted  to  the  encourage- 
ment of  re.search  in  Inorganic  and  Metallurgical  Chemistry.  Further- 
more, that  the  income  due  to  the  sum  accruing  from  the  Perkin 
Memorial  Fund  is  to  be  applied  to  investigations  relating  to  probloras 
oonuected  with  the  Coal-tar  and  Allied  Industries. 


245 


At  the  next  Ordinary  Meeting  on  Thursday,  December  3rd,  1908,  at 
8.30  p.m.,  there  will  be  a  ballot  for  the  election  of  Fellows,  and  the 
following  papers  will  be  communicated  : 

"  Double  salts  of  potassium  iodide  with  mercury  iodide  and  camphor 
dimercuriodide  in  organic  solvents."  By  J.  E.  Marsh  and  R.  de  J. 
Fleming-Struthers. 

"  Action  of  mercuric  iodide  on  ketones  in  alkaline  solution."  By 
J.  E.  Marsh  and  R.  de  J.  Fleming-Struthers. 

"Condensation  of  camphor  with  mercuric  iodide."  By  J.  E,  Marsh 
and  R.  de  J.  Fleming-Struthers. 

"  The  relation  between  absorption  spectra  and  chemical  constitution. 
Part  XIII.  Some  Pyrones  and  allied  compounds."  By  E.  C.  C  Baly, 
J.  N.  Collie,  and  H.  E.  Watson. 

'•  Organic  derivatives  of  arsenic.  Part  I.  Dicamphorylarsinic 
acid."     By  G.  T.  Morgan  and  Miss  F.  M.  G.  Micklethwait. 

"Tellurium  dicyanide."     By  H.  E.  Cocksedge. 

"  Boron  thiocyanate."     By  H.  E.  Cocksedge. 
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CERTIFICATES   OF  CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The  names  of  those  whose  sign  from  "  G-eneral  Knowledge  " 
are  printed  in  italics.  " 

The  following  Candidates  have  been  proposed  for  election.     A  ballot 
will  be  held  on  Thursday,  December,  3rd,  1908. 

Akers,  Noel  Charles, 

26,  King's  Avenue,  Muswell  Hill,  London,  N. 
At  present  Senior  Student,  Junior  Demonstrator,  of  Chemistry  at 
City  and  Guilds  Technical  College,  Finsbury.  Trained  at  City  and 
Guilds  Technical  College,  Finsbury.  Obtained  Certificate  of  above. 
Now  Senior  Student,  Junior  Demonstrator  at  above.  Intermediate 
Associate  of  Institute  of  Chemistry  exam. 

R.  Meldola.  Edward  W.  Bealey. 

John  Castell- Evans.  J.  Mello  Wadmore. 

Leslie  H.  Berry.  Chas.  R.  Darling, 

Aubertin,  Thomas, 

George  Anderson  <fe  Co.  (1905),  Ltd.,  Carnoustie,  N.  B. 
Chemist  to  the  above  and  to  Grice's  Gas  Engine  Co.,  Ltd.,  the  two 
firms  working  in  conjunction.     B.A.  Oxford.     Honours  in  Chemistry, 
Final  Examination,  1907,  and  wish  to  keep  in  touch  with  the  progress 
of  chemistry. 

Andrea  Angel.  H.  B.  Baker. 

Allan  F.  Walden.  W.  T.  Grice. 

J.  E.  Marsh.  Douglas  Berridge. 

D.  L.  Ghajvman. 

Baker,  Thomas  James, 

Trebarwith,  Chester  Road,  Erdington,  near  Birmingham. 
Senior  Science  Master  in  King  Edward's  High  School,  Birmingham. 
D.Sc.  (London)  in  Chemistry ;  late  Granville  Scholar  of  London  Uni- 
versity. B.Sc.  (Birmingham)  late  Tangye  Scholar  in  Ohomiatry, 
Mason  Coll.,  Birmingham.  Science  Master  since  1K88  in  King 
Edward'H  School,  liirmingham,  teaoliing  ClumiiHtry  and  Physics. 
Lecturer  on  GhemiMtry  in  the  Biluton  Technical  School  sincu   1897. 


247 

Author  of  "  The  Thermo-chemistry  of  the  Alloys  of  Copper  and  Zinc." 
Philosopical  Transactions  of  the  Eoyal  Society,  1901,  Vol.  196. 
Joint  Author  of  "  Note  on  the  Electro-Deposition  of  Brass,"  Chemical 
News,  July  28,  1899. 

William  A.  Tilden.  T.  Slater  Price. 

Percy  F.  Frankland.  Alex.  Findlay. 

Lionel  M.  Jones. 

Barrett,  Maurice, 

Holly  Bush,  Headingley,  Leeds. 
Technical  Chemist.  Five  years'  research  work  in  ceramics.  Method 
for  determining  the  fusibility  of  glaze  silicates.  Production  of 
opalescent  glazes  at  high  temperatures.  Further  development  of 
avenlinine  glazes.  Development  of  multi-coloured  salt  glazes.  Investi- 
gation on  the  production  of  true  malt  glazes.  Assoc.  American 
Ceramic  Society,  Memb.  English  Ceramic  Society,  Memb.  American 
Chemical  Society,  «fec. 

F.  W.  Branson.  J.  W.  Mellor. 

Thomas  Fairley.  J.  H.  Gough. 

B.  A.  Bui-rell. 

Bickerstaffe,  Robert, 

Chilterns,  Wooburn  Green,  Bucks. 
Works  Chemist  at  Messrs.  Thomas  and  Green,  Ltd.,  Paper  Makers, 
Wooburn  Green,  Bucks.  I  have  had  a  3  years'  course  in  Faculty  of 
Technology,  Victoria  University,  Manchester,  in  Applied  Chemistry. 
I  obtained  the  Certificate  of  the  University  and  the  Diploma  of  School 
of  Technology  and  Associateship.  I  am  now  chemist  in  the  above 
Paper  Works.  The  course  included  Organic  and  Inorganic  Chemistry, 
the  Chemical  Technology  of  Papermaking,  also  Physics  and  German. 

W.  J.  Pope.  L.  G.  Eadcliffe. 

Jul.  Hiibner.  F,  S.  Sinnatt. 

Jas.  Grant.  C.  Stanley  Gibson. 


Birch,  William  Oolet,  B.A.,  A.I.O., 

22,  Glazbury  Road,  West  Kensington,  London. 
Student,   King's  College,  Cambridge.      Scholar  of  King's  College, 
Cambridge.      Assistant    Demonstrator   in  the    University    Chemical 
Laboratory,  Cambridge. 

W.  J.  Sell.  F.  W.  Dootson. 

H.  0.  Jones.  H.  J.  H.  Fenton. 

Charles  T.  Heycock. 
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Brakes,  William  Sudderick, 

137,  Steade  Koad,  Sheffield. 
Schoolmaster.     Educated  at  University  College,  Nottingham.     At 
present,  first  assistant  at  Norton  Lees  Higher   Elementary   School, 
Sheffield.     Am  desirous  of  keeping  in  touch  with  the  latest  Chemical 
Kesearch. 

Herbert  Simpson  Newbould.  A.  H.  Sal  way. 

Harry  J.  Unwin.  E.  R.  Watson. 

F.  W.  Caton. 
Clement,  Leonard, 

Beamsley,  Fairhaven,  nr.  Lytham,  Lanes. 
Analyst  to  the  Nelson  Sewage  "Works.  Exhibitioner  in  Natural 
Science,  Sidney  Sussex  Coll.,  Cambridge,  1903.  Scholar  in  Natural 
Science,  Sidney  Sussex  Coll.,  Cambridge,  1904.  Part  I.  Natural 
Science  Tripos,  Cambridge  (Second  Class),  1905.  Part  II.  Natural 
Science  Tripos,  Cambridge  (Second  Class),  1906.  Associate  of  the 
Institute  of  Chemistry,  1908.  (Final  Examinations  in  Foods,  Drugs 
and  Water.)  For  15  months  Temporary  Assistant  Analyst  at  the 
Custom  House,  London. 

F.  H.  Neville.  H.  0.  Jones. 

H.  J.  H.  Fenton.  Francis  Jones. 

James  Connah. 

Cowley,  Robert  Charles. 

College  of  Pharmacy  and  Chemistry,  Brisbane,  Australia. 
Director  (elect)  of  above.     Formerly  Principal  of  Liverpool  School 
of  Pharmacy.     Author  of   "  Comments  on  Alkaloidal  Estimations  of 
the  British   Pharmacopoeia."     Contributor   and   joint  contributor   of 
numerous  papers   on  general  and    Pharmaceutical  Chemistry. 
J.  W.  Clayton.  J.  Rymer  Young. 

W.  Hall  Jowett.  Peter  Mac E wan. 

Edward  Davies.  Alfred  Smetham. 

William  C.  R.  Kynaaton. 

Duckworth,  Hugh  Cecil, 

66,  Victoria  St.,  Westminster,  S.W. 
With  the  12-Hour8  Stove  Syndicate  Ltd.,  66,  Victoria  St.,  London, 
S.W.  Late  Chemist  to  Messrs.  Loders  and  Nucoline  Ltd.,  Silvertown. 
Late  Student  in  the  Chemical  Section  of  the  Central  Technical 
College,  South  Kensington.  (Am  desirous  of  attending  Lectures  and 
Papers.) 

Henry  K.  Armstrong.  T.  Martin  Lowry. 

Williiim  ItobertBon.  Ronald  Tonkin. 

Edward  Uorton. 
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DunniclifF,  Horace  Barratt, 

39,  Heme  Hill,  London,  S.E. 
B.A.  (Cantab.),  B.Sc.  (London).  Student.  First  Class  Natural 
Sciences  Tripos,  Part  I.,  Cambridge,  1906,  Second  Class  Natural 
Sciences  Tripos,  Part  IL  (Chemistry),  1908.  B.Sc.  (Honours  in 
Chemistry)  London  University,  1907.  Demonstrator  (Assistant)  of 
Chemistry  in  Cambridge  University  Laboratories,  April,  1907,  and 
January,  1908. 

H.  J.  H.  Fenton.  F.  W.  Dootson. 

W.  J.  Sell.  H.  0.  Jones. 

G.  D.  Liveing. 

Easton,  Reginald  Freeman, 

38,  Edith  Road,  W.  Kensington,  W. 
Educated  at  St.  Paul's  School.     Studied  Chemistry  under  Professor 
Meldola,  F.R.S.,  at  the  City  and  Guilds  Technical  College,  Finsbury. 
R.  Meldola.  Arthur  J.  Starey. 

John  Castell-Evans.  B.  S.  Evans. 

F.  Henry  Streatfeild.  Lawrence  Briant. 

Frank  Clowes. 

Bveritt,  Charles, 

67,  Boston  Avenue,  Southend-on-Sea,  Essex. 
Staff  of  the  Encydopoedia  Britannica,  11th  ed.  Studied  chemistry 
at  the  East  London  College  under  Dr.  J.  T.  Hewitt,  M.A.,  D.Sc, 
Ph.D.,  from  1894—1899.  Natural  Science  Demy  of  Magdalen 
College,  Oxford,  1899 — 1903  ;  First  Class  in  Honours  Mathematical 
Moderations,  1901  ;  First  Class  in  the  Honours  Chemistry  Finals, 
1902  ;  Master  of  Arts  of  Oxford. 

W.  W.  Fisher.  A.  F,  Walden. 

John  Watts.  T.  S.  Moore. 

J.  E.  Marsh.  J.  T.  Hewitt. 

Girvan,  Arthur  Frank, 

8,  Chatsworth  Road,  West  Norwood,  S.E. 
Chemist.     B.Sc.   (Lond.)    Hons.     Assistant   Chemist   Royal   Com- 
mission on  Sewage  Disposal  from  Sep.  '05  to  the  present  time. 
George  McGowan.  J.  N.  Collie. 

William  Ramsay.  N.  T.  M.  Wilsmore. 

Samuel  Smiles. 

Green,  Henry  Hamilton, 

36,  Princes  Square,  Regent  Park,  Glasgow. 
Chemistry  Assistant — Lecturing,  £iud  Analytical  Work.     Chemistry 
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Assistant  in  the  West  of  Scotland  Agricultural  College  for  four  years. 
At  present  Assistant  to  Prof.  Berry,  Professor  of  Chemistry. 
Advanced  student  in  the  laboratories  of  Glasgow  University ;  Final 
B.Sc.  in  process  of  completion. 

R.  A.  Berry.  Charles  E.  Fawsitt. 

T.  S.  Patterson.  Frederick  Soddy. 

John  Ferguson. 

Griffin,  John, 

7,  Carlton  Terrace,  Batley,  Yorkshire. 
Chemistry  Master.     Part  I  and  Part  II  (Chemistry)  Science  Tripos, 
Cambridge.     Wish  to  keep   up  knowledge   of    Chemistry  by  means 
of  the  publications  of  the  Chemical  Society. 

F.  W.  Dootson.  H.  O.  Jones. 

W.  J.  Sell.  E.  H.  Adie. 

H.  J.  H.  Fenton.  J.  Parkin. 

Fairburn,  Henry, 

Northallerton. 
Chemist.  Analysis  of  water,  milk,  &c.,  forms  a  branch  of  my  calling. 
Member  of  the  Pharmaceutical  Society.  Student  at  the  Pharmaceutical 
Society's  School;  attended  110  lectures  on  Chemistry  under  Professor 
Wyndham  R.  Dunstan,  F.R.S.,  and  3  hours  daily  from  Octr.  to  July 
for  Practical  Chemistry  under  Professor  Attfield,  F.R.S. 

John  Attfield.  Wyndham  R,  Dunstan. 

John  C.  Umney.  Thomas  Tyrer. 

Chas.  Umney.  G.  T.  Bennett. 

Hebron,  John  Henry  Albert, 
9,  Bui  lor  Street,  Derby. 
Chemistry  Master,  Municipal  Secondary  School,  Derby.  B.Sc. 
(Honours  in  Chemistry,  London),  1906  ;  Diploma  in  Chemistry  of 
Derby  Technical  College;  7  years  Chemistry  Master,  School  of 
Science,  Jarrow-ou-Tyne  (1895-1902) ;  6  years  Chemistry  Master, 
Municipal  Secondary  School,  Derby  (1902-1908). 

A.  Jamieson  Walker.  J.  A.  Smythe. 

P.  Phillips  Bedson.  J.  W.  Patterson. 

F.  C  (Jarrett.  J,  Archyll  Jones. 

Hinks,  Bdward, 

23,  Tavistock  Road,  Croydon. 
Aualyticul  ChomiHt.     B.Sc.  Lond.,  F.1.0.     Author  of  contributions 
to  The  ATudi/$i,  1907,  on  the  detection  of  oocoanut  oil  in  butter.  Public 
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Analyst  (Temporary)  for  the   County  of  Surrey  and  the  Borough  of 
Reigate. 

R.  Bodraer.  W.  C.  Ball. 

John  Wade.  Horace  Finnemore. 

J.  H.  Ryffel. 

Hughes,  Joseph  Albert, 

School  of  Mines,  Charter  Towers,  Queensland. 
Demonstrator  in  Chemistry  and  Assaying  School  of  Mines, 
Charter  Towers,  Queensland.  Student  Charter  Towers  School  of 
Mines,  1901 — 1905.  Senior  Demonstrater  Chemistry  and  Assaying 
at  same  school  from  1 906  and  still  occupy  same  position.  Practical 
mining  and  milling  experience  fifteen  years.  Hold  diploma  of  Chemist 
and  Assayer  of  same  school. 

George  J.  Saunders.  Basil  Turner. 

J.  A.  Schofield.  C.  Walker. 

F.  B.  Guthrie. 
Hull,  Thomas  Ernest, 

6,  Selborne  Terrace,  Greenbank,  Darlington. 
Analytical  Chemist.  Assistant  analytical  and  metallurgical  chemist 
to  the  Darlington  Forge  Co.,  Ltd.  Engaged  in  microscopical  exami- 
nation of  iron  and  steel.  Student  at  the  Darlington  Technical 
College  from  1899 — 1907,  having  gained  a  "  King's  Prize  "and  success 
in  the  Honours  Stage,  Practical  Inorganic  Chemistry  ;  also  successes 
in  Theoretical  Organic  and  Inorganic  Chemistry,  Alkali  Manufacture, 
Physiography,  Practical  Mathematics,  Magnetism  and  Electricity,  «fec. 
Obtained  Central  Evening  Scholarship  for  further  study  of  Organic 
and  Inorganic  Chemistry  at  Armstrong  College,  Newcastle-on-Tyne 
(Session  1906 — 1907).  Appointed  Teacher  in  Metallurgy  at  the 
Darlington  Technical  College,  Sept.,  1907. 

P.  Phillips  Bedson.  G.  P.  Dodds. 

F.  C.  Garrett.  George  Dean. 

J.  A.  Smythe.  F.  Henry  Streatfeild. 

S.  Hoare  Collins. 

Irvine,  James  Colquhoun, 

Dunmurry  Rathelpie  St.  Andrews. 
Lecturer  in  Organic  Chemistry  in  the  United  College,  University 
of  St.  Andrews,   Ph.D.   (Leipzig),    D.Sc.   (St,   Andrews).     Author  of 
twenty-four  papers  in  organic  chemistry  and  biological  chemistry.     In 
charge  of  the  Chemical  Research  Laboratory,  St.  Andrews. 

Thomas  Purdie.  Alex.  Mackenzie. 

James  Walker.  H.  A'.  LeSueur. 

G.  Druce  Lander.  M.  0.  Forater. 
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Johnson,  Grove, 

124,  Savoy  Court,  Strand,  W.C.. 
Brewers'  analyst  and  bacteriologist.  "  Honours  "  City  and  Guilds  of 
London  Institute.  Discoverer  of  Saccharomyces  Thermantitonum. 
Author  of  Paper  on  above  Subject  delivered  before  the  "  Institute  of 
Brewing,"  July,  1905.  At  present  writing  a  work  on  "  Practical 
Yeast  Culture  for  the  use  of  Students." 

Arthur  C.  Claudet.  George  T.  Holloway. 

Harold  W.  Harman.  Alfred  Gordon  Salamon. 

Arthur  R.  Ling. 

Keiller,  Patrick  Anderson, 

Hawkhill  House,  Dundee. 
Analytical  Chemi&t.  Chemistry  (Higher  Standard)  B.Sc,  St. 
Andrews  University.  Three  years  chief  assistant  to  Mr.  Jas.  Hendrick, 
County  Analyst,  Aberdeen.  Twenty  months  Head  Chemist  to 
Messrs.  J.  &  J.  Cunningham  Ltd.,  Manin-e  and  Cake  Manufacturers, 
Leith.  Appointed  Agricultural  Analyst  to  Colombo  Commercial 
Co.,  Ltd.,  Ceylon. 

James  Walker.  John  Foggie. 

John  S.  Lumsden.  James  Hendrick. 

F.  R.  Japp. 

Kenyon,  Joseph, 

6,  Cheltenham  Street,  Blackburn. 
Demonstrator  in  the  Chemical  Department  of  the  Blackburn 
Technical  School.  B.Sc.  (Lond.)  2nd  class  honours  in  chemistry. 
Associate  of  the  Institute  of  Chemistry.  Joint  Author  of  the 
following  papers  which  have  appeared  in  the  Journal  of  the  Society. 
'  Contributions  to  the  Chemistry  of  Oxygen  Compounds."  Part  I. 
I'rana.,  1906,  262.  Part  II.  Jrans.,  1907,  896.  "The  Resolution 
of  Sec.  Octyl  Alcohol,"  Trans.,  1907,  2058. 

Robert  H.  Pickard.  W.  H.  Duckworth. 

Joseph  Yates.  W.  E.  Bickerdike. 

T.  Martin  Lowry. 

Linch,  Frank  William, 

9,  Gladstone  Avenue,  Manor  Park,  London,  E. 
Ix'cturcr  and  Demonstrator  on  Chemistry.     Three  years  Student  at 
City  and  Guilds  Tech.  Coll.,  Finsbury.     Last  three  years  Lecturer 
and   Demonstrator   at  Northern  Polytechnic   Institute,  London,  N, 
Asflociate  of  the  InHtitute  of  Chemistry.     Int.  B.Sc. 

R.  Meldola.  W.  H.  Mills. 

John  Castell-Evans.  John  Spillor. 

W.  H.  Glover. 
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Lindley,  Arthur  Stanley, 

Prince  Building',  Medows  Street,  Bombay. 
Analytical  Chemist.  Five  years  Assistant  Analyst  to  Mr.  Edward 
Riley,  F.I.C.,  F.C.S.,  &c.  Twenty-one  months  Chemist  at  Lord 
St.  Oswald's  Ironstone  Mines,  Frodingham,  Lincolnshire,  Fifteen 
months  Chemist  to  The  Goa  Mining  Co.,  Portuguese  India.  At 
present  in  charge  of  Messrs.  Edward  Riley  &  Co.'s  Laboratory  and 
Assay  Offices,  Bombay,  India. 

Edward  Riley.  A.  W.  Comber. 

Herbert  H.  Dains.  Claude  S.  Fawcitt. 

C.  -O.  Moretoood. 

MacGregor,  Gregor, 

Giffen  Park,  Dysart,  Fife. 
Headmaster,  Viewforth  Higher  Gr.ide  School,  Dysart.  Teacher  of 
Chemistry  in  same,  also  Headmaster  Science  and  Art  School,  View- 
forth,  Dysart.  M.A.  (Glasgow).  Chemistry,  with  Chemistry  Labor- 
atory experience.  B.Sc.  (Glasgow).  Applied  Science  (Agricultural 
Chemistry,  ikc).  Six  months  Chem.  Laboratory,  West  of  Scotland. 
Agricultural  College,  First  Prizeman  (Chemical  Analyses  of  Manures, 
Foods,  &c.).  Two  yeais  under  A.  Wilson,  F.I.C.,  Stirling.  Science 
Master  and  Analytical  Chemist.  Senior  Chemistry  Master,  Wigan 
Grammar  School,  January,  1904,  to  July,  1908.  Taught  Chemistry, 
with  Quantitative  Chemical  Analysis. 

Ernest  Brooks  Naylor.  G.  Crewe  Chambres. 

Thomas  Henry  Byrom.  Alfred  H.  Scholefield. 

W.  H.  Leek. 


Menzies,  Frederick  Martin  Kay, 

79,  Davies  Street,  Berkeley  Square,  W. 
Assistant  Medical  Officer  of  Health,  and  Demonstrator  Public  Health 
Laboratory,    University    College,   London.     M.D.,    F.R.C.P.  (Edin.), 
D.P.H.  (conjoint  London). 

H.  R.  Kenwood.  N.  T.  M.  Wilsmore. 

Edward  C.  Cyril  Baly.  William  Ramsay. 

J.  N.  Collie. 

Miles,  William  Herbert, 

3,  Liversidge  Road,  Higher  Tranmere,  Birkenhead. 
Analytical  Chemist.     Student  for  three   years  under  Dr.  George 
Tate,  F.  I.e.     Analytical  Chemist,  Liverpool.     Assistant  in  the  employ 
of  Messrs.  Evans  Sons,  Lescher  and  Webb,  Limited,  Liverpool,  three 
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and  a  half  years.     Analyst  to  the   Mersey  Oil  and  Cake  Mills  Co., 
Limited,  Liverpool,  two  years  (present  occupation). 

George  Tate.  F.  Robertson  Dodd. 

Alfred  Smetham.  John  Hanley. 

Thomas  J,  Roberts. 

Millar,  Charles  James, 

c/o  Messrs.  Turner,  Morrison,  and  Co.,  Calcutta,  and  23,  James 
Street,  Greenhead,  Glasgow. 
Analytical  Chemist.  Attended  classes  and  have  certs,  for  full 
course  of  study  in  Glasgow  and  West  of  Scotland  Technical  College ; 
certs.,  including  1st  prize  (1st  class).  Organic  Chemistry.  Also  certs, 
in  Technical  Chemistry,  including  oils  and  fats,  coal  analysis,  and 
dyeing  and  bleaching.  Personal  recommendation  from  Prof.  Henderson 
of  above  College.  Five  years  with  Messrs.  T.  Henshelwood  and  Co., 
Glasgow  Oil,  Paint,  and  Colour  Works.  Two  years  with  Messrs. 
British  Dyewood  and  Chemical  Co.  as  Chemist,  and  at  present  chemist 
in  Calcutta  with  Messrs.  Turner,  Morrison  and  Co. 

Wm.  B.  Jackson.  G.  G.  Henderson. 

Thomas  Gray.  William  S.  Denham. 

A.  B.  Steven. 

Minett,  Edward  Pigott, 
Guy's  Hospital,  S.E. 
Doctor  of  .Medicine,  and  Member  Royal  College  of  Surgeons, 
Licentiate  Royal  College  of  Physicians.  Pharmaceutical  Chemist 
(highest  record  marks).  Student  and  Assistant  Chemical  Laboratory 
of  Dr.  Muter.  Assistant  Messrs.  John  Bell  and  Co.,  Oxford  Street, 
W.  Assistant  Bacteriological  and  Public  Health  Laboratory,  Guy's 
Hospital,  S.E. 

Thos.  Stevenson.  J.  H.  RyfEel. 

John  Wade.  Walter  C.  Ball. 

H.  Finnemore. 

Morgan,  Howard  Houlston,  B.Sc,  A.R.C.S., 
Technical  College,  Auckland,  Now  Zealand. 
Science  and   Mathematical   Master.     Experience   of   Chemistry  as 
Student   and   Teacher.      Bachelor   of    Science    (Lond.),    Honours    in 
ChomJHtry,     AhKOciate  of  the  Royal  College  of  Science  (Three    Years 
Internal  Student  National  Scholar  in  Chemistry). 

H.  E.  Hadley.  (3.  T.  Morgan. 

William  A.  Tilden.  G.  S.  Newth. 

M.  0.  FofHter.  James  C.  Philip. 
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Norman,  Cyril  Lawrence, 

36,  Halesworth  Road,  Lewisham,  S.E. 
Student  of  Chemistry.     Certificated  Student  of   City  and  Guilds 
Technical    College,    Finsbury.       Matriculated    Student    of    London 
University. 

R.  Meldola.  F.  Stanley  Benton, 

John  Castell-Evans.  Chas.  R.  Darling. 

Edward  W,  Bealey.  Leslie  H.  Berry. 


Normand,  Alexander  Robert, 

8,  Hillside  Street,  Edinburgh. 
Lecturer   on   Chemistry,    Wilson    College,    Bombay.     M.A.,    B.Sc. 
(Edinburgh).     Lecturer  on  Chemistry,  Wilson  College,  from  1 902. 
Alex.  Crum  Brown.  J.  P.  Longstaff. 

Leonard  Dobbin.  John  E.  Mackenzie. 

Hugh  Marshall. 


Pearson,  George  Edward, 

Snow  Hill  Buildings,  London,  E.C. 
General   Manager,    Burroughs    Wellcome    &    Co.,    Manufacturing 
Chemists,  London,  E.C. 

Henry  E.  Armstrong.  Frederick  B.  Power. 

Edward  C.  Cyril  Baly.  H.  A.  D.  Jowett. 

W.  B.  Tuck.  /.  iV.  Collie. 


Pearson,  John  William, 

Buxton  College,  Derbyshire. 
Science    Master.       Second    Class    Honours,    Cambridge    Natural 
Science  Tripos,  1904.     Six   months'  work  in   a   London   Analytical 
Laboratory.      Four   years    Chemistry   teacning.      A   desire   to   keep 
abreast  of  the  times  in  Chemical  Science. 

Edward  D.  Walrond.  Charles  T.  Heycock. 

F.  H.  Neville.  Robert  Wright. 

U.  //.  Farr. 

Perry,  Frank, 

63,  Tunnel  Street,  Coseley,  near  Bilston,  Staffs. 
Analytical  and  Research  Chemist.  Four  (4)  years  at  Finsbury 
Technical  College.  General  Commercial  Analysis  one  year. 
Assistant  Chemist  to  Messrs.  Howards  &  Sons,  Ltd.,  of  Stratford, 
for  two  years.  Research  Chemist  to  Sherard,  Cowper-Coles  &,  Co., 
and   **  Metalloids,"    Ltd.,   Tipton,    for   two  years.      Published   joint 
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paper  with  Bernard  Howard,   Esq.,  before  the  Society  of  Chemical 
Industry,  5th  December,  1905. 

R.  Meldola.  Edward  W.  Bealey. 

John  Castell- Evans.  W.  Hansen  Rawles. 

Leslie  H.  Berry.  F.  Henry  Streatfeild. 

Power,  George  O'Brien, 

Fatehpur,  U.  P.  of  Agra  and  Oudh,  India. 
Assistant  Opium  Agent.     I    have   studied  chemistry  at   the  Civil 
Engineering  College,  Sibpur  (Calcutta),  and  wish  to  keep  myself  in 
touch  with  current  literature,  and,   more  particularly,  with   modern 
developments  of  the  chemistry  of  alkaloids. 

Paul  BriLhl.  William  Tate. 

E.  R.  Watson.  P.  C.  Ray. 

David  Hooper. 

Rennie,  Alexander, 

Johannesburg,  Transvaal. 
Chemist,  Druggist,  and  Pharmacist  (Transvaal).  Ex-President  of 
the  Pharmaceutical  Society  of  the  Transvaal,  Member  of  the 
Pharmaceutical  Society  of  Great  Britain,  Queen's  Prizeman  and 
Holder  of  three  First-Class  Certificates  in  Chemistry,  Science,  and  Art 
Department,  London,  &c. 

Walter  C.  C.  Pakes.  Thos.  William  Dukes. 

B.  Owen  Jones.  J.  A.  Wilkinson. 

Peter  MacEvoan. 

Rhead,  Ezra  Lobb, 

Stonycroft,  Polygon  Avenue,  Levenshulme. 
Lecturer  on  Metallurgy,  Municipal  School  of  Technology, 
Manchester,  and  author  of  (I)  "  Metallurgy,  an  Elementary  Text- 
book " ;  (II)  Assaying  and  Metallurgical  Analysis "  (Rliead  and 
Seaton) ;  (III)  "The  Art  and  Practice  of  Ironfounding "  [In  the 
Press]  ;  (IV)  "  Papers  Dealing  with  the  Introduction  and  Removal 
of  Sulphur  from  Iron  ;  Loss  in  Estimation  ;  and  on  other  Metallurgical 
Subjects";  (V)  "The  Estimation  of  Copper  by  Titauous  Chloride." 
William  J.  Pope.  Jas.  Grant. 

W.  U.  Perkin,  jun.  R.  L.  Taylor. 

S.  J.  Peachey. 

Roach,  William  Frothingham, 

Royal  Mersey  Yacht  Club,  Rock  Ferry,  Cheshire. 
Medical  Officer,  Colonial  W.  African   Service.     Doctor  of   Medicine, 
And    Blaster    of    Surgery,     University     Bishop's  College,     Montreal  ; 
LiceDlittte    Apothecaries'    Uall,    Dublin ;    Phanu.   Chemist   Montreal 
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College  of  Pharmacy ;  Member  Ph.   Assn.   Prov.   of  Quebec;  3  years 
student  under  Dr.  Harrington  McGill  doing  analysis. 

David  Sommerville.  Rhys  P.  Charles. 

T.  H.  Byrom.  J.  T.  Ainslie  Walker. 

Samuel  Eideal. 


Salamon,  Maurice  Salamon, 

64,  Oxford  Gardens,  N.  Kensington. 
Student.       Intermediate    Science,     London,     1906.       Student    at 
University  College  for  4  years. 

J.  Norman  Collie.  N.  T.  M.  Wilsmore. 

William  Ramsay.  Edward  C.  Cyril  Baly. 

R.  H.  Aders  Plimmer. 

Saunderson,  William, 

The  Armidale  School,  Armidale,  New  South  Wales. 
Science  Master  at  the  above  school.     Bachelor  of  Science  of  Durham 
University  ;  Science  Master  at  Langport  Grammar  School,  Somerset, 
Leathersellers'   Company   Colfe  Grammar   School,   extending  over  a 
period  of  seven  years. 

P.  Phillips  Bedson.  F.  C.  Garrett. 

J.  A.  Smythe.  S.  Hoare  Collins. 

C.  Harold  Oxland. 

Sommerfeldt,  Dr.  Ernst, 

4,  Pollock  Street,  Calcutta. 
Universitats-Professor.     Dr.  Ph.   in  Chemistry,  Phys.,   and  Miner, 
at  Gottingen,    Germany).     Co-editor   of  the    periodical  Zeitschrift  f. 
wissenscha/tl.  Mikroscopie,  Leipzig. 

Edward  C.  Cyril  Baly.  N.  T.  M.  Wilsmore. 

W.  H.  Pearson.  J.  W.  Swan. 

J.  E.  Stead. 

Tate,  Francis  George  Henry, 

Kilmersdon,  Homecroft  Road,  Sydenham,  S.E. 
Assistant   Analyst    in   the    Customs  Branch    of    the    Government 
Laboratory,     Two  years'  training  in  Chemistiy  at  the  Royal  College 
of   Science,    1900-1902.     Worked  as   an   Assistant  Analyst  in    the 
Customs  Branch  of  the  Government  Laboratory  since  1902. 

T.  E.  Thorpe.  William  A.  Tilden. 

J.  Connah.  G.  T.  Morgan. 

Thos.  J.  Cheater.  M.  0.  Forster. 
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Thomas,  Prank  Moreton, 

290  Rotton  Park  Road,  Edgbaston,  Birmingham, 
Stores  Superintendent,  c/o  Messrs.  Belliss  and  Morcom,  Ltd. 
Mechanical  and  Electrical  Engineers,  Birmingham.  Author  of  the 
following  papers,  read  before  the  Metallurgical  Society  and  the  British 
Foundrymen's  Association  at  Birmingham,  and  printed  in  the  journals 
named  :  "  Pig-iron  in  its  Commercial  Aspects  "  {Iron  and  Coal  Trades 
Review)  ;  "  Properties  of  Steel  "  {Mechanical  Engineer)  ;  *'  Selection  and 
Testing  of  Foundry  irons "  {Castings,  and  Mechanical  Engineer). 
Contributor  of  a  series  of  technical  articles  to  Birmingham  Technical 
School  Magazine.  Member  of  Iron  and  Steel  Institute.  Member  of 
Council,  Metallurgical  Society,  Birmingham.  Honours  Certificate  City 
and  Guilds  of  London  Institute,  "  Iron  and  Steel  Manufacture,"  etc. 

Thomas  Turner.  Douglas  Twiss. 

Henry  Silvester.  A.  E.  Bond. 

Lionel  M.  Jones. 


Walton,  Sidney  Gilbert, 

"  Kensington,"  Northwood  Road,  Northwood,  Lane  Cove  River, 

N.S.W. 
Assistant  Analyst,  Government  Laboratory,  Department  of  Public 
Health,  Sydney.  For  five  years  I  was  Junior  Assistant  to  the  late 
Dr.  Helms,  Analyst  of  Sydney,  after  which  I  studied  Chemistry  for 
three  years  at  the  University  of  Sydney,  taking  a  special  course  in 
Food  and  Drug  Analysis,  and  was  later  appointed  Junior  Demonstrator 
in  Chemistry,  which  position  I  resigned  for  the  purpose  of  taking  up 
my  present  duties.  During  the  last  two  years  I  have  been  Assistant 
Examiner  at  the  Annual  Examinations  in  Chemistry  at  the  University 
of  Sydney.  A  paper  on  the  Composition  of  Chocolate  Shale  and  of 
Tufaceous  Sandstone  from  the  Narraboen  Series  was  contributed  by 
me,  and  read  by  Prof.  Liversidge,  M.A.,  F.R.S.,  «fc;c.,  before  the  Royal 
Society,  on  December  5th,  1906. 

William  M.  Hamlet.  Henry  G.  Smith. 

W.  M.  Doherty.  F.  B.  Guthrie. 

J.  A.  Schofield. 

Watt,  Robert  Dickie, 

Pretoria,  TranHvaal  (P.  0.  Box  434). 

Acting  Chief  Chemist  to  the  Transvaal  Department  of  Agriculture. 

M.A.   degree   (Glasgow)    1903.     B.Sc.  (in  Agric.)   degree   (Glasgow) 

1906.     1906 — 07,  Carnegie  Rosoarch  Scholar.  Worked  at  Rothamsted, 

Herts.     Publication,  "  Ou  the  Gas  Evolved  on  Churning,"  in  Journal 
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Agric.  Science,  Vol.  II.  No.  I.   1907.     Assistant  Chemist,  Transvaal 
Department  of  Agriculture,  1908.     Acting  Chief,  ditto. 

A.  D.  Hall.  E.  J.  Russell. 

N.  H,  J.  Miller.  J.  Augmtus  Voelcker. 

Bernard  Dyer. 

Weighell,  Arthur, 

Top  Floor,  Prince  Building,  Medows  Street,  Fort,  Bombay. 
Analytical  Chemist.  Four  years  Student  at  Rutherford  College, 
Newcastle-on-Tyne.  Five  years  with  Messrs.  J.  &  H.  S.  Pattinson, 
Newcastle-on-Tyne,  as  Assistant.  Eight  months  with  Messrs.  Edwd. 
Riley  &  Co.,  Bombay,  as  Assistant.  At  present  in  partnership  with 
Mr.  A.  S.  Lindley,  Bombay,  as  Analyst. 

Claude  S.  Fawcitt.  J.  T.  Dunn. 

John  Pattinson.  A.  W.  Comber. 

Edwd.  Riley. 

Williams,  Frederick, 

Bute  Villa,  Aberdare,  S.  Wales. 
Chemistry   Master  at  the  Secondary  School,   Ferndale,  S.   Wales. 
B.A.  (Oxon.).      Honours  in  Chemistry,  Final  Honour  School,  1907. 
Andrea  Angel.  J.  E.  Marsh. 

H.  B.  Baker.  W.  W.  Fisher. 

John  Watts. 


Wintereon,  William  George, 
89,  Salisbury  Road,  Barnet. 
Chemical  Assistant,  under  Dr.  McGowan,  to  the  Royal  Commission 
on  Sewage  Disposal.  B.Sc.  (Lond.)  Chem.  Hons.,  1905.  Joint  author 
with  Mr.  E.  S.  Kitchen,  of  paper,  "  Malacone,  a  Silicate  of  Zirconium 
conlaining  Argon  and  Helium,"  Trans.,  Chem.  Soc,  1906,  vol.  89. 
Engaged,  since  June,  1906,  under  Dr.  McGowan,  in  the  Chemical 
work  of  the  Royal  Commission  on  Sewage  Disposal,  and  in  other 
analytical  work. 

George  McGowan.  N.  T.  M.  Wilsmore. 

William  Ramsay.  J.  Norman  Collie. 

R.  W.  Gray. 

Wootton,  William  Ord, 

159  Maidstone  Rd.,  Rochester. 

Assistant    Demonstrator  in  Chemistry  Royal   College    of   Science, 

London.      B.Sc,  (liOnd.).     Honours  in  Chemistry.     A.R.C.Sc.   (First 

Class).     Part  author  with  Dr.  G.  T.  Morgan,  F.I.C.,  of  papers  published 

in  the  Journal  of  the  Society  1905 — 1907.     Author  of  a   paper  on 
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"Aromatic   Amides  and  Imides  of  Camphoric  Acid"(7Va«s.    Chem. 
Soc.,  1907,  vol.  92). 

William  A.  Tilden.  G.  T.  Morgan. 

M.  0.  Forster.  James  C.  Philip. 

Chapman  Jones. 


Worley,  Frederick  Palliser, 

MansJSeld  House,  Clifton  Gardens,  Maida  Hill,  London,  W. 
Research  Student  of  Chemistry  (City  and  Guilds  of  London  Institute, 
Central  Technical  College).  Graduate  of  New  Zealand  University, 
M.A.,  M.Sc.  First  Class  Honours  in  Chemistry.  Paper  on  "  Bromide 
in  Solutions  of  KBr-Ag,"  published  in  the  Journal  of  the  Chemical 
Society,  1905  (pp.  1107—1123). 

Henry  E.  Armstrong.  Walter  H.  Glover. 

William  Robertson.  John  Vargas  Eyre. 

Edward  Wheeler. 


Wright,  AUister  MacLean, 

Christchurch,  New  Zealand  (P.O.  Box  617). 
Analytical  Chemist  (The  Christchurch  Meat  Co.,  Limited).  Five 
years  Analytical  Chemist  to  the  Christchurch  Meat  Co.  Author  of 
•'  The  Meat  Extracts  of  New  Zealand  "  ;  "  Spontanous  Combustion  in 
Wool  "  ;  "  Analysis  of  some  New  Zealand  Coals  "  (Journal  Soc.  Chem. 
Ind.)-y  "New  Zealand  Boned  Beef"  {Chem.  News);  two  papers  on 
"  Nitrogen-Fixing  Bacteria  "  ;  "  New  Zealand  Coals  "  ;  "  New  Zealand 
Meat  Products"  {Trans.  N.Z.  Inst.). 

George  Gray.  Geo.  M.  Thomson. 

Robert  English.  1>.  C.  Aston. 

Geo.  Bayley. 


The   following    ("ortificatos   liave  been    authorised  by  the    Council 
under  Bye-law  I  (3) : 

Allen,  Thomas  Boles, 

Medical  Faculty,  McGill  University,  Montreal. 

Demonstrator  of  Chemistry.     B.A.  in  Chemistry  and  Mineralogy, 

Univ.  of  Toronto,  1901.     M.A.,  1907.     Assistant  in  Chemistry  Dept. 

of  Chom.  Univ.  of  Toronto,  1906 — 1907.      Demonstrator  in  Cliomistry 

and  PhyficB,  Dept.   of   Chemistry,    Medical    Faculty,  McGill    Univ., 
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Montreal,  1907.  Joint  author  with  Prof.  \V.  K.  Lang  of  Paper  on 
"  An  Improved  Form  of  Apparatus  for  Estimation  of  Sulphates  and 
Salts  of  Barium,"  Trans.,  Chem.  Soc,  1907.     Vol.  91. 

W.  R.  Lang.  J.  Wallace  Walker. 

W.  Lash  Miller.  Nevil  Norton  Evans. 


Ba,  Maung, 

Rangoon  College,  Rangoon. 
Assistant  to  Science  Lecturer,  Rangoon  College.      B.A.,  Calcutta, 
1899,     Assistant  to  Science  Lecturer,  Rangoon  College,  since  January, 
1901.    Acts  as  Assistant  Lecturer  and  Demonstrator  in  the  Laboratory. 
M.  Hunter.  T/iein  Kin. 


Bhunsri,  Prince  Mom  Chow, 

23,  Ashburn  Place,  London,  S.W.,  or  Saranrome  Palace,  Bangkok, 
Siam. 
Future  estate  agent  to  His  Royal  Highness  the  Crown  Prince  of 
Siam.     Associate  of  the  Royal  Agricultural  College  (by  examination). 
Being  interested  in  Agricultural  Chemistry. 

Edward  Kinch.  J.  Augristus  Voelcker. 

VV.  W.  Cobb. 


Krishnayya,  H.  V., 

Mallesvaram,  Bangalore,  Mysore,  India. 
Assistant  Chemist,  Government  Chemical  Laboratory.  B.A.  (Madras). 
Engaged  for  the  last  twelve  years  in  the  analysis  of  rocks  and  minerals 
in  the  Chemical  Laboratory  at  Bangalore. 

A.  L.  F.  Lehmann.  Morris  W.  Travers. 

Claude  S.  Fawcitt. 

San,  Maung  U., 
Rangoon. 
Assistant  to  the  Chemical  Examiner  and  Bacteriologist  to  the 
Government  of  Burma.  Assistant  in  the  Laboratory  of  the  Chemical 
Examiner,  Burma,  since  June,  1904.  At  first  in  charge  of  the 
examination  of  oils,  and  more  recently  Chief  Assistant  on  the  Medico- 
legal side  of  the  Laboratory. 

M.  Hunter.  Thein  Kin. 

Shilstone,  Herbert  M., 

No  410,  South  Front  Street,  New  Orleans,  La. 
Analytical  Chemist.       Bachelor  of   Science   degree.      Nine   years' 
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practical  experience  as  Analytical  Chemist.     Recent  Assistant  Prof. 
Chemistry  at  N.O.  College  of  Pharmacy. 

John  R.  Bovell. 
Watt,  The  Rev.  John, 

Scottish  Churches  College,  Calcutta. 
Professor  of  Chemistry.     M.A.,  Aberdeen,    1884,     A   Teacher   of 
Science  of  several  years'  standing. 

P.  C.  Ray.  J.  A.  Cunningham. 


M     I'l-AV   ANti  MOMM,    I  Til.,    iiiiUAii  HT.   Illl.l.,   K.t!.,   AND   lll'NOAV,   dtirKOI.K. 


hmed  11/12/08 


PROCEEDINGS 


CHEMICAL    SOCIETY. 


Vol.24 


No.  34B. 


Thursday,  December  3rd,  1908,  at  8.30  p.m.,  Sir  William  Ramsay 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 


Certificates  were  raid  for  the  first  time  in  favour  of  Messrs. : 

Herbert  Edwin  Cocksedge,  B.A.,  5,  Romola  Road,  Heme  Hill,  S.E. 

Frederick  Percy  Dunn,  B.Sc,  Haresfield,  Chorley  Wood. 

Frederic  Ferraboschi,  B.A.,  Clare  College,  Cambridge. 

Walter  Norman  Haworth,  M.Sc.,  Daccti  House,  Chorley. 

Eric  Hayward,  c/o  W.  R.  Criper,  Esq.,  Konnagar  House,  Konnagar, 

Nr.  Calcutta. 
Robert  Ernest  Jackson,  York  Villa,  Shepherd's  Lane,  Dartford. 
John  Hugh  Jeffery,  10,  Daysbrook  Road,  Streatham  Hill,  S.W. 
Joseph  Allen  Pickard,  B.Sc,  3,  West  Kensington  Terrace,  W. 
David  Segaller,  69,  Dover  Road,  Wanstead  Park,  E. 
Reginald  Wells  Varley,  12,  Mill  Hill  Road,  Derby. 

A  ballot  for  the  election  of  Fellows  was  held,  and  the  following  were 
declared  duly  elected  : 


Koel  Charles  Akers. 
Thomas  Boles  Allen,  M.A. 
Thomas  Aubertin,  B.A. 
Maung  Ba,  B.A. 
Thomas  James  Baker,  D.Sc. 
Maurice  Barrett. 
Prince  Mom  Chow  Bhunsri. 
Robert  Bickerstatte. 


William  Colet  Birch,  B.A. 
William  Sudderick  Brakes. 
Leonard  Clement,  B.A. 
Kobert  Charles  Cowley. 
Hugh  Cecil  Duckworth. 
Horace    Barratt   Dunnicliff, 

B.Sc. 
Reginald  Freeman  Easton. 


B.A. 
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Charles  Everitt,  M.A. 

Henry  Fairburn. 

Arthur  Frank  Girvan,  B.Sc. 

Henry  Hamilton  Green. 

John  Griffin,  B.A. 

John  Henry  Albert  Hebron,  B.Sc. 

Edward  Hinks,  B.Sc. 

Joseph  Albert  Hughes. 

Thomas  Ernest  Hull. 

James    Colquhoun    Irvine,    D.Sc, 

Ph.D. 
Grove  Johnson. 

Patrick  Anderson  Keiller,  B.Sc. 
Joseph  Kenyon,  B.Sc. 
H.  V.  Krishnayya,  B.A. 
Frank  William  Linch. 
Arthur  Stanley  Lindley. 
Gregor  MacGregor,  M.  A 
Frederick    Martin     Kay 

M.D.,  F.R.C.P. 
"William  Herbert  Miles. 
Charles  James  Millar. 
Edward      Pigott     Minett, 

M.R.C.S.,  L.R.C.P. 
Howard  Houlston  Morgan,  B.Sc. 
Cyril  Lawrence  Norman. 


B.Sc. 
Menzies, 


M.D., 


Alexander  Robert  Normand,  M.A., 

B.Sc. 
George  Edward  Pearson. 
John  William  Pearson,  B.A. 
Frank  Perry. 
George  O'Brien  Power. 
Alexander  Rennie. 
Ezra  Lobb  Rhead. 

William  Frothingham  Roach,  M.D. 
Maurice  Salomon  Salomon. 
Maung  U.  San. 
William  Saunderson,  B.Sc. 
Herbert  M.  Shilstone,  B.Sc. 
Ernst  Sommerfeldt,  Ph.D. 
Francis  George  Henry  Tate. 
Frank  Moreton  Thomas. 
Sidney  Gilbert  Walton. 
John  Watt,  M.A. 
Robert  Dickie  Watt,  M.A.,  B.Sc. 
Arthur  Weighell. 
Frederick  Williams,  B.A. 
William  George  Winterson,  B.  Sc. 
William  Ord  Wootton,  B.Sc. 
Frederick   Palliser  Worley,    M.A. , 

M.Sc. 
Allister  McLean  Wright. 


Of  the  following  papers,  those  marked  *  were  read  : 

*251.  "  Double  salts  of  potassium  iodide  with  mercuric  iodide  and 
dimercuriodocamphor  in  organic  solvents."  By  James  Ernest 
Marsh  and  Robert  de  Jersey  Fleming  Struthers. 

When  an  aqueous  solution  of  the  compound  K^Hgl^  is  shaken  with 
ether,  ethyl  formate,  or  some  other  organic  solvents,  the  salt,  KHgIg, 
is  extracted ;  it  separates  from  its  solution  in  ethyl  formate  as  a  heavy 
oil.  In  no  case  was  the  original  salt,  K.^Hgl^,  dissolved.  With 
camphor,  the  double  salt,  KHgIg,4C,QHj^0,  was  obtained  from  dilute 
alcohol  in  light  yellow,  gritty  crystals  melting  at  65°. 

Potassium  iodide  and  dimercuriodocamphor,  CjoHi^OHg2l2,  also 
form  a  double  salt  readily  soluble  in  acetone  or  alcohol,  although  the 
two  constituents  are  separately  very  sparingly  soluble. 


iodide   on    ketones    in    alkaline 
Marsh    and    Robert    de    Jersey 


*262.  "  The  action  of  mercuric 
ftolation."  By  James  Ernest 
Fleming  Struthers. 

Acetone   reacts    with   men-uric  iodide  in  culd 
hydroxide  according  to  the  equation  : 

C.HjO  +  SHgl,  +  6KH0  -  C,OHgJ,  +  SKj^Hgl,  +  6HjO. 


aqueous    potassium 
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Diethyl  ketone  reacts  mainly  according  to  the  following  equation  : 

(C2H5)2CO  +  GHgl^  +  4KB0  =  (CHg-CHgJaK^CO  +  2K2Hgl4  +  4H.3O. 

Acetophenone  reacts  as  follows  : 

CeHs-CO-CHg  +  GHgIg  +  4KH0  = 

HgI,C,H5-CO-CHg3l3  +  2K2HgI,  +  4H,0. 

The  ketone  mercury  compounds  form  yellow  precipitates.  Both 
the  yield  and  the  composition  of  the  precipitates  agree  with  the 
equations  given.  In  the  case  of  acetone  and  diethyl  ketone,  standard 
alkali  was  used,  and  the  amount  converted  into  potassium  iodide  was 
determined.  This  amount  also  agrees  with  the  above  equations.  The 
reaction  thus  affords  a  quantitative  method  for  estimating  the 
amount  of  ketones,  either  by  weighing  the  precipitate  formed,  or  by 
determining  volumetrically  the  amount  of  alkali  neutralised  in  the 
reaction. 


*253.  *'  The    condensation    of    camphor    with    mercuric   iodide." 
By  James  Ernest  Marsh  and  Robert  de  Jersey  Fleming  Struthers. 

The  following  series  of  mercury  camphor  derivatives  has  been 
obtained  : 

(A)  (CioHj50Hg)20,  and  its  salts;  (B)  C.^U.^OUgJ,; 
(C)  (CVH,,0),Hg30  ;  {D)  (C,oH,,0)3Hg,I,  ;  (^)  (C,oH,,0),Hg,[,  ; 
(F)  (C,oH,,0),Hg,l2. 

Of  these  compounds,  B,  D,  E,  and  F  are  formed  directly  by  the 
action  of  mercuric  iodide  on  camphor  in  the  presence  of  alkali. 
B  is  formed  by  the  action  of  potassium  ethoxide  in  alcohol  c  solution 
on  camphor  and  mercuric  iodide  in  the  cold. 

D  is  formed  in  a  hot  aqueous  solution  of  potassium  hydroxide 
containing  excess  of  potassium  iodide. 

E  is  formed  in  a  similar  way  with  just  sufficient  potassium  iodide 
to  retain  the  mercux'ic  iodide  in  solution. 

F  is  formed  when  there  is  a  defect  of  potassium  iodide. 

B  is  formed  from  D  or  E  by  the  prolonged  action  of  hot  potassium 
hydroxide  until  all  the  iodine  is  removed. 

Glacial  acetic  acid  converts  D  into  the  compound,  CiQHj^OHgjIj. 
which  is  insoluble,  and  the  acetate  of  mercury  camphor,  which 
dissolves.  From  the  latter,  the  base  A  is  separated  by  the  action  of 
sodium  hydroxide.  The  base  forms  salts,  of  which  the  benzoate, 
sulphate,  chloride,  bromide,  and  iodide  have  been  prepared. 
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Discussion. 

Dr.  M.  O.  FoRSTER  inquired  whether  definite  products  had  been 
obtained  by  the  dry  distillation  of  these  derivatives  of  camphor, 
some  of  which  might  be  expected  to  yield  dehydrocamphor  ;  also 
whether  any  therapeutic  value  had  been  observed  in  connexion  with 
them. 

Mr.  Marsh  replied  that  the  compound  CjoH^^OHg2l2  could  be 
sublimed  without  decomposition,  and  that  the  other  compounds 
decomposed,  but  the  products  formed  had  not  been  examined. 

The  material  used  in  the  experiments  was  the  ordinary  dextro- 
rotatory camphor ;  the  therapeutic  and  physiological  action  of  the 
compounds  had  not  yet  been  investigated. 


*254.  "The  relation  between  absorption  spectra  and  chemical 
constitution.  Part  XIII.  Some  pyrones  and  allied  compounds." 
By  Edward  Charles  Cyril  Baly,  John  Norman  Collie,  and 
Herbert  Edmeston  Watson. 

The  absorption  spectra  of  dimethylpyrone,  chelidonic  acid,  xantho- 
chelidonate,  ethyl  diacetylacetone,  and  several  other  substances  have 
been  examined  in  considerable  detail.  In  many  cases  the  spectra 
vary  with  the  solvent  used,  and  consequently  it  seems  probable  that 
these  compounds  can  exist  in  more  than  one  form.  Diacetylacetone  in 
particular  may  be  either  an  open-chain  compound  or  one  with  a  ring 
formation. 

The  pyrones  and  their  simpler  derivatives  appear  to  contain  an 
oxygen  bridge,  the  atom  of  oxygen  in  the  ring  being  quadrivalent. 
This  bridge  is  broken  by  the  addition  of  a  sufficient  quantity  of  alkali, 
intermediate  compounds  being  sometimes  formed. 


*255.  "Organic  derivatives  of  arsenic.  Part  I.  Dicamphoryl- 
arsinic  acid."  By  Gilbert  T.  Morgan  and  Frances  M.  G. 
Micklethwait. 

JJicaviphori/larainic  acid,  HO'OA8(CiqHjjO)2,  colourless,  prismatic 
crystals,  m.  p.  266°,  [ajo  186'6°,  is  precipitated  by  acids  from  an 
alkaline  extract  of  the  product  of  the  interaction  of  arsenious  chloride 
and  aodium  camphor  in  toluene.  Its  ailvtr  salt,  AgO'OAs(Cj„lIjjO).2> 
is  a  white,  sparingly  soluble  substance,  whereas  its  alkali  salts  dissolve 
readily  either  iu  water  or  alcohol.  The  acid  is  hydrolysod  into 
camphor  (2  molf.)  and  alkali  arsenate  (1  mol.),  but  only  when  its 
solution  in  aqueous  caustic  alkalis  is  evaporated  almost  to  dryness. 
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When  treated  with  phosphorus  pentachloride,  the  acid  gives  rise  to 
a  chloride,  from  which  the  anilide  may  be  obtained. 

The  authors  are  engaged  in  a  study  of  the  reactions  occurring 
between  the  chlorides  of  the  non-metals  and  organic  compounds  con- 
taining the  characteristic  group  CHg'CO. 

Discussion. 

Dr.  LowRY  said  he  had  gathered  from  the  title  that  the  compounds 
to  be  described  were  derivatives  of  camphoric  acid.  The  use  of  the 
term  '*  camphoryl "  in  this  sense  had  been  rendered  inevitable 
by  the  analogy  of  "  acetyl,"  "  benBoyl,"  "  carbonyl,"  etc.,  and 
had  been  so  generally  recognised  that  no  alternative  name  had 
hitherto  been  suggested.  The  use  of  the  same  term  for  the  camphor 
radicle  Cj^H^^O  was  bound  to  lead  to  confusion,  and  it  was  very 
desirable  that  some  distinguishing  name  should  be  adopted  for  this 
group.  Camphor  derivatives  had  usually  been  named  by  means  of 
prefixes,  but  the  case  of  "  camphocarboxylic  acid "  suggested  an 
alternative  usage :  could  not  the  arsenic  compound  be  described  by 
an  analogous  name  as  "  dicamphoarsenic  acid  "  ? 

Dr.  M.-O.  FoRSTEK  defended  the  use  of  the  expression  "camphoryl  " 
for  the  complex  Ck^Hj^O,  and  invited  Dr.  Lowry  to  formulate 
"  dicamphorylarsinic  acid  "  on  his  assumption  that  camphoryl  should 
stand  for  the  radicle  of  camphoric  acid. 

In  reply  to  Dr.  Pyman,  Dr.  Morgan  said  that  they  had  not 
hitherto  obtained  the  corresponding  arsonic  acid  from  the  products 
of  this  condensation.  With  reference  to  the  question  of  nomenclature 
raised  by  Dr.  Lowry,  it  seemed  to  the  authors  that  the  prefix 
"■  camphoryl "  was  a  suitable  one  to  use  for  this  acid,  in  which 
opinion  they  had  the  support  of  other  investigators  of  camphor 
derivatives. 


*256.  "Tellurium  dicyanide."     By  Herbert  Edwin  Cocksedge. 

When  tellurium  tetrabromide  and  silver  cyanide  are  heated  together 
for  some  days  in  boiling  benzene,  tellurium  dicyanidejis  formed. 

On  extracting  the  residual  silver  salts  with  ether,  and  evaporating 
the  ether  at  the  ordinary  temperature,  white  crystals  of  the  com- 
position 2Te(CN)2,(C2H5)oO  are  obtained.  By  heating  these  and  sub- 
liming the  product  in  a  vacuum,  the  pure  dicyanide,  Te(CN).„  results 
in  the  form  of  white  crystals. 

The  compound  is  partly  decomposed  by  heat,  giving  cyanogen  and 
tellurium.  It  is  at  once  hydrolysei  by  water,  with  precipitation  of 
black  flocks  of  tellurium. 
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*257.  "  Boron  thiocyanate."     Herbert  Edwin  Cocksedge. 

Boron  thiocyanate,  B(SCN)3,  is  prepared  by  the  action  of  boron 
bromide  on  silver  thiocyanate  in  cold  benzene  solution.  On 
evaporation  of  the  solvent  at  the  ordinary  temperature,  colourless 
crystals  remain. 

The  compound  resembles  the  corresponding  thiocyanates  of 
phosphorus  and  silicon  in  general  reactions,  but  decomposes  readily  on 
heating.  The  action  of  aniline  on  the  compound  in  benzene  solution 
points  to  the  thiocyanate  constitution. 


*258.  "The  viscosity  of  fuming  sulphuric  acid." 
By  Albert  Ernest  Dunstan  and  Robert  William  Wilson. 

The  authors  have  investigated  the  viscosity-concentration  curve 
afforded  by  various  mixtures  of  sulphuric  acid  and  sulphur  trioxide. 
They  find  a  maximum  point  at  the  concentration  corresponding  with 
H2S04,S03. 

Discussion. 

Dr.  Senter  said  that  the  maxima  in  the  curves  for  binary  mixtures 
obtained  by  plotting  viscosity  against  composition  were  usually  some- 
what difficult  to  interpret.  Both  sulphuric  acid  and  water  appeared 
to  exist  as  very  complex  molecules  in  the  pure  state,  and  it  was 
probable  that  both  of  them  were  in  a  simpler  molecular  condition 
when  mixed.  He  wished  to  ask  Mr.  Dunstan  how,  in  his  opinion, 
the  viscosity  curve  would  be  affected  by  a  progressive  sin\plification 
of  the  molecules  of  the  components  on  dilution.  If  it  was  assumed 
that,  owing  to  the  increased  surface  of  the  particles,  the  effect  of  this 
simplification  was  to  increase  the  viscosity,  the  maximum  iu  certain 
biuary  mixtures  of  associated  liquids  (for  example,  alcohol  and  water) 
could  be  accounted  for  without  assuming  that  the  components  enter  into 
chemical  combination.  On  the  other  hand,  independent  evidence  pointed 
to  the  existence  of  chemical  comi)Ound8  iu  mixtures  of  sulphuric  acid 
and  water,  and  the  latter  system  was  therefore  very  complicated. 

Mr.  Dunstan,  in  reply  to  the  ProHident,  agreed  as  to  the  advisability 
of  determining  the  molecMilar  surface  energy  of  the  mixture,  the  com- 
{KXiition  of  which  approximated  to  HjSO^.SOa  ;  in  answer  to  Dr.  Senter, 
he  f>ai<l  that  there  were  two  explanations  to  the  maximum  points  iu 
viscosity-concentration  curves;  Jones  and  Veazey  {Anier.  Chein.  /., 
1907,  37,  406)  have  asserted  that  such  maxima  are  due  to  dissociation, 
that  is,  by  the  proportionally  larger  frictional  surfaces  of  smaller  mole- 
cular masses,  but  he  himself  contended  that  in  the  first  place  the  uiaxima 
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correspond  with  aggregates  of  simpler  molecular  composition,  that  such 
aggregates  have  actually  been  isolated,  and  that  heat  effects  and  many 
other  physical  properties  attain  their  maxima  at  the  same  points. 
The  argument  as  to  larger  frictional  surfaces  only  held  good  if  it  were 
definitely  known  that  the  aggregates  are  regular  in  shape  and  smooth 
in  surface. 

Moreover,  since  associated  substances  were  proportionately  more 
viscous  than  non-associated  compounds,  he  considered  that  the  action 
of  the  sulphuric  acid  on  the  water  (and  vice  versa)  was  ( 1 )  simplification 
of  the  homogeneous  aggregates,  and  then  (2)  association  of  these 
products. 


259.  "The  decomposition  of  carboa  dioxide  by  the  silent  electric 
discharge."     By  Alfred  Holt,  jun. 

Carbon  dioxide,  which  had  been  carefully  dried  by  phosphoric  oxide, 
was  found  to  be  decomposed  to  an  amouot  which  increased  as  the 
pressure  of  the  gas  diminished.  About  48  per  cent,  decomposition 
was  obtained  under  30  mm.  pressure,  and  about  3  per  cent,  decom- 
position under  700  mm.  pressure. 

The  amount  of  decomposition  was  found  to  vary  with  the  degree  of 
dryness  of  the  gas,  the  intensity  of  the  discharge,  and  the  form  of 
ozoniser  employed,  but  in  all  cases  diminished  pressure  gave  greater 
decomposition. 

Moist  carbon  dioxide  was  found  to  decompose  to  a  larger  extent 
as  the  pressure  of  the  gas  increased,  ranging  from  3  per  cent, 
decomposition  under  50  mm.  pressure  to  about  14  per  cent,  under 
700  mm.  pressure.  The  weaker  the  discharge  the  less  gas  was 
decomposed  at  all  pressures. 

Comparison  of  these  results  with  those  obtained  when  moist  and 
dry  carbon  dioxide  is  decomposed  by  ultra-violet  light,  or  induction 
sparks,  leads  to  the  conclusion  that  the  silent  discharge  at  low 
pressures  acts  chemically,  mainly  like  ultra-violet  light,  whilst  as  the 
pressure  of  the  gas  increases,  it  behaves  more  and  more  as  though  it 
consisted  of  actual  sparks. 


260.  "Note  on  oxalyl  chloride." 
By  Humphrey  Owen  Jones  and  Hubert  Sanderson  Tasker. 

The  authors'  investigations  on  the  properties  and  reactions  of  oxal\  1 
chloride  had  been  in  progress  some  months  when  a  paper  on  the  same 
subject  was  published  by  Staudinger  {Ber.,  1908,  41,  3558).  It  was 
found,  in  agreement  with  Staudinger,  that  the  yield  of  oxalyl  chloride 
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obtained  by  Pauconnier's  method,  namely,  by  the  action  of  phosphorus 
pentachloride  on  ethyl  oxalate,  is  very  poor,  but  the  yield  can  be 
enormously  increased  by  carrying  out  the  reaction  at  160°  under 
pressure. 

It  was  found  impossible  to  free  the  oxalyl  chloride  entirely  from 
phosphorus  compounds  by  distillation,  as  the  process  is  rendered  more 
difficult  by  the  presence  of  as-dichloroethane  among  the  products. 
The  amount  of  phosphorus  trichloride  formed  is  small,  and  the 
chief  product  is  phosphoryl  chloride  ;  ethyl  chloro-oxalate  and  ethyl 
trichloroacetate  are  formed  in  large  quantities. 

The  major  portion  of  the  oxalyl  chloride  distils  at  about  70°,  and 
then  contains  about  3  per  cent,  of  phosphoryl  chloride.  Oxalyl 
chloride  reacts  vigorously  with  water,  and  yields  some  oxalic  acid, 
together  with  carbon  monoxide  and  carbon  dioxide,  whereas  Staudinger 
states  that  oxalic  acid  is  only  obtained  when  the  vapours  react. 

Oxalyl  chloride  reacts  vigorously  with  primary  and  secondary 
amines  to  produce  substituted  oxamides,  whereas  with  tertiary  amines 
it  forms  additive  products.  The  additive  compound  with  pyridine, 
C202Cl2,2C5H5N,  is  a  white  solid,  which  reacts  with  water  to  give 
pyridine  hydrochloride  with  carbon  monoxide  and  dioxide,  and  no 
oxalic  acid ;  it  reacts  with  primary  or  secondary  bases  to  give 
pyridine  hydrochloride  and  substituted  oxanilides.  This  is  a  better 
method  of  preparing  these  substances  than  by  using  the  chloride  direct. 
The  compounds  formed  with  tertiary  amines  resemble  closely  the 
corresponding  compounds  obtained  from  carbonyl  chloride. 

The  authors  are  at  present  engaged  in  examining  the  I'eactions 
of  oxalyl  chloride  on  a  number  of  substances,  chiefly  derivatives  of 
organic  metallic  compounds. 


261.  "The  densities  of  krypton  and  xenon."     By  Richard  B.  Moore. 

The  author  has  prepared  pure  xenon  and  krypton  from  the  residues 
from  120  tons  of  liquid  air.  The  density  of  xenon  was  found  to  be 
65-35,  and  that  of  krypton  41-506,  the  atomic  weights  being,  on 
the  assumption  that  the  gases  are  monatomic,  83*012  and  130-70 
respectively  (0=  16). 

262.  "The  action  of  reducing  agents  on  tannic  and  gallic  acids." 
By  Walter  Myers  Gardner  and  Herbert  Henry  Hodgson. 

The  object  of  the  work  was  to  devise  a  rapid  and  accurate  method 
for  the  efitimation  of  tannic  and  gallic  acids,  and  it  was  thought  that 
a  quantitative  yield  of  benzoic  acid  might   be  obtained  on  reduction. 
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Previous  work  on  the  action  of  reducing  agents  on  these  acids  had 
been  published  by  Bottinger  (Annalen,  1890,  258,  252)  and  Guignet 
{Compt.  rend.,  1891,  113,  200).  The  former  obtained  no  reduction 
products,  but  using  different  conditions  Guignet  found  that  both 
tannic  and  gallic  acids  were   converted  into  benzoic  acids. 

The  authors  have  repeated  Guignet' s  work,  but  obtained  a  very  poor 
yield  of  benzoic  acid.  In  the  further  work,  the  following  were  tried  as  re- 
ducing agents  :  zinc,  sodium,  magnesium,  aluminium,  sodium  hyposul- 
phite, and  hydriodic  acid  ;  experiments  being  made  in  most  cases  under 
acid,  alkaline,  and  neutral  conditions.  The  general  results  were  that 
tannic  and  gallic  acids  are  little  affected  by  neutral  or  acid  reducing 
agents,  but  that  they  react  readily  in  alkaline  solution.  In  no  case, 
however,  was  a  quantitative  yield  of  benzoic  acid  obtained,  and  this 
was  shown  to  be  due  to  the  slow  destruction  of  benzoic  acid  by 
alkaline  reducing  agents. 

The  original  object  of  the  investigation  was  therefore  not  attained, 
but  several  interesting  observations  were  made. 


263.  "  The  action  of  iodine  on  phenols  and  a  modified  process  for  the 
estimation  of  tannic  acid."  By  "Walter  Myers  Gardner  and 
Herbert  Henry  Hodgson. 

lu  the  preceding  paper,  the  authors  have  shown  that  tannic  acid  in 
alkaline  solution  rapidly  reacts  with  reducing  agents,  and,  based  on 
this  observation,  a  quick  and  accurate  method  for  the  estimation  of 
tannic  acid  has  been  developed.  The  process  is  carried  out  as  follows  : 
To  an  aqueous  solution  of  tannic  acid,  standard  iodine  solution  is  added 
in  excess.  Aqueous  sodium  hydroxide  is  then  added  drop  by  drop 
until  the  colour  due  to  the  iodine  disappears,  after  which  concentrated 
hydrochloric  acid  is  added  in  sufficient  excess  to  precipitate  the  un- 
absorbed  iodine,  the  amount  of  which  is  estimated  by  standard  sodium 
thiosulphate.  Two  estimations  are  necessary  in  the  case  of  commercial 
tannins.  Firstly,  that  of  the  total  iodine  absorbed,  and  secondly,  that  of 
the  iodine  absorbed  after  removing  the  tannic  acid  from  the  solution 
by  precipitation  with  gelatin  ;  the  difference  giving  the  iodine  absorbed 
by  the  tannic  acid.  Previous  work  by  Messenger  and  Nortmann 
{Ber.,  1890,  23,  2753),  F.  Musset  {Cliem.  News,  1885,  51,  42),  and 
A.  MouUade  {J.  Fhat'm.  Chim.,  1905,  22,  153)  on  somewhat  similar 
lines  has  been  repeated,  and  it  has  been  further  shown  that  the  process 
is  available  for  the  estimation  of  many  phenols,  for  example,  phenol, 
catechol,  quinol,  salicylic  acid,  pyrogallic  acid,  and  gallic  acid,  in  addition 
to  tannic  acid.  With  these  substances,  the  amount  of  iodine  absorbed  is 
in  direct  ratio  to  the  number  of  hydroxyl  groups  present,  one  hydroxyl 
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group  requiring  one  molecule  of  iodine ;  but  with  other  phenols  the 
reaction,  although  quantitative,  is  empirical.  The  presence  of  other 
groups,  such  as  NOg,  NHo,  OMe,  as  well  as  the  position  of  the  hydroxyl 
groups  in  the  benzene  nucleus,  was  found  to  have  a  determining 
influence  on  the  course  of  the  reaction.  Following  Wijs's  investigations 
on  the  action  of  Hiibl's  solution,  the  authors  think  that  the  active 
substance  is  the  hypoiodate  formed,  but  they  are  further  investigating 
this  assumption. 

264.  "Ester  catalysis  and  a  modification  of  the  theory  of  acids." 
By  Edward  Fitzgerald  and  Arthur  Lapworth. 

The  previous  observations  on  esterification  and  ester  hydrolysis  in 
acetone  already  referred  to  {Proc,  1908,  24,  152,  153)  have  been 
confirmed  and  extended. 

If  it  be  assumed  that  hydrogen  ions  are  responsible  for  acid 
catalysis  in  esterification  and  ester  hydrolysis,  the  authors  find  it 
possible  to  explain  the  facts  on  one  proposition  only,  namely,  that 
the  addition  of  water  to  a  solution  of  an  acid  in  acetone  or  alcohol 
greatly  diminishes  the  number  of  hydrogen  ions,  the  alternative 
theories — that  the  intermediate  products  are  shared  between  the 
alcohol  and  water,  or  the  view  applied  by  Arrhenius  to  the  hydrolysis 
of  salts  of  weak  bases — having  proved  inadequate. 

It  would  then  appear  that  the  proportion  of  hydrogen  ions  in  an 
aqueous  solution  of  hydrogen  chloride  must  be  extremely  small,  and 
this  makes  it  seem  probable  that  they  are  not  altogether  indispensable 
to  a  satisfactory  theory  of  acids. 

The  hydrated  hydrogen  ion  or  hydroxonium  ion,  H3O,  often  assumed 
to  be  the  conducting  positive  ion  in  aqueous  solution  of  acids,  is,  in 
this  conception,  inert  as  a  catalyst,  so  that  these  suggestions  are  not 
only  at  variance  with  the  Arrhenius-Ostwald  view  of  connexion 
between  conductivity  and  reactivity,  but  are  essentially  opposed 
to  theories  of  hydrion  catalysis  in  which  the  hydroxonium  ion  is 
regarded  as  catalytically  active  (compare  Goldschmidt  and  XJdby, 
Zeitsch.  physikal.  Chevi.,  1907,  60,   731). 

In  most  physical  measurements  the  hydrogen  ions  proper  may  be 
neglected,  and  the  above  theory  virtually  takes  the  form  that  the 
anticatalytic  effect  of  water  on  catalysis  by  acids  is  due  to  the  fact 
that  water  in  the  same  sense  as  ammonia  is  a  more  powerful  base 
than  the  holvent  and,  usually,  the  substance  catalysed,  and 
diminishes  the  availn^Oo  fnH>  (ici<1  by  converting  it  into  hydroxonium 
salt. 
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265.  "  An  examination  of  the  conception  of  hydrogen  ions  in  catalysis, 
salt  formation,  and  electrolytic  conduction."  By  Arthur 
Lapworth. 

Small  quantities  of  water  depress  the  catalytic  effect  of  acids  on  the 
bromination  of  acetone  and  on  the  hydrazobenzene  conversion  in  alcohol 
and  other  solvents  in  just  the  same  way  as  in  the  case  of  esterification 
(Goldschmidt)  and  the  decomposition  of  ethyl  diazoacetate  (Bredig). 
Water,  to  the  extent  of  0*5  per  cent,  in  acetone  itself,  depresses  the 
velocity  with  which  it  absorbs  bromine  under  the  influence  of  acids  to 
considerably  less  than  one-half  of  its  original  value. 

Proceeding  from  the  most  generally  accepted  view  that  free  hydrogen 
ions  are  responsible  for  catalysis  by  acids,  a  strict  mathematical  expres- 
sion applying  to  the  state  of  an  acid  in  a  medium  is  easily  developed. 
By  means  of  this  it  is  not  difficult  to  show  that  all  the  generalisation 
of  Ostwald  and  Arrhenius  applying  to  the  variations  of  conductivity 
and  catalytic  activity  with  volume  and  the  measured  degree  of  dis- 
sociation will  be  as  true  when  the  medium  consists  of,  or  contains,  a 
mixture  of  bases  as  when  it  is  neutral ;  further,  that  all  acids  at 
infinite  dilution  in  a  given  medium  will  exhibit  the  same  equivalent 
catalytic  activity.  But  this  is  mathematically  true  when  the  hydrogen 
ions  in  all  cases  are  then  made  =  0. 

In  order  to  connect  these  conclusions  with  the  basic  properties  of 
common  oxygenated  solvents,  a  simple  indicator  method  has  been 
devised.  The  phenomena  observed  with  water  on  the  indicator  salt  in 
alcohol,  simulate  closely  the  effects  of  water  on  acid  catalysis.  Using 
this  process  in  several  media,  Mr.  R.  "W.  L.  Clarke  reports,  as  a  first 
approximation  to  the  real  relative  affinities  of  some  weak  bases : 
carbamide,  17  ;  water,  1 ;  ether,  0'12  ;  ethyl  alcohol,  0"06.  The  values 
are  fairly  concordant  amongst  themselves,  and  are  of  the  expected 
order. 
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At  the  next  Ordinary  Meeting  on  Thursday,  December  17th,  1908, 
at  8.30  p.m.,  the  following  papers  will  be  communicated  : 

"Silicon   researches.      Part   XI.      Silicotetrapyrrole."      By  J.  E. 
Reynolds. 

"Silicon    researches.     Part    XII.     Action    of  silicochloroform    on 
potassium  pyrrole."     By  J.  E.  Reynolds. 

"Silicon    researches.     Part   XIII.     Silicon    halides    and    pyridine, 
acetonitrile,  etc."     By  J.  E.  Reynolds. 

"The  afl&nity  values  of  tropine  and   its  derivatives."     By  V.  H, 
Veley. 
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Thursday,  December  17th,  1908,  at  8.30  p.m.,  SiE  William  Ramsay, 
K.C.B.,  F.R.S.,  President,  in  the  Chair. 

On  the  question  of  admitting  women  to  the  Fellowship  of  the 
Chemical  Society,  the  Presidknt  was  desired  by  the  Council  to  make 
the  following  statement  : 

As  already  announced,  the  recent  ballot  on  this  question  showed 
that  of  those  among  the  2900  Fellows  of  the  Society  who  voted,  1094 
were  in  favour  of,  642  opposed  to,  the  admission  of  women  to  the  full 
rights  and  privileges  of  Fellowship.  Consequent  on  this  difference  of 
opinion  three  considerations  presented  themselves. 

(1)  In  1904  the  opinion  of  Counsel  was  taken  as  to  the  eligibility 
of  women  for  Fellowship  under  the  existing  Charter,  and  your 
Council  was  advised  that  married  women  are  certainly  excluded,, 
whilst  the  position  of  unmarried  women  is  extremely  doubtful,  and 
that  it  would  not  be  wise  to  admit  women  to  Fellowship  without  first 
applying  for  a  Supplemental  Charter.  Such  a  course  would  involve 
the  Society  in  considerable  expense  unless,  as  has  been  suggested, 
the  cost  were  met  in  part  by  the  petitioners ;  moreover,  your 
Council  was  advised  on  a  previous  occasion  when  application  for  a 
Supplemental  Charter  with  another  object  in  view  was  under  dis- 
cussion, that  in  the  opinion  of  Counsel  it  was  "  highly  improbable  that 
the  Government  department  before  whom  the  application  must  come 
would  be  disposed  to  listen  to  the  application  unless  it  represented 
the  practically  unanimous  vote  of  the  Fellows,  and  that  any  active 
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opposition   by   even    a    small    minority   would    probably    be   fatal " 
{Proceedings,  1898,  p.  38). 

(2)  Assuming,  however,  that  a  successful  application  for  a  Supple- 
mental Charter  were  made,  and  a  certificate  of  candidature  on  behalf 
of  a  woman  were  presented,  the  ballot,  if  reflecting  the  above- 
mentioned  figures,  would  result  in  the  rejection  of  the  candidate, 
because  at  least  three-fourths  of  those  voting  must  be  in  favour. 

(3)  Your  Council  might  accord  to  women  the  privilege  of  using  the 
Library  and  attending  the  meetings,  and  allow  them  to  purchase  the 
publications  of  the  Society  at  approximately  cost  price. 

After  mature  deliberation  your  Council  has  decided  by  a  con- 
siderable majority  that  it  would  remove  some  of  the  disabilities 
experienced  by  women  chemists  if  the  following  resolution  were 
adopted. 

"That  in  the  opinion  of  this  Council  it  is  desirable  that,  at  any 
time,  on  recommendation  by  three  Fellows  of  the  Society,  women  be 
accepted  as  Subscribers  to  the  Society.  Such  women  Subscribers 
shall  pay  an  annual  fee  of  thirty  shillings  ;  they  shall  be  admitted  to 
all  ordinary  meetings  of  the  Society ;  they  shall  have  the  same  use  of 
the  Library  as  the  Fellows,  and  they  shall  be  supplied  with  the 
Proceedings,  Transactions,  and  Annual  Reports  of  the  Society  as 
•these  are  issued." 

This  resolution  has  now  been  adopted. 

It  was  further  announced  by  the  President  that  the  Society  was 
once  more  indebted  to  Sir  Henry  Roscoe  for  a  valuable  gift  of  books, 
comprising  636  volumes.  The  meeting  endorsed  with  acclamation  the 
vote  of  thanks  already  accorded  Sir  Henry  by  the  Council. 

The  seventieth  birthday  of  Professor  Dr.  G.  Lunge  will  be  celebrated 
on  September  15th,  1909,  and  a  local  committee  has  undertaken 
to  arrange  a  suitable  commemoration  of  the  occasion ;  the  President 
stated  that  those  Fellows  who  desire  to  show  their  sympathy  with 
the  festival  are  requested  to  communicate  with  Herrn  Dr.  E.  Berl, 
Zurich  IV,  Souneggstrasse  84. 

Mr.  M.  Barrett  was  formally  admitted  a  Fellow  of  the  Society. 

Oertificates  were  read  for  the  first  time  in  favour  of  Messrs. : 

George  Henry  Joseph  Adlam,  B.A.,  86,  Southmoor  Road,  Oxford. 
Hul^ert  Brunskill,  7,  Friarage  (Sardenp,  Hartlepool, 
.iolui  Wilberforce  Groon,  22,  Alwyne  Road,  Wimbledon, 
•iolin  £«8on  McGillvray,  M.A.,  15,  Regent  Street,  Hartlepool. 
William  Norton  Morley,  B.Sc,  325,  Brownhill  Road,  Catford,  S.E. 
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Frederick  Hubert  Painter,  B.Sc.,  Heathevbank,  Alum  Chine  Road, 

Bournemouth. 
<Jolston  James  Kegan,  14,  Penerley  Road,  Catford,  S.E. 
James  Thomas  Stevenson,  67,  Surrey  Street,  Sheffield. 

Of  the  following  papers,  those  marked  *  were  read  : 


*266.  "  Silicon  researches.     Part  XI.     Silicotetrapyrrole." 
By  James  Emerson  Beynolds. 

Much  of  the  work  recorded  in  former  papers  of  this  series  related  to 
the  action  of  silicon  halides  on  aromatic  compounds,  including  the 
jimino-group,  or  its  equivalent,  as  a  side-chain.  It  was  shown  that  well- 
defined,  crystallised  substances  could  be  formed,  such  as  Si(NH*C(.H5)^, 
in  which  silicon  was  obtained  for  the  first  time  wholly  combined 
with  nitrogen.  In  the  course  of  the  study  of  these  substances,  it 
became  evident  that  the  inquiry  should  be  carried  a  stage  or  two 
farther,  so  as  to  include  compounds  in  which  nitrogen  forms  part  of  a 
ring,  iis  in  pyrrole  and  pyridine. 

Silicon  tetrachloride  can  be  added  to  pure  pyrrole  with  little  effect, 
but  when  some  light  petroleum  is  poured  in,  complete  mixture  is  effected 
and  a  brown  condensation  product,  containing  a  small  and  variable 
proportion  of  silicon,  separates  out.  This  feeble  action  of  the  free  base 
is  in  strong  contra.st  with  the  violent  interaction  of  aniline  and  the 
silicon  compound. 

It  was  found,  however,  that  when  potassium  pyrrole,  C^H^NK, 
was  treated  with  silicon  chloride  at  a  low  temperature,  energetic  action 
ensued,  potassium  chloride  and  a  crystalline  substance,  in  fine  needles, 
which  proved  to  have  the  composition  Si(NC^H^)^,  being  formed. 
This  compound  melts  at  173"  (corr.),  but  decomposes  if  hestted  to  a 
materially  higher  temperature.  Its  molecular  weight,  as  determined 
by  the  boiling-point  method,  agrees  with  the  above  formula.  The 
substance  differs  materially  from  silicophe nylamide  more  especially 
in  the  action  of  heat  on  it. 


*267.  "  Silicon  researches.    Part  XII.  The  action  of  silicochloroform 
on  potassium  pyrrole."     By  James  Emerson  Reynolds. 

As  a  synthesis  of  pyridine  from  pyrrole  has  been  effected  by  the 
action  of  ordinary  chloroform  on  potassium  pyrrole,  it  seemed  possible 
that  silicochloroform  might  yield  a  silicopyridine,  that  is,  a  pyridine 
ring  including  SiH  instead  of  one  CH  group. 

Violent  action  occurs  when  silicochloroform  is  added  to  potassium 
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pyrrole,  and  the  mass  becomes  dark  brown  or  black,  owing  to  the 
decomposition  of  a  large  proportion  of  the  pyrrole,  but  nothing 
definite  could  be  extracted  from  the  residues  of  several  such  experi- 
ments save  some  of  the  tetrapyrrole  compound  described  in  Part  XI. 
However,  when  the  materials  used  were  cooled  to  a  very  low  tempera- 
ture, tho  interaction  was  not  so  violent,  and  a  small  quantity  of  a  dark 
green  liquid  was  extracted,  which  did  not  boil  at  210°  under  a  pressure 
of  50  mm.,  and  decomposed  rapidly  above  that  temperature.  It 
proved  to  consist  of  SiH(NC4H4)3  in  a  nearly  pure  condition. 
When  cooled  in  liquid  air,  it  became  a  deep  bronze-green  solid,  but 
rapidly  liquefied  at  the  ordinary  temperature.  It  is  very  easily 
decomposed  in  moist  air. 

Another  compound  was  obtained  during  the  preparation  of  the 
tri pyrrole  derivative  ;  this  is  a  liquid  boiling  at  about  135°/50  mm.,  and 
has  the  composition  SiII(N 0^11^)012.  It  is  easily  decomposed  by  water, 
and  fumes  in  the  air.  Neither  this  liquid  nor  the  tripyri'ole  compound 
exhibits  any  characters  of  a  silico-nitrogen-carbon  ring,  but  they 
promise  to  prove  useful  in  further  attempts  to  form  such  a  cyclic 
combination. 


*268.  "  Silicon  halides  and  pyridine,  acetonitrile,  etc.     Part  XIII." 
By  James  Emerson  Reynolds. 

It  was  inferred  from  the  experience  obtained  with  pyrrole  that 
organic  substances,  includiug  nitrogen  wholly  couibioed  with  carbon, 
would  react  feebly,  if  at  all,  with  silicon  halides.  A  series  of  experi- 
ments luis  confirmed  this  view  so  f.ir  as  applies  to  the  compounds 
used,  namely,  pyridine,  acetonitrile,  propionitrile,  and  benzonitrile. 

Pyridine  gave  with  silicon  tetrabromide  the  additive  compound 
SiBr^,2C5H5N,  and  the  chloride  yielded  a  similar  substance,  which 
latter  was  also  obtained  by  Harden.  Acetonitrile  and  propionitrile 
also  gave  additive  compounds  of  the  same  order  with  silicon  tetra- 
bromide, and  much  less  easily  with  the  chloride,  but  benzonitrile  did 
not  appear  to  combine  with  either. 


♦269.  "The  affinity  values  of  tropine  and  its  derivatives." 
By  Victor  Herbert  Veley. 

It  was  shown  that  tropine,  the  parent  base  of  the  atropine  and 
ooeaine  alkaloids,  has  a  considerably  lower  atlinity  value  than  piperidine, 
and  it  was  concluded  that  the  stronger  piperidine  residue  is  modified 
by  t>oing  conjoined  to  the  weaker  pyrrolidine  residue  if  the  constitu- 
tion of  thiit  bast*  pro{K)sc(l  by  WilUtuttor  is  correct. 
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Ecgonine,  oi'  tropinecarboxylate,  possesses  all  the  properties  of  an 
amphoteric  electrolyte ;  its  nature  is  in  all  probability  that  of  an 
inner  anhydride  or  betaine. 

Anhydroecgonine  is  a  stronger  base  than  ecgonine  ;  the  affinity 
value  obtained  was  approximately  equal  to  that  of  a  benzenoid 
betaine. 

Benzoylecgonine  in  dilute  solution  does  not  remain  in  combination 
with  hydrochloric  acid ;  its  basic  function  is,  therefore,  of  the  order  of 
caffeine. 

Cocaine  is  a  relatively  strong  base,  although  weaker  than  ammonia  ; 
the  effect  produced  by  the  substitution  of  the  carboxylic  hydrogen  by 
the  methyl  group  is  analogous  to  that  previously  observed  in  the  case 
of  glycine. 

The  affinity  value  of  cocaine  was  found  to  be  approximately  yfe^  = 
2'5  10"",  by  determining  the  mass  of  sodium  hydroxide,  contained  in  a 
hydrolysed  borax  solution,  which  was  required  to  upset  the  equili- 
brium between  a  certain  mass  of  cocaine  combined  with  hydrochloric 
acid  as  a  dissolved  salt. 

The  tropeinea,  atropine  and  homatropine,  have  affinity  values  greater 
than  ki,=  l  10"^;  it  appeared  that  when  aqueous  solutions  of  their 
hydrochlorides  are  heated  for  some  time  to  their  boiling  point,  no  con- 
version of  the  lactonic  group  into  the  corresponding  hydroxycarboxylic 
acid  takes  place. 


*270.  "  Hydroaromatic  ketones.  Parti.  Synthesis  of  trimethylcyc/o- 
hexenone  (t«ophorone)  and  some  homologues."  By  Arthur 
William  Crossley  and  Charles  Gilling. 

Further  investigation  of  the  trimethylcyc^ohexenone  obtained  by 
the  intei'action  of  ethyl  malonate  and  chlorodimethylcycfohexenone 
(Proc,  190S,  24,  130)  has  proved  it  to  be  identical  with  iso- 
phorone. 

This  method  for  preparing  hydroaromatic  ketones  has  been 
extended  by  using  substituted  malonic  esters,  but,  unfortunately,  the 
yields  of  the  initial  condensation  products  become  smaller  with 
increase  in  the  molecular  weight  of  the  substituting  gi-oup.  Thus 
while  it  has  been  found  possible  to  prepare  dimelhyhthyl-  and  dimethyl- 
p'ropyl-cyclohe.i^enones,  only  traces  of  a  condensation  product  could  be 
isolated  from  the  interaction  of  chlorodimethyhty.-^ohexenone  and 
ethyl  tsopropylmalonate,  and  the  method  would  not,  therefore,  appear 
to  be  of  any  practical  utility  for  the  preparation  of  the  higher  members 
of  the  series. 
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*271.  "  Note  on  the  determination  of  the  rate  of  chemical  change  by- 
measurement  of  the  gases  evolved."  By  John  Cannell  Cain  and 
Frank  Nicoll. 

The  authors  showed  that  the  criticism  of  their  work  on  the  rate 
of  decomposition  of  diazobenzene  cbloride,  advanced  by  F.  E.  E. 
Lamplough  in  a  paper  bearing  the  above  title  and  read  before  the 
Society  in  1906  (Proc,  22,  280;  compare  also  Froc,  1908,  24,  29) 
and  recently  published  in  full  {Froc.  Camh.  Fhil.  Soc,  1908,  14,  580), 
are  invalid  for  the  following  reasons  :  (1)  It  is  definitely  stated  in 
their  paper  (IVans.,  1902,  81,  1415)  that  "the  flask  usually  contained 
pieces  of  broken  glass  for  purposes  of  adjustment,  and  was  well  shaken 
during  this  operation  (of  heating  the  diazo-solution  to  the  required 
temperature)  to  avoid  overheating,"  and  hence  supersaturation 
was  impossible.  (2)  The  whole  of  the  calculated  amount  of  nitrogen 
was  measured  ;  hence  none  was  retained  by  the  solution  beyond  th& 
minimum  quantity  (which  is  within  the  limits  of  experimental  error) 
ordinarily  dissolved. 

Moreover,  it  was  pointed  out  that  Lamplough  has  overlooked  Euler's 
proof  that  the  reaction  is  accelerated  by  colloidal  platinum,  for  in  the 
experiments  on  the  decomposition  of  hydrogen  peroxide  the  platinum 
stirrer  was  coated  with  wax  to  guard  against  any  possible  action  of 
the  platinum,  whilst  this  precaution  was  omitted  in  the  experiments 
on  diazobenzene  chloride.  This  may  well  account  for  the  higher  value 
of  the  constants  obtained.  Further,  Euler  has  proved  by  experiment 
that  no  supersaturation  of  the  solution  with  nitrogen  takes  place  in 
the  decomposition  of  the  diazo-solution  (Annalen,  1902,  325,  295). 
Finally,  the  authors  expressed  the  opinion  that  Lamplough's  method 
of  measuring  the  value  of  constants  which  vary  enormously  with  the 
temperature  (being  multiplied  three  to  four  times  for  a  difference  of 
10°),  by  omitting  to  carry  out  his  experiments  with  a  thermometer  in 
the  reacting  liquid,  and  by  heating  the  diazo-solution  "  one  or  two 
degrees  higher  than  (the  temperature  of)  the  water-bath,"  which  again 
would  i-aise  the  value  of  the  constant  found,  cannot  be  regarded  as  an 
exact  one,  ami  the  conclusion  was  drawn  that  the  authors'  deter- 
minations of  the  values  of  the  constants  in  question  (in  which  the 
temperature  waH  carefully  maintained  at  the  correct  point)  are  to  be 
looked  uptiri  :is  Ikm'ii^'  \\w  most,  accurate  yet  recorded. 

Discussion. 

Dr.  Hk.ntkr  >utid  hu  did  not  think  that  Dr.  (.'ain's  solutioii^could^have 
been  appreciably  hU|H)rsaturatod  undur  the  conditions  uf  experiment. 


283 

In  his  experience,  however,  solutions  in  which  gases  were  generated 
might  become  highly  supersaturated  under  certain  conditions.  In  the 
course  of  an  attempt  to  determine  the  rate  of  decomposition  of 
hydrogen  peroxide  by  highly  diluted  blood  (1  of  blood  to  500  of 
water)  by  measuring  the  oxygen  liberated  (compare  Zeitsch.  phyxikal. 
Chem.,  1903,  44,  257),  it  was  found  that  if  the  reaction  was  allowed 
to  proceed  quietly  for  some  time,  and  the  bottle  was  then  vigorously 
shaken,  an  immediate  increase  in  the  volume  of  the  oxygen,  amounting 
to  several  c.c,  was  observed,  although,  as  shown  by  subsequent 
investigation,  the  course  of  the  reaction  is  perfectly  regular.  The 
amount  of  oxygen  held  in  solution  before  shaking  amounted  at  least 
to  five  times  the  ordinary  solubility  of  the  gas,  and  could  not  be  due 
to  chemical  combination  with  the  constituents  of  the  blood  (1)  because 
of  the  exceedingly  small  proportion  of  blood  present  (under  ordinary 
conditions  blood  only  takes  up  about  20  per  cent,  of  its  volume  of 
oxygen  at  atmospheric  pressure) ;  (2)  because  the  gas  was  set  free 
by  shaking  alone. 

The  President  remarked  that  certain  colloidal  and  albuminous 
substances  have  a  considerable  influence  in  causing  their  solutions  to 
retain  gas  in  solution  :  he  alluded  to  the  solubility  of  nitrogen  in 
blood-serum.  He  understood  from  Dr.  Senter  that  the  subject  is 
being  investigated  by  Dr.  Findlay. 


272.  "The  formation  and  reactions  of  imino-compounds.  Part  VII. 
The  formation  of  1 : 3-naphthylenediamine  from  /S-imino-a- 
cyano-y-phenylpropane."  By  Stanley  Robert  Best  and  Jooelyn 
Field  Thorpe. 

In  order  to  study  the  effect  of  concentrated  sulphuric  acid  on  benzenoid 
imino-nitriles  containing  no  other  substituting  groups  in  the  side- 
chain,  attempts  were  made  to  prepare  fi-imino-acyano-y-phenyljn'opane 
(I)  by  the  condensation  of  phenylacetonitrile  with  acetonitrile,  but 
without  success.  It  was  ultimately  found  that  this  substance  can  be 
prepared  by  the  action  of  alcoholic  sodium  ethoxide  on  ethyl  ^-imino- 
a-cyano-y-phenylbutyr.ite,  CH.,Ph-C(:NH)-CH(CN)-CO,.Et,  which 
yields,  in  the  first  instance,  (i-imino-a-ct/ano-y-phenylbutyric  acid  (II), 
and  subsequently,  by  the  elimination  of  carbon  dioxide,  the  above 
imino-nitrile.  Both  ^-imino-a-cyano-y-phenylbutyric  acid  and 
^-imino-a-cyano-y-phenylpropane  pass  into  naphthalene  derivatives  on 
treatment  with  concentrated  sulphuric  acid,  the  former  into  1  :  3- 
naphthylenediamine-2-carboxylic  acid  (III)  and  the  latter  into 
1 :  3-naphthylenediamine  (IV) : 
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Dui'ing  the  experiments  on  the  conditions  of  hydrolysis  of  ethyl 
^-imino-a-cyano-y-phenylbutyrate  with  one  equivalent  of  alcoholic 
potash,  it  was  found  that  when  methyl  alcohol  is  the  solvent  used  the 
ethyl  salt  is  completely  converted  into  methyl  ^-imino-a-cyano-y- 
plienylhutyrate,  CH2Ph-C(:XH)-CH(CN)-C0oMe,  and  that  when  water 
is  present  the  potassium  compound  of  methyl  a-cyano-y-phenylaceto- 
acetate,  CH2Ph-CO:CK(CN)-C02Me,  is  the  sole  product.  Methyl 
/8-imino-a-cyano-y-phenylbutyrate  passes  into  methyl  I  :  3-naphthylene- 
dxamine-2-carhoxylate  on  treatment  with  sulphuric  acid. 


273.  "  The  absorption  spectra  of  para-benzoquinone,  quinol,  and 
quinhydrone  in  the  state  of  vapour  and  in  solution."  By 
Walter  Noel  Hartley  and  Alfred  Godfrey  Gordon  Leonard. 

The  absorption  spectra  of  j9-benzoquinone  and  various  derivatives  in 
solution  were  examined  by  Hartley,  Dobbie,  and  Lauder  {Brit.  Assoc. 
Rep.,  1902,  p.  107),  and  compared  with  the  various  structural  formulse 
which  had  been  proposed  for  these  substances.  The  chemical  reactions 
of  />-benzoquinon6  were  referred  to,  particularly  its  powerful  oxidising 
action  on  alcohols  (Ciamician  and  Silber,  Ben'.,  1901,  34,  1350),  and 
therefore  alcohol  had  been  regarded  as  an  unsuitable  solvent.  Baly 
and  Stewart  {Trans.,  1906,  89,  506)  regard  water  as  an  unsatisfactory 
solvent  and  employ  alcohol.  They  find  the  curve  for  /j-benzoquinone 
in  alcoholic  solution  to  be  quite  different  from  that  observed  by 
Hartley,  Dobbie,  and  Lauder.  Experiments  made  by  one  of  the 
present  authors,  in  1902,  seemed  to  show  that  both  alcoholic  and 
aqueous  solutions  under  the  action  of  light  yield  quinol,  and  the  band 
of  quinol  is  indicated  on  the  curves.  To  ascertain  the  absorption 
spectrum  of  pure  /^-benzoquinone,  photographs  of  the  absorption 
spectrum  of  its  vapour  which  had  been  already  obtained  were 
compared  with  those  of  a  solution  of  the  substance  in  a  neutral 
solvent,  such  as  ether.  The  results  led  to  an  extension  of  the  work 
to  quinol  and  quinhydrone,  in  consequence  of  the  discovery  of  a 
revorsible  reaction,  expressed  in  terms  of  the  following  equation  : 
CjH^^Oj  Z-  CjjH^Oj  +  Hj,  when  «juinol  vapour  is  Imatod  in  air  to  147" 
at  atmospheric  pressures  and  exposed  to  light.  When  heated  in 
hydrogen,  the   quantity  of  //-benzoquinone   produced  is  diminished. 
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Among  the  conclusions  arrived  at  are,  that  ether  is  the  only  suitable 
solvent  at  all  concentrations,  and  that  under  the  influence  of  sunlight, 
or  ultra-violet  rays,  an  interaction  occurs  between  the  solvent  alcohol 
and  the  solute  /j-benzoquinone  which  leads  to  the  reduction  of  the 
latter  to  quinol  or  quinhydrone. 


274.  "  The  constitution  of  para-benzoquinone." 
By  Walter  Noel  Hartley. 

In  a  pi-evious  paper,  the  author  has  shown  how  the  formula  for  benzene 
as  proposed  by  Kekule  might  be  i*econciled  with  those  of  Armstrong 
and  von  Baey er  (7Van«.,  1905,  87,  1823).  From  the  evidence  obtained 
during  the  investigation  of  /j-benzoquinone,  and  of  benzene  and 
its  homologues  in  a  state  of  vapour  {Fhil.  Trans.,  1908,  A,  208,  475), 
it  now  appears  certain  that  neither  ^j-benzoquinone  nor  quinol  has  a 
fixed  and  settled  constitution  in  the  strict  sense  of  their  usual 
symbolic  representations,  or  the  interpretations  of  them.  It  has  been 
proved  that  /)-benzoquinone  is  a  benzene  derivative,  and  furthermore, 
that  it  is  possessed  of  a  dual  character  in  the  sense  that  the  function 
of  the  molecule  can  be  either  that  of  a  double  ketone  or  of  a  peroxide, 
according  to  circumstances.  The  reversible  reaction  described  in  the 
previous  paper  by  Mr.  Leonard  and  the  author  is  now  under  further 
investigation. 


275.  "  Benzyl     sulphoxide :     a    possible      example     of       dynamic 
isomerism."     By  John  Armstrong  Smythe. 

By  the  action  of  hydrochloric  acid  on  benzyl  sulphoxide,  four  to  «iix 
of  the  following  compounds  are  produced :  benzaldehyde,  benzyl 
chloride,  benzyl  mercaptan,  benzyl  disulphide,  benzyl  sulphide,  benzyl 
disulphoxide,  and  benzaldehyde  benzyl mercaptale.  The  study  of  this 
reaction  under  different  conditions  has  shown  that  it  is  influenced  by 
temperature,  and  the  nature  of  the  solvent  in  which  it  takes  place  ;  the 
oxygen  of  the  sulphoxide  passes  over  chiefly  into  the  disulphoxide  in 
aqueous  solvents,  but  progressively  larger  amounts  of  benzaldehyde  are 
formed  as  the  solvent  becomes  more  anhydrous  and  the  temperature 
rises. 

To  account  for  these  and  allied  phenomena,  it  is  assumed  that  benzyl 
sulphoxide  exists  in  solution  in  two  forms,  which  differ  constitutionally 
in  the  position  of  the  oxygen  atom  in  the  molecule.  On  the  basis  of 
this  hypothesis,  a  series  of  equations  involving  the  tautomeric  fonns  is 
proposed,  which  gives  a  simple  and  consistent  account  of  the  formation 
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of  all  the  various  products,  and  enables  the  hypothesis  to  be  tested  by 
comparison  of  the  quantities  calculated  from  the  equations  with  those 
found  experimentally.  The  agreement  of  calculated  with  experimental 
results  is  held  to  justify  the  hypothesis. 

The  quantitative  data  enable  further  the  equilibrium  between  the 
tautomerides  under  certain  conditions  to  be  investigated,  and  they 
also  show  the  influence  of  water  as  catalyst  in  the  conversion  of  one 
form  into  the  other. 

Confirmatory  evidence  of  these  views  is  obtained  from  other  reactions 
of  benzyl  sulphoxide. 


276.  "The  chemical  dynamics  of  the  reactions  between  sodium 
thiosulphate  and  organic  halogen  compounds.  Part  III." 
By  Arthur  Slater  and  Douglas  Frank  Twiss. 

The  velocities  of  the  reactions  between  sodium  thiosulphate  and  the 
following  halogen  compounds  have  been  measured  :  propyl  iodide, 
?,sopropyl  iodide,  allyl  iodide,  chlovoacetone,  chloroacetophenone, 
benzyl  chloride,  o-,  p-,  and  7?i-nitrobenzyl  chlorides,  ethyl  a-bromo- 
propionate,  and  ethyl  a-bromobutyrate.  The  great  activity  of  the 
acetone  derivatives  is  remarkable.  Allyl  iodide  is  more  reactive  than 
methyl  iodide.  The  activity  of  the  benzyl  chlorides  is  of  the  same 
order  of  magnitude  as  that  of  methyl  chloride.  The  t'so-compounds 
are  less  reactive  than  the  corresponding  normal  compounds. 

To  explain  to  a  certain  extent  the  results  of  this  and  other  investiga- 
tions, it  is  suggested  that  the  halides  exist  in  more  than  one  form  in 
solution,  and  that  some  reagents  react  with  one  form  and  some  with 
another. 


277.  "Note  on  the  optical  rotatory  power  of  menthyl  cinnamate." 
By  Thomas  Percy  Hilditch. 

The  author's  observations  on  menthyl  cinnamate  {IVans.,  1908,  93, 
1)  showed  that  hi.s  specimen  of  this  ester,  although  identical  in  most 
phyHical  properties  with  those  described  by  Tschugaeft"  {J.  liuss.  Phya. 
Chevi.  AV.,  1902,  34,  606)  and  Cohen  and  Whitoley  {'JVans.,  11)01,  79, 
1308),  poHAOHKed  in  chloroform  solution  a  widely  ditforeut  rotation  from 
that  given  by  Tuchugaeff  for  the  liquid  ester  ([aj„  -  8665°). 

Ad  opportunity  for  further  investigation  of  this  point  has  been 
afforded  by  experiments  made  primarily  with  the  view  of  a.<)certaining 
the  degree  of  accuracy  of  u  polarimoter  in  the  University  of  Jena  ; 
two  samplet  of  menthyl  cinnamate  were  prepared,  one  from  cinnamic 
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acid  procured  from  Kalilbaum,  and  the  other  from  acid  prepared  by  the 
author  from  benzaldehyde  by  Perkin's  reaction.  The  menthol  possessed 
a  specific  rotation  [a]"  -  48*84°  in  5  per  cent,  chloroform  solution. 
The  purification  of  the  festers  was  accomplished,  as  previously,  by  two 
successive  distillations  in  a  vacuum ;  the  boiling  point  of  each  sample 
was  210—212720  mm. 

In  10  per  cent,  chloroform  solution  the  first  prepai^ation  had 
[a]L'  -60-44°,  and  the  second  [aj[?  -60*50°;  the  value  previously 
obtained  with  menthol,  [a]f,  -48-40°,  was  [a]^  -60-00°.  On 
examining  the  compound  without  a  solvent,  however,  the  observed 
optical  activity  was  [a]^    -  85-95°. 

It  was  obviously  a  matter  of  great  difficulty  to  determine,  at  the 
temperature  of  the  experiments,  the  molecular  condition  of  the  e.ster, 
either  undissolved  or  dissolved  in  chloroform.  The  rotatory  power  in 
glacial  acetic  acid  was  therefore  measured,  when  a  5  per  cent,  solution 
gave  [a]If  —  60-02°.  It  may  thus  be  assumed  that  the  molecular  state 
of  the  substance  here  is  the  same  as  in  cliloroform.  A  molecular- 
weight  determination  by  the  freezing-point  method  in  glacial  acetic 
acid  solution  showed  the  ester  to  be  unimolecular  (0-2204  ester  in 
26-804  acetic  acid  gave  A  =  0-113^  whence  M. W.  =  2808.  CigHjgO,.  = 
286) ;  hence  the  substance  is  unimolecular  in  acetic  acid  and  also  in 
chloroform  solution,  whilst  in  the  undissolved  state  it  is  probably 
associated.  It  may  be  noted  that  the  corresponding  menthyl 
/8-phenylpropionate  possesses  the  same  rotatory  power  in  the  fused  state 
as  in  chloroform  solution. 

Similar  irregularities  have  been  mentioned  by  Rupe  (Annalen,  1903, 
327,  164)  in  the  case  of  menthyl  acetate,  which  possesses  less  activity 
in  alcohol  solution  than  when  no  solvent  is  used,  although  all  the  other 
menthyl  fatty  acid  esters  show  greater  optical  activity  in  alcohol  than 
in  the  absence  of  solvent,  and  by  Freundler  {Compt.  rend.,  1893,  117, 
556  ;  Ann.  chim.  phijs.,  1895,  [vii],  4,  244),  who  showed  that  ethyl 
alcohol,  methyl  alcohol,  and  acetone  solutions  of  dipropyl  diacetyl- 
tartrate  have  a  weaker  rotatory  power  than  the  undissolved  substance, 
whilst  dipropyl  dibutyryl-  and  dihexyl-tartrates  possess  stronger 
activity  \\\  these  solvents  than  in  the  undissolved  state. 

It  follows  from  the  above  results  that  such  esters  are  not  in  the 
same  molecular  condition  when  undissolved  as  when  in  solution,  and 
that  any  measurements  designed  for  the  purpose  of  comparing  the 
rotatory  powers  of  a  series  of  substances  should  be  conducted  in 
circumstances  which  ensure  that  the  compounds  in  question  are  present 
in  a  normal,  or,  in  other  words,  unimolecular,  condition. 


288 


278.  "Liberation   of  iodine  from   hydriodic  acid  by  certain  halo- 
genated  malonyl  derivatives."     By  Martha  Annie  Whiteley. 

During  the  continuation  of  the  work  on  derivatives  of  malonamide 
{Proc,  1904,  20,  92)  and  of  barbituric  acid  {Trans.,  1907,  91, 1330), 
it  has  been  observed  that  the  mono-  and  dibromo-derivatives  of  these 
series,  compounds  containing  the  complex  -CO"CHBr*CO-  or 

-CO-CBr^-CO- 
liberate   iodine   from   hydriodic   acid   at    the    ordinary    temperature 
according  to  the  equation  >CBr^  +  4HI  =  ^-CHg  +  2HBr  +  2I2. 

In  most  cases  the  reaction  is  complete,  and  can  be  employed  as 
a  method  for  estimating  the  bromine  in  the  compounds.  Quantitative 
results  have  been  obtained  with  dibromomalonamide,  hroniomalonyl- 
diurethane,  (C0-NH-C02Et).,CHBr,  m.  p.  148°,  5  : 5-dibromo-l  :  3-di- 
phenylbarbituric  acid,  6-bromo-5-benzoyl-l  :  Z-dipJienylbarbituric  acid, 
Co3H^504N2Br,  m.  p.  186°,  5-bromo-l  :  3-dipheni/l-2'thiobarbituric  aciJ, 

CS<C2^p.  .QQ^CHBr,    m,    p.    220°    and    5  : 5-dibromo-l  :  3-dipkenyl- 

2-thiobarbiturie  acid,  G8<^^-p,^fC^GBro,  m.   p.    190°;  and  some  of 

these  compounds  react  also  with  silver  nitrate  in  the  presence  of  dilute 
nitric  acid,  forming  silver  bromide. 

Dichloromalonamide  slowly  liberates  iodine  from  hydriodic  acid  at 
the  ordinary  temperature,  but  the  reaction  is  not  complete  oven  at 
100°. 

The  replaceability  of  halogen  by  hydrogen  by  the  action  of 
hydriodic  acid  at  the  ordinary  temperature  has  hitherto  been  regarded 
as  a  chai'acteristic  reaction  of  compounds  containing  the  nitrogen- 
halogen  as  distinguished  from  those  containing  the  carbon-halogen 
linking  (Chattaway,  Trans.,  1905,  87,  145  ;  Chein.  .Yews,  1908,  98, 
285) ;  since  the  results  quoted  above  show  that  this  generalisation  is 
no  longer  tenable,  it  seemed  advisable  to  publish  this  preliminary 
statement.  The  investigation  is  being  extended  to  other  compounds 
containing  the  >-CHX  or  ^CXj  group  to  ascertain  to  what  extent 
the  replaceability  of  the  halogen  is  influenced  by  the  nature  of  the 
neighbouring  group.". 
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ADDITIONS    TO   THE   LIBRARY. 

THE  FOLLOWING  PERIODICALS  HAVE  BEEN  PRESENTED  TO  THE 
CHEMICAL  SOCIETY  BY  SIR  HENRY  ENFIELD  ROSCOE,  D.C.L., 
LL.D.,  F.R.S. 

Annalen  der  Pharmacie.  Eiae  Vereinigung  des  Archivs  des 
Apotheker-Vereins  im  nordlichen  Teutschland,  und  des  Magazins  fiir 
Pharmacie  und  Experimentalkritik.  Vols,  i — x,  edited  by  R. 
Brandes,  P.  L.  Geiger,  and  J.  Liebig.  Lemgo  [later  Heidell^erg] 
1832—34.  "  '^    ^''^ 

Continued  from  vol.  xi  as — 

Annalen  der  Pharmacie.  Vereinigte  Zeitschrif t  des  neuen  Journals 
der  Pharmacie,  etc.  ;  des  Archivs  des  Apothekervereins  im  nordlichen 
Deutschland ;  und  des  Magazins  fiir  Pharmacie  und  Experimental- 
kritik. Vols,  xi — xvi,  edited  by  J.  B.  Trommsdorff,  A'.  Brandes, 
P.  L.  Geiger,  and  Justus  Liebig.  Vols,  xvii — xxii,  edited  by  J.  B. 
Trommsdorff,  J.  Liebig,  and  E.  Merck.  Vol*,  xxiii — xxvi,  edited 
by  J.  Liebig,  E.  Merck,  and  F.  Mohr.  Vols,  xvii — xxxii,  edited 
by  F.  Wbhler  and  /.  Liebig.  Heidelberg  1834—39. 
Continued  as — 

Annalen  der  Chemie  und  Pharmacie.  Vereinigte  Zeitschrift  des 
neuen  Journals  der  Pharmacie,  etc.  ;  und  des  Magazins  fiir  Pharmacie 
und  Experimentalkritik.  Vols,  xxxiii — Ixxvi,  edited  by  F.  Wohler 
and  J.  Liebig.     Heidelberg  1840—50.     ill. 

New    series.     (Vol.    i,    etc.)     Vols.    Ixxvii — clvii,    edited    by 

F.  Wohler,  J.  Liebig,  and  //.  Kopp.  Vols,  clviii — clxviii,  edited  by 
F.  Wohler,  J.  Liebig,  H.  Kopp,  E.  Erlenmeyer,  and  J.  Volhard. 
Heidelberg  1851—73.     ill. 

Continued  as — 

Justus  Liebig' s  Annalen  der  Chemie  und  Pharmacie.  Vols, 
clxix— clxxii,  edited  by  F.  Wohler,  //.  Kopp.  E.  Erlenmeyer,  and  J. 
Volhard.  Vols,  clxxiii — ccxiv,  edited  by  F.  Wohler,  //.  Kopp,  A.  W. 
Hofmann,  A.  Kekule,  E.  Erlenmeyer,  and  J.  Volhard.  Vols,  ccxv — 
cclxviii,  edited  by  H.  Kopp,  A.  W.  Hofmann,  ^1.  Kekule,  E.  Erlen- 
meyer, and  J.  Volhard.  Vols,  cclxix — cclxx,  edited  by  Hofmann, 
Kekule,  Erlenmeyer,  and  Volhard.  Vols,  cclxxi — cclxxxvii,  edited  by 
Kekule,  Erlenmeyer,  and  Volhard.  Vols,  cclxxxviii — ccxci,  edited 
by  Kekule,  Erlenmeyer,  Fittig,  and  Volhard.  Vols,  ccxcii — ccxcvi, 
edited  by  Erlenmeyer,  Fittig,  and  Volhard,  Vols,  ccxcvii — cccxvi, 
edited  by  Erlenmeyer,  Fittig,  A.  v.  Baeyer,  0.  Wallach,  and  J. 
Volhard.     Leipzig  1870—1901. 
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[  The  words  "und  Pharmacie"  were  dropped  in  1874.] 

Supplement  Band.     Vols,  i — viii.     Leipzig  1861 — 1872. 

General  register..     Vols,  i — cclxxvi.     5  vols.     Leipzig   1843 

—1895. 

Annales  de  IChimie  et  de  Physique.  2nd  series.  By  Gay-Lussac 
and  Arago.  [after  vol.  Ixxiii]  by  Gay-Lussac,  Arago,  Chevreul, 
Savary,  Dumas,  Pelouze,  Boussingault,  and  Regnault.  75  vols. 
Paris  1816—40.     [Vols,  i— iii,  reprinted.     Paris  1830.] 

3rd  series.     By  Gay-Lussac,  Arago,  Chevreul,  Savary,  Dumas, 

Pelouze,  Boussingault,  Regnault,  and  De  Senarmont,  [after  vol., 
xxxvii]  avec  une  revue  des  travaux  de  chimie  et  de  physiques  publics 
k  I'etranger,  par  Wurtz  et  Verdet.     69  vols.     Paris  1841 — 63. 

4th  series.     By  Chevreul,  Dumas,  Pelouze,  Boussingault,  and 

Regnault,  avec  la  collaboration  de  Wurtz,  [after  vol.  xvj  by  Chevreul, 
Dumas,  Boussingault,  Regnault,  and  Wurtz,  avec  la  collaboration  de 
J/.  Bertin.     30  vols.     Paris  1864—73. 

5th  series.     By  Chevreul,  Dumas,  Boussingault,  Regnault, 

Wurtz,  Berthelot,  and  Pasteur,  avec  la  collaboration  de  Bertin. 
30  vols.     Paris  1874—83. 

6th    series.     By    Chevreul,    Dumas,    Boussingault,    Wurtz, 

Berthelot,  and  Pasteur  avec  la  collaboration  de  Bertin,  [from  vol.  iv] 
Chevreul,  Boussingault,  Berthelot,  Pasteur,  Friedel,  Becquerel,  and 
Mascart.     30  vols.     Paris  1884-93. 

7th    series.      Vol.   i — xxi.    [from    vol.     ix],    by    Berthelot, 

Friedel,  Mascart,  and  Moissan.     21  vols.     Paris  1894 — 1900. 

Tables  des  matieres.     Series  II.     3  vols.     Paris  1831 — 1841. 

Serie.-<  VI.     Paris  1895. 

Chemical  Society.  Memoirs  and  Proceedings,  1841 — 1847.  3  vols. 
London  1841—1848. 

The  Quarterly  Journal  of  the  Chemical  Society.  1848 — 1861. 

Vols,  i — ii,  edited  by  A'.  Ronalds.  Vols,  iii — xv,  edited  by  //.  Watts. 
[Vol.  XV.  JounuU  of  the  Cliemiral  Society.^  15  vols,  London 
1849—62. 

The  Journal  of  the  Chemical  Society.     New  series.     Vol.  i, 

1863,  etc.  [Whole  series,  Vol.  xvi,  etc.]  Vols,  xvi — xxxii,  edited  by 
//.  Watts.  Vols,  xxxiii  — xlvi,  edited  by  //.  Watts  iind  ('.  E.  Groves. 
VoIh.  xlvii — Ixxiv,  edited  by  C.  E.  Groves  and  A.  ./.  Greenaway. 
Vols.  Ixxv — Ixxvi,  edited  by  C  E.  Groves,  \V.  P.  Wynne,  and  A.  J. 
Greenaway.  Vols.  Ixxvii — Ixxxii,  edited  by  W.  P.  Wynne  and  A.  J. 
Greenaway.  Vols.  Ixxxiii — Ixxxviii,  edited  by  (J.  T.  Morgan  and 
A.  J.  Greenaway.  Vols.  Ixxxix — xc,  edited  by  G.  T.  Morgan,  J.  C. 
Cain,  A.  J.  Greenaway,  and  C  //.  Desch.  Vol.  xci,  etc.,  edited  by 
J.  C.  Cain,  A.  J.  Gie:naway,  ami  C.  II.  Dehch.     London  18G3,  etc. 

Index   lo  JournHl.     Vols,  i — xxv  (1848 — 72),  and  to  the  iMemoirs 
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and  Proceedings  (1841 — 47).  Compiled  by  H.  Watts.  London 
1874. 

A  collective  index  of  the  Transactions  and  Abstracts  of  the  Chemical 
Society,  1873—82.  Compiled  by  Margaret  D.  Dougal.  London 
[1899]. 

A   collective    index    of   the    Transactions,    Proceedings,    and 

Abstracts  of  the  Chemical  Society,  1833 — 92.  Compiled  by  M.  D. 
Dougal.  Part  I.  Index  of  Authors.  Part  IL  Index  of  Subjects. 
2  vols.     London  [1898]. 

A   collective   index   of   the    Transactions  .  .  .  Compiled    by 

M.  D.  Dougal.     1893—1902.     2  vols.     London  [1904—5]. 

Deutsche  chemische  Gesellschaft,  Berlin.  Berichte.  Vol.  i.  1868, 
etc.  From  vol.  vi,  1873—82,  edited  by  U.  Wichelhaus  ;  1883—86, 
edited  by  F.  Tiemann  ;  1886—96,  edited  by  F.  Tiemann  and  F.  von 
Dechend;  1897—98,  edited  l)y  F.  Tiemann  and  P.  Jacobson ;  1898, 
etc.,  edited  by  P.  Jacobson.     Berlin  1868  + . 

General  register.     1868—77.     Edited  by  C.  Bischoff.      Berlin 

1880. 

General  register.     1878 — 87.     By  F.  Tiemann    and    F.  von 

Dechend.     Berlin  1888. 

General  register.     1888 — 96.     2   vols.     By  F.  von  Dechend 

and  A.  Eeissert.     Berlin  1898. 


At  the  next  Ordinary  Meeting  on  Thursday,  January  2lBt,  1909, 
at  8.30  p.m.,  the  following  papers  will  be  communicated : 

'*  Organic  derivatives  of  silicon.  Part  IX.  Experiments  on  the 
resolution  of  c?^-benzylethylpropyljsobutylsilicane  sulphonic  acid."  By 
F.  S.  Kipping  and  (in  part)  H.  Davies. 

"Synthesis  of  diurea  from  urea."     By  F.  D.  Chattaway. 

''Chlorine  derivatives  of  substituted  ureas."  By  F.  D.  Chattaway 
and  D.  F.  S.  Wunsch. 

"Chemical  examination  of  eriodictyon.  Part  II."  By  F.  Tutin 
and  H.  W.  B.  Clewer. 

"The  hydration  of  precipitates."     By  S.  P.  U.  Pickering. 
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C.  A.  Keane,  a.  Lai'vvorth,  E.  J,  Mills,  J.  Millar  Thomson  (Chairman),  J.  A. 
Voelcker,  J.  Wade,  tlie  Editor,  and  the  Officers. 

PUBLICATION   COMMITTEE. 
Messrs.  E.  C.  C.  Baly,  W.  R.  Dunstan,  J.  T.  IIkwitt,  R.  Meldola,  G.  T.  Morgan, 
T.  E.  Thoui'K,  J.  Wai»e,  and  the  Officers. 

RESEARCH   FUND  COMMITTEE. 

Messrs.  G.  T.  Beilby,  P.  F.  Frankland,  A.  D.  Hall,  G.  MArrnEY,  R.  Meldola, 
R.  Messel,  Sir  A.  Pedlek,  AV.  H.  Pkkkin,  J,  E.  Reynolds,  W.  A.  Tildkn, 
and  the  Officers. 


The  OiiDiNARY  Scientific  Meetings  for  1908-9  will  bo  held  on  the   following 
Thursdays  at  8.30  p.m.  :  — 

October  22nd,  1908  March  4th,  1909 

November  5th,      ,,  „     18th, 

,,         19th,      „  April    1st, 

December  3rd,      ,,  May  6th, 

,,         17th,      „  „    20tb, 

January  21st,  1909  June  3rd, 

February  4th,      ,,  ,,    17th, 

„       18th,      „ 

Annual  General  Meeting,  Thursday,  March  25th,  1909,  at  4  p.m. 


Society's  Bankers: 
Messrs.  COUTTS  &  CO.,  440,  Strand,  W.C. 


Telephone  No. :  1368,  Mayfaib. 


THE    CHEMICAL    SOCIETY. 

The  Chemical  Society  was  founded  on  February  23rd,  1841,  and  its 
first  General  Meeting  was  held  on  March  30th  of  that  year.  In  1848, 
a  Charter  of  Incorporation  was  granted  to  the  Society  by  the  Crown, 
under  the  conditions  of  which  it  consists  of  Fellows,  Honorary  and 
Foreign  Members,  and  Associates.*  The  Fellows  elect  out  of  their 
own  body  a  Council  consisting  of  a  President,  Vice-Presidents,  a 
Treasurer,  two  Secretaries,  a  Foreign  Secretary,  and  twelve  other 
Fellows,  by  whom  the  business  of  the  Society  is  conducted. 

The  object  of  the  Society,  as  laid  down  in  the  Charter,  is  the 
general  advancement  of  Chemical  Science,  by  the  discussion  and  pub- 
lication of  new  discoveries,  and  the  interchange  of  valuable  informa- 
tion respecting  them. 

A  Candidate  for  election  as  a  Fellow  of  the  Chemical  Society 
must  send  to  the  Secretaries  a  Certificate  subscribed  by  not  less  than 
five  Fellows  of  the  Society,  to  three  at  least  of  whom  he  must  be 
personally  known. t  The  Certificate  will  be  read  at  three  Ordinary 
Meetings  of  the  Society,  and  the  Candidate  will  afterwards  be 
balloted  for.  When  elected,  he  will  receive  notice  thereof  from  the 
Secretaries. 

Each  Fellow  has  the  right  to  be  present  and  to  vote  at  all  Meet- 
ings of  the  Society,  and  to  propose  Candidates  for  admission  into  the 
Society,  and  is  entitled  to  one  copy  of  the  Annual  Publications  so 
long  as  his  Annual  Subscription  be  not  in  arrear.  He  is  also 
entitled  to  the  use  of  the  books  in  the  Society's  Library,  under  such 
restrictions  as  the  Council  may  deem  necessary.  He  has  the 
privilege  of  introducing  to  Ordinary  Scientific  Meetings  of  the  Society, 
two  visitors,  whose  names  are  entered  in  a  book  kept  for  that  purpose, 
together  with  the  name  of  the  Fellow  introducing  such  visitors. 

When  elected,  every  Candidate  previous  to  admission  is  required, 
within  three  months  from  the  date  of  his  election,  to  pay  an  admission 
fee  of  £4,  and  either  his  first  annual  subscription,  or  his  life  composi- 
tion fee ;  otherwise  his  election  becomes  void.  The  annual  subscription 
to  be  paid  by  Fellows  is  £2.     The  subscriptions  of  Fellows  become  due 

*  No  elections  of  Associates  have  taken  place  for  many  years. 

t  In  the  case  of  Candidates  resident  abroad  unable  to  obtain  this  number  of 
signatures,  the  Council  have  power  to  accept  a  certificate  signed  from  personal 
knowledge  by  one  Fellow  of  the  Society,  and  to  recommend  its  presentation  for  ballot. 
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on  the  first  day  of  January  of  every  year.  The  life  composition  fee  is 
£30,  excepting  that  Fellows  who  have  paid  ten  annual  subscriptions  pay 
as  life  composition  fee  .£20  ;  Fellows  who  have  paid  fifteen  annual  sub- 
scriptions pay  £15  ;  Fellows  who  have  paid  twenty  annual  sub- 
scriptions pay  £12 ;  and  Fellows  who  have  paid  twenty-five  annual 
subscriptions  pay  £10. 

If  a  Candidate  be  elected  during  the  month  of  November  or 
December,  he  will  not  be  called  upon  to  pay  any  annual  subscription  for 
the  current  year,  and  will  not  be  entitled  to  receive  the  publications 
of  the  Society  for  that  year. 

Any  Fellow  who  at  the  period  of  the  Annual  General  Meeting  of 
the  Society  in  March  owes  two  annual  subscriptions,  such  subscrip- 
tions having  been  duly  applied  foi',  and  no  reason  satisfactory  to  the 
President  and  Council  having  been  assigned  for  their  non-payment, 
shall  cease  to  be  a  Fellow  of  the  Society,  and  his  name  will  be  re- 
moved from  the  Society's  List  accordingly  :  Provided,  nevertheless, 
that  on  a  solicitation  for  re-admission  being  addressed  to  the  Presi- 
dent and  Council  by  a  person  so  circumstanced,  the  case  of  such 
person  will  be  considered  by  the  Council,  who  may,  if  they  see  fit, 
reinstate  him  as  a  Fellow  of  the  Society,  upon  his  paying  the 
arrears  of  his  subscription,  or  a  life  composition  foe. 
COMMUNICATION  OF  PAPERS. 
All  communications  for  the  Journal  and  for  the  Proceedings  of  the 
Society  should  be  addressed  to  "  The  Secretaries,  Chemical  Society, 
Burlington  House,  W." 

The  Council  have  decided  that  no  communication  shall  be 
included  in  the  list  of  titles  of  papers  to  be  brought  before  a  Meeting 
of  the  Society,  unless  it  is  in  the  hands  of  the  Soci'etaries  at  least 
three  days  before  the  date  of  the  Meeting.  No  announcement  of 
titles  can  be  made  in  the  Proceedings  until  the  communications  have 
been  received  by  the  Secretaries.  Papers  which,  on  the  report  of 
referees,  are  deemed  by  the  Council  unsuitable  for  publication  in 
the  Transactions,  are  deposited  in  the  Society's  Archives.  In  all 
cases,  an  abstract  of  the  paper,  not  exceeding  three  hundred  words  in 
length,  sliould  bo  supplied  for  insertion  in  the  Proceedings. 

Communications  which  have  already  appeared  in  any  foreign 
journal  will  not  be  published  in  the  Society's  Transactions,  unless 
this  courho  is  specially  recommended  by  the  Publication  Committee 
And  this  recommendation  approved  by  the  Council. 


PUBLICATIONS  OF  THE  SOCIETY. 
With  the   exception  of  certain  numbers  of  the  Journals  and  Pro- 
ceedings which  are  out  of  print,  the  following  publications  may  be 
obtained  from  Messrs.  Gurney  and  Jackson,  10,  Paternoster  Row,  E.G. : 

Price  Price 

to  Fellows.  to  Public, 

£.    s.  d.  £    8.  d. 

Memoirs  and  Proceedings,  1841-1847  (3  Vols.)      ...per  vol.     10  0  1  10  0 

Quarterly  Journal,  1848-1862(14  Vols.) per  vol.     10  0  1  10  0 

,,                ,,          ,,         ,,    (Single  Tarts) per  part          5  0  7  6 

Journal,  1862-1895     per  vol.     1  10  0  1  10  0 

,,           ,,       „      (Single  Parts)    per  part          2  6  2  6 

,,        1890  to  present  dato     per  vol.     2    0  0  2     0  0 

,,           ,,              ,,              (Single  Parts)    ...     .„  per  part          3  6  3  6 

Proceedings,  1885  to  present  date    ...     ., per  vol.           7  6  7  6 

,,              ,,              ,,              (Single  Parts)    .„  per  part  6  6 
Annual  Reports  on  the  Progress  of  Chemistry  (bound  in  cloth), 

Vols.  I  (1904),  11(1905),  III  (1906),  IV  (1907)  per  vol.           4  6  4  6 

Collective  Index,  Vol.  I.     1841-1872     ...     .„     ...  per  vol.           4  0  4  0 

*  ,,             ,,         ,,     II.    1873-1882     per  vol.         10  0  15  0 

*        III.  1883-1892     per  vol.         15     0        10     0 

*  ,,             ,,         ,,     IV.  1893-1902     per  vol.  10     0  1  10     0 

tJubileo  Volume,  1891 6     0  6     0 

tMeinorial  Lectures,  1893-1900 7     6  7     6 

fLibrary  Catalogue,  1886     10  10 

+      ,,            ,,           1903     2     6  2     6 

tCasos  for  binding  the  Journal  in  4  vols per  year  4    0  4     0 

Tables  of  International  Atomic  Weights  (as  recommended 

by  the  International  Atomic  Weights  Committee). 

1/6  jier  doz.  ;  12/-  per  hundred. 
*  Post.iKe  to  Fellows  One  Shilling  extra, 
t  i\)st  free  to  Follows. 

The  Journal,  which  is  published  on  the  last  day  of  each  month, 
includes  the  Transactions  of  the  Chemical  Society  and  Abstracts  of 
chemical  papers  published  in  other  Journals. 

The  Proceedings  contain  certain  papers  read  at  the  meetings  and 
abstracts  of  the  remainder  and  of  the  discussions.  They  are,  as 
a  rule,  issued  to  the  Fellows  about  a  week  after  each  Ordinary 
Scientific  Meeting. 

The  Annual  Reports  on  the  Progress  of  Chemistry  contain  an 
epitome  of  the  principal  definite  steps  in  advance  which  have  been 
made  during  the  year.  Fellows  can  obtain,  from  the  Assistant 
Secretary,  cases  for  binding  the  Annual  Reports,  price  One  Shilling 
each. 
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RESEARCH  FUND. 

The  Research  Fund  of  the  Chemical  Society  has  been  established 
for  the  purpose  of  assisting  investigators  by  defraying  the  cost  of 
expensive  matex'ials.  In  future  the  income  accruing  from  the 
munificent  donations  received  from  the  Goldsmiths'  Company  and  from 
the  Perkin  Memorial  Fund  will  be  devoted  as  far  as  possible  to  the 
encouragement  of  research  in  (a)  metallurgical  and  inorganic  chemistry 
and  (6)  the  chemistry  of  coal-tar  products,  respectively. 

The  Committee  meets  twice  a  year  to  consider  applications  for 
crants;  and  forms  of  application,  which  can  be  obtained  from  the 
Assistant  Secretary,  must  be  lodged  with  the  Secretaries  before  the 
end  of  May  and  November  in  each  year. 


NAMES 


Date  of  Election. 
Jan.    20,  1898 

May  18,  1876 
Feb.      2,  1888 

June  19,  1862 
May  18,  1904 

May  18,  1904 
Jan.  20,  1898 

Feb.  1,  1883 

June  IC,  1892 

Feb.  1,  1883 
Jan.  20,  1898 

Feb.  G,  1908 
May  3,  1866 
Juno  16,  1892 


Feb.'  6,  1908 

Feb.  6,  1908 

Feb.  2,  1888 

Jan.  20,  1898 

Feb.  2,  1888 

Feb.  2,  1888 

Fob.  6,  1908 

Feb.  6,  1908 

June  16,  1892 

May  18,  1904 

May  18,  1904 


OF  HONORARY  AND  FOREIGN  MEMBERS. 

NUMBER  NOT  TO   EXCEED  FORTY. 

Arrhenius,  Prof.  Dr.  Svant  August,  Bergsgaten  18,  Stockholm 

Baeyer,  Geh.  Rath  Prof.  Dr.Adolph  von,  F.R.S.,Arci8-8tr.  1,  Munich 
Boisbaudran,  Lecoq  de,  Rue  de  Longchamp  113,  Passy,  Paris 

*Canni2zaro,  Prof.  Stanislao,  F.R.S.,  Reale  Universltk,  Rome 
Clarke,  Prof.   Frank  Wijjglesworth,  LL.D.   (Aberd.),  United  States 

Geological  Survey,  Washington,  D.C.,  U.S.A. 
Curie,  Madame  Marie,  La  Sorbonne,  Paris 
Curtius,  Geh.  Rath  Prof.  Dr.  Theodor,  Universitat,  Heidelberg 

Erlenmeyer,  Prof.  Dr.  Emil,  Aschaffenburg,  Germany 

tFischcr,    Geh.    Rath   Prof,    Dr.   Emil,  F.R.S.,   Hessischestrasse    1, 
Berlin,  N,  Germany 
Fittig,  Prof.  Dr.  Rudolph,  Universitat,  Strassburg 
Franchimont,  Prof  Dr.  AntoinePaul  Nicolas,  Rapenburg  104,  Leyden 

Gautier,  Prof.  Arinand  Emile  Justin,  9,  Place-des-Vosges,  Paris 
Gibbs,  Prof.  Wolcott,  M.D.,  Newport,  Rhode  Island,  U.S.A. 
Graebe,    Prof.    Dr.    Carl,   Westendstrasse    28,    Frankfurt-am-Main, 
Germany 

Haller,  Prof.  Albin,  10,  Ruo-Vauquelin,  Paris 

Hittorf,  Dr.  Johann  Wilhelm,  Westfalische  Wilhelms- Universitat, 

Miinster,  Westfalen,  Prussia 
HofF,  Prof.  Dr.  Jacobus  Henricus  van't,  F.R.S.,  Lietzenburgerstrassc 

64,  Berlin,  15,  W.,  Germany 

Korner,  Prof.  Wilhelm,  R.  Scuola  superiore  d'Agricoltura,  Milan 

Ladenburg,  Geh.    Reg. -Rath    Prof.    Dr.    Albert,    Kaiser  Wilhelm- 

strasse  108,  Breslau 
Landolt,  Geh.  Rath  Prof.  Dr.  Hans,  Kaiserallee  222,  Berlin,  W. 
Le  Bel,  Joseph  Achille,  250,  Rue  Saint  Jacques,  Paris 
lie  Chatelier,  Prof,  Henri  Louis,  73,  Rue  Notre  Dame  des  Champs,  Paris 
Lie  ben.  Prof.  Dr.  Adolph,  Molkerbastei  5,  Vienna  L,  Austria 
Liebermann,   Geh.    Rath   Prof.    Dr.    Carl,   Matthaikirchstrasse  29, 

Berlin,  W.,  Germany 

Morley,  Prof,  Edward  Williams,  West  Hartford,  Conn,,  U.S.A. 

•  Faraday  Lecturer,  1872. 
t  Faraday  Lecturer,  1907. 
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Date  of  Election. 
Jan.    20,  1898 


Jan.    20,  1898 
Feb.     6,  1908 


Jnne  16,  1892 
June  16,  1892 
Jan.    20,  1898 

May  18,  1876 
Jan.    20,  1898 

Jan.    20,  1898 

Feb.    6,  1908 


'Ostwald,  Geh.  Eatli  Prof.  Dr.  Wilholm,  LL.D.(AbercI.),Grossbotlion, 
Kgr.,  Sachsen 

Remscn,  Prof.  Ira,  Johns  Hopkins  University,  Baltimore,  U.S.A. 
Richards,    Prof.   Theodore   William,    A.B.    and   Ph.D.   (Harvard), 
Harvard  University,  Cambridge,  Mass.,  U.S.A. 

Schiff,  Prof.  Dr.  Hugo,  Via  Gino  Capponi  3,  Florence,  Italy 
SchloBsing,  Prof.  Dr.  Theophile,  lustitut  Agi'ouomique,  Paris 
Spring,  Prof.  Walth^re,  Rue  Beckmann  32,  Liege,  Belgium 

Thomsen,  Prof.  Dr.  Julius,  F.R.S.,  Lindcvci  13,  Copenhagen 
Troost,  Prof.  Louis  Joseph,  Rue  Bonaparte  84,  Paris 

Waals,  Prof.  Dr.  Johannes  Diderik  van  der,  T.C.,  Hooftstraat  117 

Amsterdam 
Wallach,  Prof.  Dr.  Otto,  Kouigl.  Goorg  August  Univorsittit,  Gottingen, 

Prussia. 

*  Paniday  Locturor,  190-1. 


FARADAY  LECTURERS. 

1869.  Jean  Baptistc  Andre  Dumas. 

1872.  Stanislao  Cannizzaro. 

1875.  August  "Wilhclm  von  Hofmann. 

1879.  Charles  Adolphe  Wurtz. 

1881.  Hermann  Ludwig  Ferdinand  von  llolmholtz. 

1889.  Dmitri  Ivanovitsch  MoudcldelF. 

1895.  Lord  Rayloigh. 

1904.  Wilholm  Ostwald. 

1907.  Emil  Fischer. 


LONQ8TAFF  MEDALLISTS; 

1881.  Thomas  Edward  Thorpe. 

1884.  Coriiclins  O'Sullivan. 

1888.  William  Henry  Porkin. 

1891.  Francis  Robert  Japp. 

1894.  Horace  Tabberer  Brown. 

1897.  Willium  llamsay. 

1900.  William  Henry  Porkin,  jun. 

1008.  William  Jackhon  Popo. 

190C.  Walt.r  Noel  Hartley. 


In  order  that  the  List  of  Felloivs  may  he  as  complete  as  possible,  those  Fellows 
tvhose  nam^s  and  decrees  do  not  appear  in  full  are  requested  to  communicate 
with  the  Assistant  Secretary.   Inaccuracies  shoidd  be  reported  without  delay. 

NAMES  OF  FELLOWS. 


II  Denotes  Life  Members. 

Trans.  Denotes  Menibors  who  have  contributed  Papers  published  in  the  Society's  Transactions. 
Proc,         ,,  ,,  ,,  ,,  ,,  ,,  ,,  „  Proceedings. 

C.  ,,  ,,  ,,  served  on  Council  of  tlie  Society  ;  V. P.  Bii  Vice-President; 

8.  as  Secretary  ;   T.  as  Treasurer ;  F.S.  as  Foreign  Secretary ;  P.  as  President. 


Date  of 
FjIcrUoh. 

1906 


1903 

1871 

1883 
18»0 

1875 

1905 
1892 

1877 

1901 
1892 
1896 
1881 
1885 
1885 
1906 


Trans. 


Trails. 


C.  1882-4 


Trails. 


Trans. 


Trans. 
Trans. 


Abegg,    Richard,    Prof.,    Ph.D.    (Berlin),    Landsbergstrasse    4, 

Breslau,  Germany 
Abell,  Robert  Duncombo,  D.Sc.  (Wales),  Ph.D.  (Leipzig),  F.I.C., 

University    College    of   South    AVales    and    Monmouthshire, 

Cardiff 
Abney,  Sir  William  do  Wiveleslie,  K.C.B.,  Hon.  D.C.L.  (Dun.), 

Hon.  D.Sc.  (Vict.),  Sc.D.  (Dub.),  F.R.S.,  F.I.C.,  Rathmore 

Lodge,  Bolton-gardens-south,  S.W. 
Abraham,  Alfred  Clay,  F.LC,  87,  Bold-street,  Liverpool 
IIAbrines,   Gustavus    Anthony,   Sanitary    Commissioner's   OflSce, 

Gibraltar 
Acworth,  Joseph  John,  Ph.D.    (Erlangen),  F.LC,  Thombank, 

Shootup-hill,  Brondesbury,  N.W. 
Adam,  Adam  Lawson  Kelly,  296,  Bath-street,  Glasgow 
Adams,  Arthur,  F.LC, Kelvin  House,  Edgbaston-road,  Smethwick 
llAdams,  Matthew  Algernon,  F.R.C.S.  (Eng.),  F.LC,  The  Kulm, 

Bcarstod,  near  Maidstone 
Adams,  Ormsby  Gore,  School  of  Mines,  Thames,  Auckland,  New 

Zealand 
Adcock,  Samuel  Robert,  The  St.  Helens  Smelting  Co.,  Atlas- 
court,  St.  Helens,  Lanes. 
Addie,   Robert,   Messrs.    Kennedy   and   Addie,    Norfolk   House, 

Laurence  Pountney  Hill,  E.C 
Adenoy,  Walter  Ernest,  Hon.  D.Sc.  (R.U.I.),  A.R.CS.L,  F.LC, 

Royal  University  of  Ireland,  Earlsfort- terrace,  Dublin 
Adie,  Richard  Haliburton,  M.A.  (Cantab.),  B.Sc.  (Lend.),  136, 

Huntingdon-road,  Cambridge 
Adriance,  John  Sabine,  Ph.D.,  The   Union  League  Club,  Now 

York  City,  U.S.A. 
Agar,  Shelton  Gottlieb,  La  Fontaine,  Clifton,  Guernsey,  Channel 

Islands 
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Date  of 
Election. 


1905 

1879 

1893 

1885 
1892 

1902 

1903 

1888 
1886 
1896 
1907 
1907 

1894 

1901 
1870 

1904 

1894 
1905 

1908 

1899 

1899 

1903 

1885 

1890 

1896 
1899 


Trans. 


Proc. 


Trans. 


Proc, 


FELLOWS  OF  THE  CHEMICAL  SOCIETY. 

Ahlum,  Charles  Chester,  c/o  Messrs.  G.  W.  Lord  and  Co.,  Phila- 
delphia, Pa.,  U.S.A. 
Albright,  George  Stacey,  M.A.    (Cantab.),  Bromesberrow-place, 

Ledbury 
Albuquerque,  John  Pedrozo  d',  Prof.,  M.A.    (Cantab.),  F.LC, 

Government  Laboratory,  Barbados,  West  Indies 
Alcock,  Frank  Harris,  F.I.C.,  9,  Broad-street  Corner,  Birmingham 
Alcock,     John     While,     Central      Brewery,     45,     Mott-street, 

Birmingham 
Alder,     Jolin     Frederick,     28,      Claverly-grove,      Church-end, 

Finchley,  N. 
Alderton,    Gilbert    John,    B.Sc.     (Lond.),    F.LC,     The  Nest, 

Eglinton-road,  Pliimstead,  Kent 
Alexander,  John,  M.A.  (Glas.),  Midfield,  Perth 
Allan,  James  Henry,  45,  Walton-vale,  Liverpool 
Allan,  John,  55,  Northern-grove,  West  Didsbury,  near  Manchester 
Allan,  John  Campbell,  91,  Norse-road,  Scotstoun,  Glasgow 
Allen,    Alfred    Frederick,     B.Sc.    (Lond.),     35,     Purrett-road, 

Plumsteail,  S.E. 
Allen,  Frederick  John,  Phoenix  Chemical  Works,  Upper  North- 
street,  Poplar,  E.        ' 
Allen,  Frederick  Thomas, B.Sc.  (Dun.),32,CuiTock-terrace,  Carlisle 
Allen,   John,    Phoenix   Chemical    Works,    Upper    North-street, 

Poplar,  E. 
Allen,  William  Harold  Richard,  c/o  Straits  Trading  Co.,  Butter- 
worth,  Penang,  Straits  Settlements 
Allibon,  George  Henry,  Mayfield,  Lisburn-road,  Balmoral,  Belfast 
Allison,    James    Albert,    Luchana    Laboratory,    Apartado     45, 

Bilbao,  Spain 
Allmaiul,    Arthur    John,     M.Sc.     (L'pool),     65,     Fulwood-road, 

Liverpool 
Allworthy,    James    Herbert,     Emanuel    School,     Wandsworth 

Common,  S.W. 
II Allworthy,    Samuel    William,  M.A,,  M.D.,  B.Ch.,  L.M.    and 

D.P.H.  (Dub.),  The  Manor  House,  Antrim-road,  Belfa.st 
Alton,     William     Lester    St.    John,    F.LC,     11,    Briar-walk, 

Putney,  S.W. 
IIAmphlett,    Edward  Greonhill,    M.A.    (Oxon.),  3,   Union-place, 

Worthing 
AuderHon,     Frederic     Alfred,     B.Sc.     (Lond.),     F.LC,     31a, 

Clanricardo-gardens,  W. 
Audorsou,  Herbert,  Royal  Latin  School,  Buckingham 
Andoraon,  James  William,  The  Paddock,  Hailing,  near  Rochester 
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Date  of 

Election. 


1906 

1901 

Trans. 

1892 

1908 

1905 

Trans. 

1888 

1882 

1905 

Trans, 

1877 

1898 

Trans. 

1905 

1879 

1903 

1890 

Trans. 

1903 

1884 

1875 

1900 

Proc. 

1903 

Trans. 

1899 

1870 

Trans. 

1906 

1900 

Trans. 

1894 

1903 

1900 

1905 

1901 

Anderson,  Robert,  Chester-road-west,  Sunderland 

Anderson,  William  Carrick,  M.A.,  D.Sc.  (Glas.),  7,  Scott-street, 
Garnethill,  Glasgow 

Anderson,  William  Smellie,  Christmas  Island,  Straits  Settle- 
ments 

Andreae,  Edward  Philip,  Ph.D.  (Berlin),  Crestalba,  Champion 
Hill,  S.E. 

Andrews,  Albert  Edward,  St.  Hilda,  20,  Carew-road,  Thornton 
Heath,  Surrey 

Andrews,  Edward  Arthur,  St.  Mary's  Hospital,  Paddington,  W. 
II Andrews,  Lanncelot  Winchester,  Ph.D.  (Gottiugon),  3731,  West- 
minster-place, St.  Louis,  Mo.,  U.S.A. 

Angel,  Andrea,  M.A.  and  B.Sc.  (Oxon.),  17,Banbury-road,  Oxford 

Angell,  John,  F. I.C.,6,  Beacon's-field,  Derby-road,  Withington, 
Manchester 

Annable,  Henry  William  Coupe-,  Gresham  House,  Egham, 
Surrey 

Anthony,    Charles,  jun.,  M.Inst.  C.E.,  Casilla   de  Correo,  149, 

Bahia  Blanca,  Argentine,  S.  America 
II  Appleby,  Herbert,  2,  John  Dal  ton-street,  Manchester 

Appleyard,  George  Henry,  F.I.C.,  Wilmington  Oil  Mills,  151, 
Cleveland-street,  Hull 

Appleyard,  James  Robert,  Royal  Technical  Institute,  Salford 
II  Appleyard,  Percy,  Albany,  Western  Australia 

Archbutt,  Leonard,  F.I.C.,  The  Yews,  Madeley-street,  Derby 

Armistead,  William,  M.B.andC.M.(Edin.),  Stapleford,  Cambridge 

Armitage,  Francis  Paul,  13,  Palliser-road,  West  Kensington,  W. 

II Armstrong,  Edward  Frankland,  D.Sc.  (Loud.),  Ph.D.  (Berlin), 
c/o  Messrs.  Huntley  &  Palmers,  Reading 

Armstrong,  Frederick  William,  6,  St.  Thomas's-terrace,  Wells, 
Somerset 

II Armstrong,  Henry  Edward,  Prof.,  LL.D.  (St.  Andrews),  Ph.D. 
(Lips.),  F.R.S.,  55,  Granville-park,  Lewisham,  S.E.  ;  and 
Central  Technical  College,  Exhibition-road,  S.W. 

Arnaud,  Francis  William  Frederick,  F.I.C.,  The  Town  Hall, 
Portsmouth 

Arup,  Paul  Seidelin,  M.A.  (Nova  Scotia),  62,  Haverstock  Hill, 
N.W. 

Ashdown,  Charles  Henry,  Monastery-close,  St.  Albans 

Ashdown,  Herbert  Henry,  88,  Southgrove-road,  Sheffield 

Ashton,  James,  Hacken  Sewage  Works,  Moses-gate,  Bolton 

Ashwell,  James  Henry,  117,  Waterloo-crescent,  Nottingham 

Aspinall,  Thomas,  62,  Gilnow-road,  Bolton 
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Date  of 

Election. 


1900 

Trans. 

1901 

Trans. 

1903 

1872 

Trans. 

1862 

Trans, 

C.  1874-8 

1903 

Trans. 

1872 

Trans. 

1903 

1895 

Trans. 

1886 

1906 

Trans. 

1892 

1896 

1891 

1903 

1907 

Trans. 

1904 

1907 

1875 

Trails. 

1893 

1900 

Trans. 

1884 

1891 

1901 

1889 

1 
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Aston,  Bernard  Cracroft,  N.Z.  Agricultural  Dcpt.,  Wellington, 
New  Zealand 

Aston,  "William  George,  12,  Douglas-road,  Goodmayes,  Ilford,  E. 

Atkinson,      Harford      Montgomery,      B.Sc.      (Wales),      Ph.D. 

(Gottingen),  69,  George-street,  Limerick,  Ireland 
II Atkinson,  Robert  William,   B.Sc.   (Lond.),   F.I.C.,  44,  Stuart- 
street,  Cardiff 
IIAttfield,    John,  Prof.,    M.A.    and    Ph.D.   (TUbingen),    r.R.S., 
F.I.C.,  Ashlands,  Watford,  Herts. 

Attwell,  Herbert  Moore,  A.R.  C.S.,  Stoke  Hill  House,  Limpley 
Stoke,  Bath 

Attwood,  George,  M.Iust.C.E.,  Steyuing  Manor,  Stogursey, 
Somerset ;  and  Mansion  House  Chambers,  13,  Sisc-lano, 
Queen  Victoria-street,  E.  C. 

Aubrey,  Henry  James,  The  Cross,  Worcester 
llAuden,  Harold  AUden,  Central  Laboratory,  United  Alkali  Co., 
Widnes,  Lanes. 

Audley,  James  Aloysius,   B.Sc.   (Lond.),  A.R.C.S.,  F.I.C.,  c/o 
Messrs.    G.    Howson   and    Sous,    Eastwood    Sanitary   Works, 
Hanley,  Staffs. 
II  Austin,  Percy  Corlott,  M.A.  (Cantab.),  Bingham,  near  Nottingham 

Avery,  David,  Working  Men's  College,  Melbourne,  Australia 

Aykroyd,  Henry  Edward,  Scaitclilfe,  Quecn's-road,  Hkley,  Yorks. 

Aylan,  John  Charles,  Royal  Laboratory,  Royal  Arsenal,  Wool- 
wich, S.  E. 

IIBadcock,    William  Cornish,    M.A.    (Cantab.),    The    Grammar 

School,  Crediton,  Devon 
Bagley,    George,     c/o    Young's   Chemical    Works,    41 B,    Kent- 
terrace,  Wellington,  Now  Zealand 
Baguloy,  Allan,  B.Sc.  (Wales),  F.LC,  Harris  Institute,  Preston 
Bailey,  Francis  James,  Findon  Hill,  Sacriston,  Durham 
II Bailey,  George  Herbert,  Ph.D.  (Heidelberg),  D.Sc.  (Lond.),  The 
University,  Manchester  ;  and  Marple  Cottage,  Marjilc,  Cheshire 
Bailey,  Henry,  6,  Mclroso-avenuo,  Wimbledon  Park,  S.  W. 
P>ain,  Alexander  Williiim,  B.A.,  B.Sc.  (Lond.),  F.  I.C,  Fairlight, 
Mnswell-rise,  Muswell  Hill,  N. 
II Bain.    Daiiirl,    Unit.^d    Alkali    Co.,    Ltd.,    Allluisen'.s    Works, 

Gateshead-on-Tyno 
Bairstow,  John,  IJurlcy,  Queon'u-park,  Cliostor 
Bakor,    Arthur,   2,  Carlton -avenuo,    Horn's  Cross,   Grocnhitbe, 
8.0. ,  Kent 
II Baker,    Charles    Frederic,   B.Sc.    (Tiond.),    Ph.D.     (Strassburg), 
Tuchnical  College,  Sunderland 
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Onte  of 
Election. 


1883 

Traiia. 

1899 

1907 

Trans. 

1902 

1900 

1881 

Trans, 

1884 

Trans. 

C.  1899-08 

1893 

Trans. 

C.  1908- 

1901 

1908 

1873 

1901 

Trans. 

1907 

1892 

1908 

1896 

1891 

Trans. 

C.  1905-08 

1880 

1890 

Proc. 

1896 

1907 

1906 

1871 

1904 

Trans, 

1905 

1880 

1 

II Baker,  Cliarles  John,  The  Schools,  Shrewsbury 
Baker,  Clemeut  Harrison,  c/o  Messrs.  C,  Harrold  k  Co,,  2  and  3, 

St.  Paul's-square,  Birmingham 
Baker,  Frank,  B,Sc.  (Loud.),  A.I.C,  St.  John's  School,  Eton; 

and  50,  Frederick-street,  Widnes 
Baker,  Frederick  Guy  Stirling,  M.A.  (Oxon.),  Marryatt's  Lodge, 

Suaresbrook,  Essex 
Baker,  Frederick  Nolan,  Lieut.,  R.A,,  c/o  Messrs.  W.  T.  Allen  & 

Co.,  132,  Queen  Victoria-street,  E.C. 
Baker,  Harry,  F.I.C,  Epworth  House,  Moughland-lane,  Runcorn, 

Cheshire 
IIBaker,  Herbert  Brereton,  M.A.,  D.Sc.  (Oxon.),  F.R.S.,  Christ 

Church,  Oxford 
Baker,  Julian  Levett,  F.LC,  Stainesbury  Holt,  Eingston-road, 

Staines 
Baker,  Thomas  Thome,  7,  St  James'-avenue,  Cricklewood,  N.  W. 
Baker,   William   Henry  Benson,   B.A.    (Oxon.),   Frognal  Dene, 

Hampstead,  N.W. 
Baldock,  John  Henry,  Overdale,  St.  Leonard's-road,  Croydon 
Ball,  Walter  Craven,  B.A.  (Oxon.),  Guy's  Hosjutal,  S.E.  ;  and 

2,  Keston-villas,  Keston,  Kent 
Ball,    William     Robert,    B.Sc.    (Lond.),    48,     Cambridge-road, 

Thoruaby  -on-Tees 
ilBallantyno,  Horatio,  F.LC,  75,  Chancery-lane,  W.C. 
Balluntyue,    William    Henry,    B.Sc.    (Glas.),    99,    Holmdeue- 

avcnue.  Heme  Hill,  S.E. 
Ballingall,  William,  M.A.  (St.  Andrews),  Ardarrock,  Dundee 
Baly,  Edward  Charles  Cyril,  F.LC,  University  College,  Gower< 

street,  W.C. 
Bamber,  Heury  Kelway  George,  Ingress  House,  Greenhitbe,  Kent 
Bamber,  Montague  Kelway,  F.LC,  The  Laboratory,  Hyde-park- 
corner,  Colombo,  Ceylon 
Banerjee,  Gopal  Chandra,  Kaiser  Soap  Co.,  Cawnporc,  India 
Banks,  Arthur  John,  c/o   Grailik  Lubricant  Co,,   1,   Rowland- 
street,  Miles-street,  Liverpool 
Banner,  George  Ernest,  10,  HighQeld-road,  Rock  Ferry,  Cheshire 
II  Bannister, Richard, F.  I. C. , 59,  Tregunter-road,  S.  Kensington,  S.  W. 
Barbour,    William,    M.A.     and    B.Sc.    (St.    Andrews),    F.LC, 

Dalswinton,  26,  All  Saints'-road,  Peterborough 
Barbrook,  George  Henry,  c/o  Messrs.  T.  Prentice  &  Co.,  Stow- 

market,  Suffolk 
Bai"clay,  Arthur  Edward,  95,  Farringdon-street,  E.C. 
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Date  of 
Election 

1903    Trails, 


1906 
1890 
1903 
1896 


1870 
1894 

1897 


1897 
1891 

1905 

1876 


Trans, 


Trans. 


1907 

Proc. 

1908 

1888 

1891 

1869 

1906 

Trans. 

1901 

1906 

Trans. 

1872 

1908 

1898 

1864 

Trans. 

1907 

Trans. 
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IIBarger,  George,  M.A.   (Cantab.),  D.Sc.  (Lond.),  The  Wellcoim 

Physiological    Research    Laboratories,  Brockwell  Hall,  Herni 

Hill,  S.E. 
Barker,  Arthur   Ernest,  B.A.,   B.Sc.   (Lond.),    Royal   Gramma: 

School,  Colchester 
II Barker,  Joseph,  Rev.,  M.A.  and  D.D.  (Oxon.),  Newton  House 

Newton,  near  Nottingham 
Barker,  Thomas  Vipond,  B.A.  and  B.Sc.  (Oxon.),  Mineralogica 

Dept.,  University  Museum,  Oxford 
Barker,  William  Henry,  B.Sc.  (Lond.),  Addiscombe,  Empress 

avenue,  Wanstead  Park,  Essex 
Barklie,  Robert,  Faunmore,  Strandtown,  Belfast 
Barlet,  Stdphaue,  B.  hs  Sc.  (Gall.),  97,  St.  Mark's-road,  Nortli 

Kensington,  W. 
Barlow,    Herbert   William  Leyland,   M.A.    and   M.D,  (Oxon.j 

M.R.C.S.   and  L.R.C.P.    (Lond.),   D.P.H.,   (Cantab,),   Holl; 

Bank,  Croftsbank-road,  Urmston,  Manchester 
Barlow,  William,  F.R.S.,  The  Red  House,  Stanmoro,  Middles )x 
Barnes,     Edward     Artliur,     c/o     Nordenfjeldske    Sproengstof 

Aktieselskab,  Aasenfjorden,  Norway 
Barnes,   James   Hector,  Prof.,    B.Sc.    (Birm.),    F.LC,   Govern 

ment  College  of  Agriculture,  Lyallpur,  Punjab,  India 
II  Barnes,   Richard   Leburn,   Phcenix   Chemical   Works,    Hackne 

Wick,  N.E. 
Barnett,  Edward  de  Barry,  University  College,  Gower-street,  W.C 
Barr,   Guy,  B.A.  (Cantab.)  B.Sc.  (Lond.),  79,  Fillebrook-road 

Leytonstone,  N.E. 
II  Barraclough,  William  Herbert,  F.LC,  Mortomley,  near  Sheffiol 
Barratt,  John  Treoby,  Bronheulog,  Mostyn,  Nortli  Wales 
Barret,  Edward  Louis,  B.Sc.  (Lend.),  F.LC,  12,  Avenue  de  1 

Grande  Ainc^o,  Paris 
Barrett,  Ernest,  B.Sc.  (Lond.),  121,  Algernon-road,  Lowishani 

S.E. 
Barrio,     Thomas     Stewart,    4,     Newton-street,     Chnring-cross 

Glasgow 
Barrowcliff,  Marniaduke,  F.LC,  82,   Highfield-road,   Dartford 

Kent 
llBarton,  Robert,  Royal  Mint,  Melbourne,  Australia 
Barton,  Robert,  juii.,  48,  Wollc^loso-niount,  Cnrlton-Iiill,  Leeds. 
Baskorville,    Charles,     B.Sc.    (Virginiii),     Ph.D.  (N.    Carolina) 

College  of  tlie  City  of  Now  York,  Now  York  City,  U.S.A. 
{^"Iw-S"}  lH^a»»*«tt,  Ilonry,  F.LC,  20,  Bolitlm-villiw,  Barnsbury,  N. 

Bussotl,  Henry,  juii.,  D.Sc.  (Lond.),  Ph.D.  (Munich),  D.  fts  Sc 

(Nancy),  F.LC,  The  Uuivorsity,  Livcq)ool 
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Date  of 
Election. 

1891 

1893 

1896 

1905 
1896 
1892 
1906 
1874 
1903 

1874 
1879 


1897 
1891 
1861 

1903 

1867 

1905 

1903 

1899 
1902 

1864 
1890 

1901 
1890 

1871 

lyuo 

1901 
1879 


Trans. 


Trans. 
Trans. 


Trans. 


Bate,  William,  Ladbroke,  Hayle,  Cornwall 

Bateman,  John,  Clovelly,  14,  Stirling-road,  Clapham  Rise,  S.W. 

Bathurst,    Charles,    jun.,    B.  A.    (Oxon.),    3,     Stone-buildings, 

Lincoln's  Inn,  W.C. 
Baxter,  John  George,  River  View,  Burch-road,  Rosherville 
Bay,  Lauritz  Hansen, B.Sc.  {Lond.),Deacon'.'j  School,  Peterborough 
Bayliss,  Charles,  Mi  no,  Castle  Bromwich,  near  Birmingham 
Bayliss,  "William  Heath,  Brewery  House,  Ashwell,  Herts. 
Bayly,  Francis  William,  Church  Cobhani,  CoLham,  Surrey 
Bayly,  Harold  Goodcnough,  F.I.C.,  Usine  St.  Madeleine,  Trini- 
dad, West  Indies 
IIBayne,  James,  31,  Vaughan- terrace,  Harrow 
llBayne,  William  Thirlwall,  LL.D.  (Cantab.),  Brockhill,  Broad- 

clyst,  Exeter 
Beadle,  Alec  Alfred,  333,  Gray's  Inn-road,  W.C. 
Beadle,  Clayton,  Halewood,  Sidcup,  S.O. ,  Kent 
IIBeadnell,    Charles   Edward,  Major,    R.A.,    Hafod,    Llaudinam, 

S.O.,  Montgomeryshire 
Beadnell,   Charles  Marsh,   M.R.C.S.   (Eng.),  L.R.C.P.   (Lond.), 

Fleet  Surgeon,  H.M.S.  King  Alfred,  China  Station 
Beale,  William  Phipson,  K.C.,M.P.,  10,  New-court,  Carey-street, 

Lincoln's  Inn,  W.C.  ;  and  2,  Whitehall-court,  S.W. 
Bealey,  Eisvard  Williams,   B.A.  (Cantab.),  14,   Kildare-gardens, 

Bayswater,  W. 
Beam,  William,  M.A.,  M.D.   (Penn. ),  F.I.C,  Chemical  Labora- 
tory, Gonlon  College,  Khartoum,  Soudan 
Bean,  Percy,  17,  Dickinson-street,  Manchester 
Bcanes,  Alfred   Edward,   Falcon   Works,  Wallis-road,  Hackney 

Wick,  N.E. 
II  Bcanes,  Edward,  Moatlands,  Paddock  Wood,  Kent 
Beardmore,  George  Russell,  L.R.C.P.  (Lond.),  M.R.C.S.  (Eng.), 

L.S.A.,    D. P. H.    (Cantab.),    Warwick    House,    Upper-street, 

Islington,  N. 
Beaven,  Edwin  Sloper,  5,  Boreham-terrace,  Warminster 
Beck,  Charles  Ridgeway,  F.I.C,  33,  Wertor-road,  Putney,  S.W. 
II Beckett,  George  Henry,  F.I.C,  35,  South  Beach-road,  Ardrossan, 

N.B. 
Beckett,   Richard   Henry,    Prof.,    B.Sc.    (Lond.),    The    College, 

Nagpur,  C.P.,  India 
Bedford,  Frederick,  B.Sc.(Lond.),  Ph.D.  (Halle),  9,  Market-place, 

Sleaford,  Lines. 
Bedson,  Peter  Phillips,  Prof.,  M.A.,  D.Sc.  (Lond.  and  Dun.), 

B.Sc.  (Vict.),  F.I.C,  Arinsti'ong  College  of  Science,  Newcastle- 

ou-Tyne 

O 
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Date  of 
Election 

1901 

1905 

1899 

1872 

1891 
1888 

1891 

1886 

1889 
1898 

1865 

1907 
1889 
1906 
1904 

1905 
1879 
1874 

1902 

1902 

1881 


Trans. 


C.  1907- 


Trans. 


Trans. 


Trans. 


Proc, 


1904 
1000 

1904 

1908 
1905 


Trans. 
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Bedwell,  John  Cardew,  B.Sc.  (Lond.),  65,  Higli-street,  Colchester 
Bees,  William  James,  B.Sc.  (Lond.),  43,  Ash-grove,  Hyde-park, 

Leeds 
Beesley,  Frederick  Arnold,  B.Sc.  (Loud.),  23,  Whitmore-road, 

Beckenham,  Kent 
IIBeilby,  George  Thomas,  F.R.S.,  F.LC,  11,  University-gardens, 

Glasgow 
Belbin,  Tom  St.  John,  Capt.,NortonthorpeHall,near  Huddersfield 
Belcher,  John  Hope,  B.A.,  B.Sc.  (Lond.),  Municipal  Technical 

Institute,  Coventry 
II  Bell,   Albert  Edward,    F.LC,   59,    Trinity-square,    Southwark, 

S.E. 
Bell,  Chichester  Alexander,  B.A.,  M.B.  (Dub.),  F.LC,   Brook- 

lands,  Dawlish,  S.  Devon 
Bell,  Edward  Wightman,  The  Chantry,  Spalding 
Bell,  Hugh  Poynter,  M.A.  (Cantab.),  17,  Tothill-street,  West- 
minster, S.  W. 
II Bell,  J.  Carter,  A.K.S.M.,  F.LC,  The  ClifT,  Higher Broughton, 

Manchester 
Boll,  John  Forbes,  Craigmillar,  Edinburgh 
ilBelU  Percy  Carter,  F.LC,  Milburn,  New  Jersey,  U.S.A. 
Bell,  William  Edward,  Langholm,  Yarborough-road,  Lincoln 
Bellars,    Albert    Ernest,    B.A.    (Cantab.),    Magdalene     CollegOi 

Ciimbridge 
Belton,  Francis  George,  16,  Clarkson-street,  Glossop-road.Sheflielil 
Bemrose,  Joseph,  F.LC,  56,  St.  Famille-stroet,  Montreal,  Canadf 
IIBcndix,  David,  F.LC,  Sutherland  Lodge,  371,  Romford-road, 

Forest  Gate,  E. 
Bengough,  Guy  Duustan,  ItLA.  (Cantab.),  Tlie  University,  anti 

25,  Huskisson-strcet,  Liverpool 
Bonham,  Keith  Beuham,   B.Sc.    (Lend.),    F.LC,    Dean's   Hill, 

Stafford 
Benjixmin,  Marcus,  A.M.  (Lafayette),   Pli.B.  (Columbia),  Ph.D, 

(Na.shvillc),   Sc.D.   (Pennsylvania),    U.S.    National    Museum, 

Washington,  D.C,  U.S.A. 
Bonn,  Robert  Haslain  Durward,  West  Mount,  Montreal,  Canada 
Bennett,    Alexander    Hutchcon,    c/o  Messrs.    Ogston    &   Mooro 

Mo8.sina,  Sicily 
Bennett,  Charl(!8  Tliomas,   B.Sc.  (Lond.),  A.LC,   57,   Larklmll 

rise,  Clapham,  S.W. 
Honuutt,  Colin  Noiil,  Escot,  Penzance,  Cornwall 
Ucnuolt,  Joseph,  Windsor  Printing  Co.,  Noith  Adams,  Ma.ss. 

U.S.A. 


FELLOWS  OP   THE  CHEMICAL   SOCIETY. 


19 


Date  of 
Election. 


1892 

1904 

1896 

1907 
1890 
1902 

1882 

1895 

1890 
1893 

1906 
1882 
1907 

1898 

1891 
1888 
1906 

1883 
1908 

1886 

1903 

1897 
1903 

1903 

1903 
1865 

1901 


Trans. 


Trans. 


Trans. 


Trans. 


Proc. 


Trans. 


/C.lS98-\ 
I    1000    / 


Bensusan,  Arthur  John,  The  Ouro  Proto  Gold  Mines  of  Brazil,  Ltd. , 

Minas  de  Passagem,  Ouro  Preto,  Brazil 
Beutley,   Walter  Henry,  M.A.  (Oxon.),  Merton,  Everton-road, 

Addisconibe,  Croydon 
Bentley,  William  Henry,  B.Sc.  (Vict.),   12,   Cromwell-terrace, 

Irlam,  near  Manchester 
Benton,  Frank  Stanley,  Hursthead,  Reigate,  Surrey 
Bentz,  Ernest,  107,  Shaw-lane,  Dinting,  near  Manchester 
Bergtheil,  Cyril,    Research  Station,   Sirseah,   Mozufferpore    Post 

Office,  T.  S.  Railway,  India 
IIBeringer,  John  Jacob,  A.R.S.M.,  F.I.C.,  Basset-road,  Camborne, 

Cornwall 
Berkeley,  The  Rt.  Hon.  The  Earl  of,  F.R.S.,  Foxcombe,  Boar's 

Hill,  Oxford 
II  Berncastle,  Richard,  15,  Ladbroke-gardens,  Netting  Hill  Gate,  W, 
Berridge,  Douglas  Jesse  Penfold,  M.A.  (Oxon.),  The  Laboratory, 

Malvern  College 
II  Berry,  Arthur  John,  5,  University-gardens,  Glasgow 
IIBerry,  Edward  Elhanan,  F.LC,  44,  London  Wall,  E.G. 
Berry,    Leslie    Hamilton,    B.Sc.    (Lond.),    A.LC,   Fensharst, 

Croham  Park-avenue,  S.  Croydon 
Berry,  Reginald  Arthur,  F.LC,  The  West  of  Scotland  Agricul- 
tural College,  6,  Blythswood-square,  Glasgow 
Berry,  Thomas  William,  Education  Office,  Pentre,  Rhondda,  Glam. 
Berry,  William,  7,  Hampton-park,  Redland,  Bristol 
Bethea,  Oscar  Walter,  Prof.,  M.D.  (Miss.),  Ph.G.  (Atlanta),  Mis- 
sissippi Medical  College,  Meridian,  Miss.,  U.S.A. 
llBevan,  Edward  John,  F.LC,  3,  New-court,  Carey -street,  W.C. 
Bevan,  Edward  Morris,  10,  Coronation-street,  AberkenRg,  near 

Bridgend 
Bevan,    John    Williams,   F.LC,    Risedale,    St.    James-crescent, 

Swansea 
Beveridge,  Wilfred  William  Ogilvy,  Major,  R.A.M.C,  D.S.O., 

M.I5.   (Kdin.),   D.P.H.    (Cantab.),  R.  Army  Clothing   Dept., 

Grosvenor-road,  S.  W. 
Bhaduri,  Jyoti  Bluishan,  M.A.  (Calcutta),  Krishnaghur  College, 

Krishnaghur,  Dist.  Nadia,  Bengal,  India 
Bhaduri,  K.,  Prof.,  M.A.  (Calcutta),  Canning  College,  Lucknow, 

India 
Bibby,  Charles  Drake,  69,  Queen's-road,  Twickenham,  Middlesex 
Bibby,  Robert  Gordon,  York  Hotel,  Albemarle-street,  W. 
IIBickerdiko,  William  Edward,  F.LC,,  Brycrs  Croft,  Wiipshire, 

near  Blackburn 
IIBiekford,  Harding,  46,  Currie-street,  Adelaide,  South  Australia 

c  2 
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1904 
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1899 
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Trans. 


Trans. 
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Biggart,    John    "William,    F.I.O.,     Chemical    Laboratory,    29, 

Cathcart-stroet,  Greenock 
Biggs,  Charles  Henry  Walker-,  140,  Salisbury-court,  Fleet-street, 

E.C. 
Bingley,  John,  Northampton 
Binks,     Frederick    Nisbet,    39,    Kenilworth-road,    Monkseaton, 

Northumberland 
Bird,  William  Rowland,  Chem.  Lab.,  G.W.R.  Works,  Swindon 
Birkett,  Walter,  23,  Carline-road,  Lincoln 
Birt,  Roderick  Harold  Caj)per,  B.A.  (Oxon.),  St.  Peter's  College, 

Radley,  Abingdon 
II Black,    Andrew    Heggie,    St.   John's,    Wakefield ;     and    Moor 
Lodge,  Harrogate 
Black,  John  Wyclif,  20,  Mardale-crescent,  Edinburgh 
Blackburn,   Thomas,  Aruba   Phosphaat   Maatscliappy,  Curajoa, 

West  Indies 
Blackman,  Walter  Lionel,  Stanthorpc-roa(l,  Streatham,  S.W. 
Blackshaw,  George  Neville,  B.Sc.  (Wales),  Government  School  of 
Agriculture,  Elsenburg,  Mulder's  Vlei,  Cape  Colony,  S.  Africa 
Blackshaw,  John  Frank,  The  Midland  Dairy  Institute,  Kingston 

Fields,  Derby 
Blair,  Herbert,  23,  Ashley-road,  West  Harton,  Soutli  Shields 
Blake,  George  Stanford,  10,  Pyrland-road,  Richmond,  Surrey 
Blake,  Robert   Frederick,  F.I.C.,  Chemical  Department,  Queen's 

College,  Belfast 
Blake,  William  Henry,  12,  Lombard-street,  Newcastle-on-Tyne 
IIBlanshard,    Charles    Thomas,     M.A.    (Oxon.),    Enfiold-mount, 

Woolton,  Liverpool 
Blatchley,    Charles  Frederick  Polwhele,   B.A.   (Oxon.),  56,  St, 

John's  Wood-terrace,  N.W. 
Bleckly,  Arthur  Sanderson,  Thclwall  Lea,  near  Warrington 
Blcnkinsoj),   Richard,    c/o   Messrs.  May  &  Baker,  Ltd.,  Gardei 

Wharf,  Church-road,  Battersea,  S.W. 
Bleukinsop,  William  Edmund  Brandford,  c/o  Messrs.   May  anc 

Baker,  Ltd.,  Garden  Wharf,  Church-road,  Battersea,  S.W. 
Bliss,  Henry  James  Wheeler,    M.A.   (Oxon.),  c/o  Tho  Thamei 

Varnish  Co.,  Ltd.,  Island  Wharf,  Rainham,  Essex 
Blofeld,  Stuart,  Rev.,  IJ.A.,   B.Sc.  (Lond.),  St.  John's  College 

Batter-sca,  S.W. 
II Blood,  Maurice,  M.A.  (Oxon.),  16,  Aloxandni-road,  Kingston-oii 
Thames 
Bloomer,    Frederick    John,    F.  LC,    Ponpout,    Clydach,    S.O. 
Glamorgan 
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1890    Trans. 
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1865 

1896 

187f 

1892 

1908 

1875 

1902 
1878 

1898 

1906 
1869 
1901 

1899 
1883 

1893 

1893 

1884 

1881 

1895 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Blount.Bertram,  F.I. C,  76 and 78, York-street, Westminster.S.W. 
Bloxam,  Artlmr  George,  F.I.C.,  105,  Birkbeck  Bank-chambers, 

Southampton-buildings,  W.C. 
IIBloxam,    William    Popplewell,    Prof,,    B.Sc.    (Lond.),    F.I.C., 

Clothworkers  Research  Laboratory,  The  University,  Leeds 
Bluman,    Nicholas  John,   c/o   Messrs.    Blunian   k  Stern,   Ltd., 

Plough-bridge,  Deptford,  S.E. 
Blundstone,    Edwin    Richardson,    B.A     (Cantab.),    Heathfield, 

Hampton  Hill,  Middlesex 
Blunt,    Thomas    Porter,    M.A.    (Oxen.),    F.LC,    Tower-place, 

Shrewsbury 
Blyde,   Joseph   Edwin   Alger,  Merlin  House,  Broomgrove-road, 

Sheffield 
Blyth,    Alexander  Wynter,    M.R.C.S.  (Eng.),    L.S.A.   (Lond.), 

F.LC,  26,  Avenue-road,  Regent's  Park,  N.W. 
Blyth,  Mert'dith  Wynter,  B.A.  (Cantab.),  B.Sc.  (Lond.),  F.LC, 

3,  Upper  Gloucester-place,  Marylebone-road,  N.W. 
Blyther,     Donald    Francis,    B.Sc.    (Lond.),    77,    Knights-road, 

Silvertown,  E. 
IIBoake,    Arthur,    Chemical    Works,    Stratford,    E.  ;    and   High- 
standing,  Loughton,  Essex 
Boardman,  Ernest,  B.Sc,  (Vict.),  619,  St.  Helens-road,  Bolton 
Bodmer,  Richard,  F.LC,  Analytical  Laboratory,  16,  Southwark- 

street,  S.E. 
Bogert,   Marston    Taylor,    Prof.,    B.A.    and    Ph.B.   (Columbia), 

Columbia  University,  New  York  City,  U.S.A. 
Bogue,  Thomas  Going  Stoney,  5,  Kenilworth-square,  Dublin 
ilBolas,  Thomas,  F.LC,  60,  Grove-park-terrace,  Chiswick,  W. 
Bolton,    Edward   Richards,    16,    Flanchford-road,   Ravenscourt 

Park,  W. 
II  Bond,  Alfred  Ernest,  Peterbrook,  Warstock,  near  Birmingham 
Bond,  Henry    Charles,   Rev.     M.A.    (Oxon.),    Belle    Vue    Hall, 

Brighton 
II Bone,  William  Arthur,  D.Sc.  (Vict.),  Ph.D.  (Heidelberg),  F.R.S., 

West  House,  Lidgett-park-road,  Roundhay,  Leeds 
Boone,    William   Thomas,    B.Sc.    (Loud.),    6,    Sydenham-villas, 

Cheltenham 
Borland,    William    Dalrymple,    F.LC,    Beacon    Lodge,    Green 

Street  Green,  near  Dartford,   Kent 
IIBorns,  Henry,  Ph.D.  (Greifswald),  5,  Sutton  Court-road, Chiswick, 

W. 
IjBorradaile,  Lancelot  Alexander,  M.A.  (Cantab.),  Selwyn  College, 

Cambridge 
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1861 


1894 
1881 
1881 

1887 
1869 
1886 
1894 
1901 
1905 
1891 
1865 
1888 
1894 
1906 
1899 
1896 

1893 
1862 

1896 

1894 

1001 
1869 
1908 


Proc. 
Trans. 
Trans. 


Trans. 


Trana. 
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IIBosanquot,  Robert  Holford  Macdowall,  M.A.  (Oxon.),  F.R,S., 

Castillo  Zamora,  Realijo  Alto,  Teneriffe,  Canary  Islands 
Bose,  Chimi  Lai,  Prof.,  25,  Mohendra  Bose's-lane,  Calcutta 
Bostock,  George  Henry,  217,  Beatrice -street,  Toronto,  Canada 
Botliamley,  Charles  Herbert,  F.I.C.,  Tangle  Wood,  Southside, 

Weston-super-Mare 
Bott,  William  Norman,  Ph.D.  (Heidelberg),  16,  St.  Helens-place, 

E.G. 
II  Bottomley,  James  Thomson,  M.A.,  D.Sc,  Hon.  LL.D.,  (Glas.), 

F.R.S.,  13,  University -gardens,  Glasgow 
Bottomley,    William    Beecroft,    Prof.,    M.A.  (Cantab.),    Ph.D., 

35,  Downside-crescent,  Hampstead,  N.W. 
Boul,  William  Good,  M.A.  and  LL.D.  (Dub.),  D.C.L.  (Dun.), 

Tideswell  Grammar  School,  near  Bu.xton 
Bousfield,  Edward  George  Paul,  The  Saxon  Engineering  Co.,  Ltd., 

Fenton,  Stoke-on-Trent 
Bousfield,  W^illiam  Robert,  M.A.  (Cantab.),  K.C.,  St.  Swithin's, 

Hendon 
Bovell,   John    Redman,    Dodd's    Botanical    and    Experimenta] 

Station,  Barbados,  West  Indies 
IIBowdlcr,  Arthur  Clogg,   F.I.C.,  20,    Bank-terrace,   Wellington- 
street,  Blackburn 
Bower,  Frank,  c/o  Messrs.  Truman,  Hanbury  and  Buxton,  Spital- 

fields,  E. 
Bowes,   Harry,   F.I.C.,  Messrs.  Bowes  and  Sims,  40,   Radford- 

street,  Blackley,  Manchester 
Bowis,  William  Jolin,  Ph.D.   (Ziirich),    97,    North-road,   West 

Bridgford,  Notts. 
Bowles,    Bertram  Hennessey,    Overdale,    Eastwood-road,   Soutl 

Woodford,  N.E. 
Bowloy,  Joseph  John,  64,  Redcliffo-gardens,  South  Kensington, 

S.W. 
Bowman,  Frederic  Edmund,  4,  Albert- square,    Manchester 
Bowman,  Frederic  Hungcrford,  F.I.C.,  Assoc.  Inst. C.  E.  andM.E., 

4,  Albert- square,  Manchester 
llliowman,    Herbert  Lister,   M.A.    (Oxon.),    Greonham-common, 

Newbury,  Berks. 
Boyd,    David   Runciman,  Prof.,  D.Sc.   (Gins.),   Ph.D.    (Hoidel- 

borg),  F.I.C.,  The  Hartley  University  College,  Southampton 
Boyors,  Henry,  20,  Knox's-street,  Sligo 
llBraby,  Kri'doric,  I^isliey  Lodge,  Toddington 
Bradbury,    Samuel,    Femclilf,    Miltongrovn,    Globolands-road, 

Ashtou-ou-Moraey,  Choshiro 
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1895 

1876 

1888 
1906 
1894 

1903 

1904 

1882 

1908 

1882 

1896 

1905 

1883 
1901 

1904 

1897 
1890 

1898 

1893 
1906 

1905 

1883 

1884 

1902 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Bradford,  Henry,  c/o  W.  H.  Gorringe,  Esq.,  Aberfeldy,  Southwick, 

near  Brighton 
II  Bradley,  Nathaniel,   Sunnyside,    College-road,    Whalley  Range, 

Manchester 
Bradshaw,  Charles,  169,  Spring  Vale-road,  Sheffield 
Braid,  Arthur  Forbes,  Sewaron  House,  Sewaron,  N.J.,  U.S.A. 
Brame,  John  Samuel  Strafford,  Royal  Naval  College,  Greenwich, 

S.E. 
Branch,  George  Thomas,  c/o  Messrs.  Strachan  &  Co.,  Chemists, 

Umtali,  Rhodesia,  S.  Africa 
Brand,  Herbert  Frank,  M.A.  (Lond.),  13,  Clifton-road,  Brockley, 

S.E. 
Branson,  Frederick  Woodward,   F.I.C.,   14,  Commercial-street, 

Leeds  ;  and  "Wynneholme,   Far  Headingley,  Leeds 
Braun,   Mario  Joseph  Ars6no,    Ph.D.  (Bale),  5,  Aspinall-road, 

Brockley,  S.E. 
Brauner,  Boliuslav,  Prof. ,  Ph.  D.  (Prague), Hon.  D.Sc.  (Mane. ),  New 

Chemical  Laboratory,  Bohemian  University,  Prague,  VL,  Bohemia 
Bray,  Daniel,  c/o  VV.  Plowes,  Esq.,  45,  Gothic-cottage,  Old  Goole, 

Goole,  Yorks. 
||Brottell-Vaughan,'Edward  Shipley  Hewitt  Edwards,  22,  Vardens- 

road,  Battersea,  S.W. 
Briant,  Lawrence,  24,  Holborn-viaduct,  E.C. 
Bridges,  Joseph  Samuel,  B.Sc.  (Lond.),  45,  Thistlethwaite-road, 

Clapton,  N.E. 
Bridgett,  Robert  Currie,  M.A.,  B.Sc.  (St.  Andrews),  Dunlosait, 

Dryburgh-avenue,  Rutherglen,  Glasgow 
Brierley,  James,  33  and  35,  French-street,  Southampton 
Briorley,  John  Thomas,  Highfield,  Golden  Hill,  Leyland,  near 

Preston 
Brierley,     Joseph,     B.Sc.     (Vict.),     Ashton-road,     Failsworth, 

Manchester 
Briggs,  John  Frederick,  2,  Frankfort-road,  Heme  Hill,  S.E. 
Briggs,  Richard  Victor,  Research  Station,  Sirseah,  Mozofferpore 

P.O.,  T.S.  Railway,  Bengal,  India 
Briggs,  Samuel  Henry  Clifford,  B.Sc.  (Vict.),  Greenbank,  Cleck- 

heaton,  Yorks. 
II  Briggs,  Thomas  Lynton,  F.LC,  188,  Central-avenue,  Flushing 

L.I.,  U.S.A. 
llBriggs,    William,    LL.D.,    D.C.L.,    M.A.,    B.Sc.,   Burlington 

House,  Cambridge 
Brincker,  John  Augustus  Herman,  B.A.,  M.B.,  B.C.  and  D.P.H. 

(Cantab. ),  B.  A.  (Cape  of  Good  Hope),  M. R. C. S.  (Eng. ),  L.R. C. P. 
I       (Lond.),  F.I.C,  8,  Christ  Church-road,  Hampstead,  N.W. 
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1900 


1889 
1879 
1883 
1893 
1898 

1900 

1900 

1906 

1886 

1876 


1867 

1870 
1891 

1873 
1884 
1892 

1897 
1908 

1880 
1871 


1908 
i8i7 


Trans. 
Trans. 

Trans. 


Trans. 


Trans, 


Tram. 


0.1872-4, 

V.P.81-4, 

90-1. 

P.  91-3 


C.  1881-3 


fc.  1888-7,^ 
V.P.04-7, 
'   1904-7     ) 
IT.  1008-04  f 
IF.8.1907-1 


V.P.  1008- 
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Britten,  Frank  Curzon,  B.A.  (Oxon.),   Odiham  School,  Odiham, 

Hants. 
Broadbeut,  Harry,  F.I.C.,  183,  Hyde  Park-road,  Leeds 
IIBroadbent,  John  James,  F.I.C.,  Bank-street,  Irvine,  N.B. 
Brock,  John,  J.P.,  F.I.C.,  Gwern-Tyno,  Colwyn  Bay,  N.  Wales 
IIBrockbank,  John  Edwin,  The  Croft,  Kirksanton,  via  Carnforth 
Brooke,  Arthur,  M.A.  (Cantab.),  The  Grammar  School,  Caistor, 

Lines. 
Brooke,  Charles  Berjen,  Colne  Hoaise,  Brantham,  near  Manning- 
tree,  Essex 
Brooke,    John    Richard,    F.LC,  The   Government  Laboratory, 

Singapore,  Stitiits  Settlements 
Broome,  James  Spears,  M.Sc.    (Mane),  18,   Seedley-park-road, 

Pendleton,  Manchester 
II Brothers,  Horace  Edward,  B.Sc.  (Lond.),  F.LC,  Clooney-park, 

Londonderry 
Brown,  Adrian  John,  Prof.,  M.Sc.  (Birm.),  F.LC,  West  Heath 

House,  Northfield,  Worcs. 
Brown,    Alexander  Crum,    Prof.,    M.A.,   M.D.    (Edin.),    D.Sc. 

(Lond.),     LL.D.     (Aberd.),     F.R.S.,    F.LC,     8,    Belgrave- 

crescent,  Edinburgh 
Brown,  David,  F.LC,  93,  Abbey-hill,  Edinburgh 
Brown,    Edward  Hilton,    c/o   Messrs.    W.    Ropes   and   Co.,    St. 

Petersburg,  Russia 
II Brown,  Frederic  Douglas,  Prof.,  B.Sc.  (Lond.),  University  College, 

Auckland,  New  Zealand 
Brown,   Frederic  William,    Ingleside,   39,    Loveday-rond,    West 

Ealing,  W. 
Brown,  George  Fitz-,  A.R.S.M.,  F.LC,  The  Broughton  Copper 

Company,  Ditton  Copper  Works,  Widnes 
Brown,  Gerald  Noel,  20,  Cullum-street,  E.G. 
Brown,  Harry  James,   Penibrey  Lead  Works,  Burry  Port,  S.O., 

Carmarthenshire 
Brown,  Henry,  F.LC,  Bonskin's  Brewery,  Watford,  Herts. 

tRrown,   Horace  Tabberor,    LL.D.    (Ediu.),    F.R.S.,  F.LC,  52, 
Nevorn-squaro,  Kensington,  S.W. 

Brown,  James,  20,  Tower-road,  Dartford,  Kent 
II Brown,   James   Campbell,   Prof.,   D.Sc.    (Lond.),    Hon.    LL.D. 
(Aberd.),  F.LC,  8,  Aberoromby-s(iuaro,  Liverpool 
t  Longiunr  Modalllit,  1804. 
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1905 

1882 

1892 

1908 

1884 

1896 

1893 

1873 

1899 

Traus. 

1890 

1902 

1894 

Trans. 

1901 

1895 

1903 

1898 

Trans. 

1893 

Trans. 

1902 

1877 

Traus. 

1877 

Trans. 

1876 

1902 

1907 

Trans, 

Brown,    John   Coggin,  B.Sc.   (Dun.),  H.M.  Geological  Survey, 

Calcutta,  India 
Brown,  Joseph,  Ashleigh  House,  Savile  Town,  Dewsbury 
Brown,   Reginald  Busby,  c/o  The  Badische  Co.,  Ltd.,  2,  Samuel 

Ogden-street,  Manchester 
Brown,  Walter,  jun.,  Brookvale,  Strathaven,  N.B. 
Brown,  William  George,  Prof.,  Ph.D.  (N.  Carolina),  B.S.  (Virginia), 

University  of  Missouri,  Columbia,  Missouri,  U.S.A. 
Browne,  Charles  Edward,  B.Sc.  (Lond.),  Christ's  Hospital,  West 

Horsham,  Sussex 
Browne,  Frank,  F.I.C.,  Government  Civil  Hospital,  Hong  Kong, 

China 
Brownen,      George,      Grove  -  road  -  east,      Avon-park,      Christ- 
church 
Browning,  Kendall  Colin,  Prof.,  M.A.  (Cantab.),  Medical  College, 

Colombo,  Ceylon 
Brownsword,  Frank,  M.Sc.   (Vict.),  F.I.C.,   Bryn  Dorwen,  Old 

Colwyn,  N.  Wales 
Bruce,   Alexander,    B.Sc,    The    Laboratory,    Hyde-park-corner, 

Colombo,  Ceylon 
Bruce,  Jamos,  B.Sc.  (Lond.),  PhD.  (Munich),  A.R.C.S,,  F.LC, 

The  Technical  College,  Huddersfield 
IBruce-Kingsmill,  Julian,  Major,  R.A.,  M.A.  and   B.Sc.  (Glas.), 

c/o    Messrs.    E.  S.    Hindley    &    Sons,    Engineers,    Bourton, 

Dorset 
Bruckmann,  Gustav  Theodore,   B.Sc,    192,    Eighteenth-street, 

Brooklyn,  N.Y.,  U.S.A. 
Briihl,  Paul,  Civil  Engineering  College,  Sibpur,  near  Calcutta, 

India 
IBriinnich,  Johannes  Christian,  F.I.C,  Department  of  Agriculture, 

Brisbane,  Queensland 
IIBrunton,  John  Dixon,  c/o  Prof.  0.  AV.  Richardson,  Princeton, 

N.J.,  U.S.A. 
Bryant,    Vernon   Seymour,     B.A.    (Cantab.),    Trelawne,    Crow- 

thorne,  Berks. 
IlBuch,  Carl  von,  M.A.   (Oxon.),  F.I.C,   36,  Great  Marylebone- 

street,  W. 
Buchanan,   John   Young,  M.A.  (Cantab.),   F.R.S.,    F.I.C,  26, 

Norfolk-street,  Park-lane,  W. 
IIBuckmaster,    Charles    Alexander,    M.A.   (Oxon.),    F.I.C,     16, 

Heathfield-road,  Mill  Hill  Park,  Acton,  W. 
Bucknell,  Edwin  Thomas  Holman,  Kingsholme  School,  Weston- 

super-mare. 
Buckney,  Frank,  B.A.  (Cantab.),  Custom  House,  Rangoon, Burma 


I 
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Date  of 
Election. 

1903 

1898 


1901 
1890 

1896 

1891 

1901 

1884 

1903 
1884 

1897 
1901 

1893 

1882 
1902 

1901 
1905 

1891 
1901 

1903 

1804 

1004 
1890 

1806 
1800 

1801 
1875 


Trans. 


Trans. 
Trans. 

Trans. 
Trans. 
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Buffge,  Erasmus  Robert,  296,  Burdett-road,  Stepney,  E. 

Bull,  Benjamin  Samuel,  M.A.,  B.Sc.   (Ch.    Ch.    N.Z.),    Ph.D. 

(Munich),  F.I.C.,  Greylands,  104,  Humber-road,  Blackheath, 

S.E. 
Bult,  Herbert  John,  18,  Billiter-street,  E.G. 
Bunting,  Henry  Herbert,  Oficina  de  Ensayes  F.  C.  C.  del  Peru, 

Callao,  Peru 
-Burbridge,   James    Kerry,   F.I.C.,    The    Orchard,    Philip-lane 

Tottenham,  N. 
Burford,      Samuel     Francis,      Beochworth,     Stoneygate  -  road 

Leicester 
Burgess,  Percival  James,  M.A.   (Cantab.),  Woodstock,    Pinner 

Middlesex 
Burgess,   William   Thomas,    F.I.O.,    20,   Priory-road,    Bedfort 

Park,  W. 
Burghard,  William  Godsell,  43,  Now  Oxford-street,  W.C. 
llBurland,  Jeffrey  Hale,  342,   Sherbrooke-stroot,   West  Montreal 

Canada 
Burlaud,  Richard  Oxley,  J. P.,  Poolstock  House,  Wigan 
il Burnett,   Theodore  Ridley,   B.Sc.    (Vict.),    Ph.D.    (Bale),   Th( 

Grammar  School,  Kirkby  Lonsdale,  Westmoreland 
Burnham,  John  Charles,  B.Sc.  (Vict.),  F.LC,  Cordite  Factory 

Wellington,  Nilgiri  Hills,  India 
Burrell,  Benjamin  Arthur,  F.I.C,  8,  Springfield  Mount,  Leeds 
Burrows,    Harry,    Ph.D.    (Heidelberg),  A.R.C.S.,    F.LC,    Th( 

Green,  Southgate,  N, 
Burrows,  Merrick  AVilliam,  M.Sc.  (Vict.),  Dunkirk,  Devizes 
Burt,    Bryco  Chudloigh,   B.Sc.    (Loud.),    Department  of   Agri 

culture,  Cawnpore,  India 
Burton,  William,  Clifton  Junction,  near  Manchester 
Burton,  William,  B.A.  (Cantab.),  B.Sc.    (Wales),    47,   Humber 

stone  road,  Cambridge 
Bury,  Ernest,  M.Sc.  (Vict.),  Brackloy  Coke  Works,  Little  Hulton 

near  Bolton,  Lanes. 
Busli,    William,   School    of   Science    and  Art,    Free    Library 

Newport,  Men. 
Busher,   Thomas    Story,    B.A.    (Oxou.),    Park    Villa,    Kendal 
Butcher,    William    James,     B.Sc.    (Lond.),     Qucon    Elizabotl 

Grammar  Scliool,  Ashbourne,  Derbyshire 
Butler,  David  Butler,  41,  Old  Quoon-stroot,  Wostmiustor,  S.W. 
Butler,    William   Waters,  Soutlifiold,  Norfolk-road,  Edgbastou 

Birniinghain 
Buttumcr,  Robert  William,  St.  Mary's,  Godalming,  Surrey 
Uutterfiold,  John  Cope,  F,LC.,79,  Kndlesliam-road,  Balham.S.W 
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Date  of 

Election. 

1892 


1902 
1888 
1906 

1903 


1903 


1893 
1894 

1906 

1904 

1898 

1891 

1907 

1904 

1906 

1884 
1907 

1903 

1900 

1894 

1907 

1875 
1892 
1905 
1905 
1903 


Trans. 


Proc. 


Traus. 
Trans. 

Trans. 


Trans. 


Batterfiold,    William   John  Atkinson,    M.A.    (Oxen.),    F.I.C., 

66,  Victoria-street,  S.W. 

Buxy,  Tarit  Kanti,  Prof.,  Govt.  College,  Jubbulpore,  C.P.,  India 
Byrn,  George  Alexander,  F.I.C.,  97,  Pitt-street,  Sydney,  N.S.W. 
Byrom,  Thomas  Henry,  F.I.C.,  jThe  Laboratory,   Wigan  Coal 

and  Iron  Co.,  Ltd.,  Wigan 
Bywatera,  Hubert  William,  Ph.D.  (Wiirzburg),  A.R.C.S.,  F.I.C., 

11,  Kingly-street,  W. 

• 
Cadman,  William  Henry,  B.Sc.  (Wales),  Ministry  of  Edacation, 

Cairo,  Egypt 
llCahill,  Robert  Saundcrson,  Sunnysido,  Heckmondwike 
llCain,  John  Cannell,  D.Sc.  (Vict,  and  TUbingen),  28,  Pembury- 

road,  Clapton,  N.E, 
Calam,    Harold,    M.Sc.     (Leeds),    B.Sc.    (Vict.),     F.I.C.,    71, 

Cemetery-road,  Beeston-hill,  Leeds 
Caldecott,  Lawrence,  56,  Stanley-street,  Fairfield,  Liverpool 
Caldecott,  William  Arthur,   B.A.    (Cape   of   Good   Hope),   Box 

67,  Johannesburg,  S.  Africa 

llCaldcr,    William    Alexander    Skeen,    Ormidalo,    Jiittle    Moor- 
hill,  Smethwick,  near  Birmingham 
Caldwell,   Kenneth  Somerville,  B.Sc.  (Wales),  Ph.D.  (Leipzig), 
F.I.C.,  Chemical  Laboratory,  St.  Bartholomew's  Hospital,  E.G. 
Caldwell,  Robert  John,   D.Sc.  (Lond.),  Ivanhoe,  Whatman-road, 

Honor  Oak  Park,  S.  E. 
Caldwell,  William,   M.A.   (R.U.I.),   Physiological  Dci)artment, 

Trinity  College,  Dublin 
Caley,  Edward  James,  Chapel  Field  Works,  Norwich 
Callan,  Thomas,   B.Sc.  (Mane),   22,  Church-street,  Egremont, 

Cheshire 
Calvert,  Harry  Thornton,  Ph.D.  (Leipzig),  M.Sc.  (Leeds),  B.Sc, 

(Vict.),   F.I.C.,    West  Riding  of  Yorkshire    Rivers   Board, 

Wakefield,  Yorks. 
Calvert,  Sidney,  A.M.   (Harvard),  B.Sc.  (McGill  Univ.),  State 

University,  Columbia,  Miss.,  U.S.A. 
Cameron,   Alexander,   Whitcher-place,  Rochester-road,  Camden 

Town,  N.W. 
Cameron,  Alexander  Thomas,  M.A.  and  B.Sc.  (Edin.),  Chemical 

Laboratory,  University  College,  Gower-street,  W.C. 
Cameron,  John  Macdonald,  F.I.C.,  Castle  Hill,  Tain,  N.B. 
Campbell,  Andrew,  The  Palms,  Dunneedaw,  Rangoon,  Burma 
Campbell,  Eric  William,  49,  Brougham  Street,  Greenock,  N.  B. 
Campbell,  James  Haig,  Argyle,  Carfin-road,  Motherwell,  N.B. 
Campbell,  Thomas,  38,  Eastbourne-street,  Liverpool 
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Date  of 
Rlectiun 

1898 

1896 


1898 


1900 


1888 
1892 

1906 
1902 
1889 

1899 


1908 
1906 
1899 

1895 

1887 

1902 

1882 
1893 

1864 
1901 
1867 

1895 

1879 

1908 

1894 


Tran*. 


Trans. 


Trans. 


Trans. 
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Campion,  Alfred,  F.I.C.,  144,  Wellington-street,  Glasgow 
Candy,  Hugh  Charles  Herbert,  B.A.,  B.Sc.  (Lond.),  F.I.C.,  The 

College,  London  Hospital,  E. 
Cannon,  Matthew  James,  16  and  17,  Devonshire-square,  Bishops- 
gate-street,  E.C. 
Cantin,   Angelo,    Prof.,   Royal    College    of    Mauritius,    Vacoas, 

Mauritius 
Carey,  Alfred  Edward,  M.Inst.C.E.,  36,  Victoria-street,  S.W. 
Carey,  Arthur,   B.Sc.   (Vict.),  1,  Grassendale-road,   Grassendale, 

near  Liverpool 
Carmichael,  John,  10,  Cortayne-road,  Fulham,  S.W. 
Carmichacl,  Thomas  Burnell,  Parton,  Whitehaven 
Carmody,   Patrick,  Prof.,  F. I.C,  Government  Laboratory,   Port 

of  Spain,  Trinidad 
llCarpenter,   Henry   Cort   Harold,    Prof.,    M.A.    (Oxon.),    Ph.D. 

(Leipzig),    Tlio   University,    Manchester;  and    11,   Oak-road, 

Withington,  Manchester 
Carpenter,  John  Arthur,  B.A,  (Oxon.),  23,  Richmond-road,  Exeter 
Carpenter,   Percy  Henry,  A.LC,  Sugar  Works,  Cawnpore,  India 
Carpmael,  Wilfred,  24,  Southampton-buildings,  Chancery-laue, 

W.C. 
Carr,   Francis  Howard,  F.LC,  Kelvin,  Church-avenue,  Sidcup, 

S.O.,  Kent 
Carrington,    George   Carrington,  Missondcn  Abbey,    Great   Mis- 

senden,  Bucks. 
Carrodus,  Fred,  Glen  Fern  Tower,  Lansdownc-road,  Wimbledon, 

S.W. 
llCarruthers,  Robert,  Kirkbank  House,  Dumfries 
Carswell,  Thomas  Retson,  9,  Camden  Hill-road,  Upper  Norwood, 

S.E. 

Is^' M^s)  llCarteigho,  Michael,  F.LC,  Oriel,  Goring,  Reading 

Carter,  William,  Sewage  Works,  Bury 

llCaruUa,  Facundo  Joaquin  Ramon,  Argyll-terrace,  84,  Rosc-hill- 
strcet,  Derby 

Case,   Thomas   Bennett,     B.A.    (Oxon.),    Brewers'    Laboratory, 

Mossrs.  OuinnesH,  Son  &  Co.,  Dublin 
llCassal,  Charles   Edward,  Col.,  V.D.,  F.LC,  Town  Hall,  Ken- 
sington, W. 

Castell- Evans,  Jolm,  F.I.C.,  Carn  Dochan,  4,  Ranelagh-gardens, 
Ilford,  E. 

Catlierall,  Ezra,  A.R.C.S.,  Heathmcro,  Albany-road,  Harborno, 
Birmingham 
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Date  of 
Election. 

1907 


1903 
1898 

1902 

1874 
1880 
1906 

1883 
1883 

1902 

1872 

1889 

1886 
1895 

1898 
1899 

1891 
1900 

1894 

1895 

1899 

1900 

1887 
1897 

1897 

1891 


Trans. 


Trans. 


Trans. 
Trans. 


Trans. 


C.  190S- 


C.  1900-03 


Trans. 


Trans. 


Caton,   Frederic  William,  B.A.  (Oxon.),  B.Sc.  (Lond.),  6,  King- 
street,  Snow-hill,  E.G. 
II  Gaud  well,  Ben,  B.A.  (Lond.),  28,  Wij{full-road,  Sheffield 
Caven,  Robert  Martin,  D.Sc.  (Lend.),  F.I.C.,  University  College, 

Nottingham 
Challen,    Matthew    Bradbury,    School    of    Mines,    Daylesford, 

Victoria,  Australia 
Ohaloner,  George,  Gombe  House,  Colyton,  Axminster 
Ghamberlain,  Arthur  Garratt,  3,  Market-place,  Rugby 
Chamberlain,   Percy  Garratt,   M.A.   (Cantab.),  3,   Market-place, 

Rugby 
llChambres,  Gordon  Crewe,  Rev.,  Grammar  School,  Wigan 
llChance,  Alexander  Macomb,  c/o  Messrs.  Chance  and  Hunt,  Ltd., 

Chemical  and  Cement  Works,  Oldbury 
llChance,  Kenneth  Macomb,  M.A.  (Cantab.),  14,  Cornwall-terrace, 

Regent's  Park,  N.W. 
llChaudler,  Charles  P.,  Prof.,  Ph.D.,    51,  East  54th-street,  New 

York  City,  U.S.A. 
II Chaplin,    Edward    Mitchell,    Ph.D.,    Public    Analyst's   Office, 

Wakefield 
Chapman,  Alfred  Chaston,  F.I.C.,  8,  Duke-street,  Aldgate,  E.C. 
Chapman,     Arthur     Jenner,    F.I.C.,     Barouamere,     Stanhope- 
avenue,  Church-end,  Fiuchley,  N. 
Cliapman,  David  Leonard,  B.A.  (O.Kon.),  Jesus  College,  Oxford 
Chapuian,     Edgar     Marsh,     F.LC,     Cairnsmore,     Manor-road, 

Scarborough 
Charles,  llhys  Peudrill,  F.I.C.,  Plas  Newydd,  Neath 
Chater,  Arthur  Brand,  65,  Queen-street,  Brisbane,  Queensland 
Chattaway,    Frederick   Daniel,    M.A.    (Oxon.),    D.Sc.    (Lond.), 

Ph.D.  (Munich),  Hon.  B.Sc.  (Birm.),  F.R.S.,  F.I.C.,  Longfield, 

Kenton-road,  Harrow 
Cheadle,  Walter  William,  M.A.  (Oxon.),  36,  London-road,  Grays, 

Essex 
Cheater,  Thomas  John,  B.Sc.  (Lond.),  3,  The  Mansions,  Star  and 

Garter,  Putney,  S.W. 
Cheeseright,   John    Henry,    B.Sc.  (Lond.),    7,    Claremont-place, 

Gateshead-on-Tyne 
Chenhall,  James  Warue,  M.Inst. C.E.,  Dart-villas,  Totnes,  Devon 
Chikashige,   Masumi,    D.Sc.    (Kyoto),  College    of    Science    and 

Engineering,  Imperial  University,  Kyoto,  Japan 
Cholerton,  Alfred  Foster,  e/o  Messrs.  A.  de  St.  Dalmas&  Co.,  40§, 

Belgrave-gate,  Leicester 
llChorloy,    John    Christmas,    Bewsey,      Oxford-road,      Birkdale, 

Lanes. 
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Date  of 

Election. 

1907 
1874 


1882 

1906 

1856 

1903 

1888 

1901 

1892 
1905 


1905 

1908 
1906 

1905 
1902 

1882 
1904 
1893 

1889 
1873 

1875 

1002 
1878 

1907 
1902 


Trans, 
Trans. 

Trans. 
Trans. 


Trans. 


Proc. 


Trans. 


Tranit. 


/C.  1876-\ 
\80,  87-90/ 
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II  Christie,  John,  B.A.  (Cant:ib.),  Eton  College,  Windsor 

Christopher,  George,  Walkden  Works,  Verney-road,  Ber- 
mondsey,  S.E. 

Chrystal,  William  James,  F.I.C.,  7,  West  George-street,  Glasgow  ; 
and  Shawficld  Works,  Rutherglen,  near  Glasgow 

Chry stall,    Edwin    Rodney,    B.Sc.    (Lond.),    A.I.C.,    Prospect 

House,  Clift'e-at-Hoo,  Kent 
llChurch,  Arthur  Herbert,  Prof.,  M.A.,  D.Sc.  (Oxon.),  F.R.S., 
F.I.C.,  Shelslcy,  Kcw,  Surrey 

Clacher,  William,  c/o  Miss  Cuthbert,  33,  Upper  Kelly-street, 
Greenock,  N.B. 

Claisen,  Ludwig,  Geh.  Rath  Prof.,  Ph.D.  (Bonn),  Augustastrasse 
24,  Godesberg-am-Rheim,  Germany 

Clark,  Ernest,  B.Sc.  (Lond.),  Royal  Technical  Institute,  Salford  ; 
and  16,  Havelock-street,  Sheffield 

Clark,  Ernest  Victor,  Woodlands,  St.  Anne's- crescent,  Lewes 

Clark,  Friend  Ebenezer,  Prof.,  B.Sc.  (Virg.),  Ph.D.  (Johns 
Hopkins  Univ.),  The  Central  University  of  Kentucky, 
Dannville,  Ky.,  U.S.A. 

Clark,    Thomas  Walter    Firth,    24,   Witherington-road,    High- 
bury, N. 
II  Clarke,  Hans  Thacher,  Gayton-corner,  Harrow 

Clarke,  Reginald  William  Lane,  F.LC,  15,  Torridon-road,  Hither 
Green,  S.E. 

Clarkson,  George  Douglas,  King-street,  Mirfield,  Yorks. 

Claudet,  Arthur  Crozier,  A.R.S.M.,  F.LC,  6  and  7,  Coleman- 
street,  E.C. 

Clayton,  Edwy  Godwin,  F.I.C.,  23,  Holborn-viaduct,  E.C. 

Clayton,  Ellis,  Municipal  Technical  Institute,  Belfast 

Clayton,  George,  Northern  College  of  Pharmacy,  100,  Burlington- 
street,  Manchester 

Clayton,  John  William,  3  and  5,  Concert-street,  Liverpool 

Clominshaw,  Edward,  M.A.  (O.xon.),  F.I.C.,  Alkali  Works,  Old- 
bury,  near  Birmingham 

Clerk,  Dugald,  F.R.S.,  18,  Southampton-buildings,  Chancery- 
lane,  W.C. 

ClilFord,  William,  Sewage  Outfall  Works,  Wolverhampton 

Cloud,  Thomas  Charles,  A.R.S.M.,  F.I.C.,  Coronation  Ilonso, 
4,  Lloyds-avenue,  Fenchurch-streot,  E.C. 

Clough,  tiuorge  William,  B.ac.(Birm.),  29, 0.sonoy-cresccnt,  N.W. 

Clough,  William  Thomas,  A.ll.C.S,,  Clii^Uadene,  St.  Margaret's- 
road,  Wanslcad  Park,  Essex 
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Date  of 
ElectioD. 


1869 

Trans. 

(C.  1885- \ 
\90,  99-03/ 

1902 

1897 

1905 

Trans. 

1887 

1896 

1890 

1895 

1880 

1906 

1895 

Trans. 

1901 

1892 

1893 

1888 

1902 

1901 

1903 

1881 

- 

1885 

Trans. 

C.  1908- 

1901 

1907 

1891 

Trans. 

1883 

II Clowes,    Frank,    Prof.,    D.Sc.    (Lond.),    F.I.C.,    The    Grange, 

College-road,  Dulwieh,  S.E.  ;  and  40,  Craven-streut,  Charing 

Cross,  W.C. 
Clowes,  George  Henry  Alexander,  Ph.D.  (Gottingen),  Gratwick 

Research  Laboratory,  University  of  Buffalo,  U.S.A. 
Clutterbuck,  Medwin  Caspar,  B.Sc.  (Lond.),  Ph.D.  (Strassburg), 

61,  Beaconsfield-villas,  Brighton 
Coates,  Joseph  Edward,  B.Sc.  (Wales),  Sunny  Side,  Oakanjoor, 

Stoke-on-Trent 
Coates,  William  Henry,  M.A.,  M.B.  (Dun.),  M.R.C.S.,  L.R.C.P. 

and  L.S.A.  (Lond.),  7,  Albion-street,  Hull 
Cobb,  Walter  William,  M.A.  (Oxon.),  Hilton  House,  Atherstone 
Cobbold,  Paul  Alexander,  M.A.  (Cantab.),  Haileybury,  Ontario 

Canada 
Coblentz,  Virgil,  Prof.,  Ph.D.  (Berlin),  116-119,  W.  68th-8treet, 

New  York  City,  U.S.A. 
llCockburn,    Arthur  Cecil,    Longfield    Broom    House,    Hampton 

Wick,  Middlesex 
Cockburn,     Charles     Taylor,    34,    Queen's  -  gate,     Dowanhill, 

Glasgow 
Cockburn,    George    Bertram,    B.A.    and    B.Sc.    (Oxon.),    The 

Ryelands,  Taynton,  Newcut,  Gloucester 
Cockburn,  Thomas  Kennedy,  148,  Woodstock-avenue,  Shawland.s, 

Glasgow 
Coekerill,  Thomas,  Bolton,  Colpetty-road,  Colombo,  Ceylon 
Cocking,  Allan  Thomas,  Carhampton  House,  Four  Oaks,  Sutton 

Coldfield 
II  Cocking,  Lewis  Smith,  Rashcliffo  Dyewood  Mills,  Huddersfield 
Cockle,  Charles,  44,  Fairficld-road,  Winchester 
Coddington,  Eustace,  M.A.  (Cantab.),  131,  St.  James'sroad,  Upper 

Tooting,  S.W. 
Codling,  Arthur  John,  5,  Tavistock-square,  W.C. 
llCoflin,   Walter  Harris,   The  National  Liberal  Club,  Whitehall- 
place,  S.W. 
Cohen,   Julius  Bereud,    Prof.,    Ph.D.  (Munich),   B.Sc.  (Vict), 

The  University,  Leeds 
llCohen,  Robert  Waley,  M.A.  (Cantab.),  11,  Sussex-square,  W. 
Coleboura,     William    Arthur,     24,    Locket-road,    Wealdstone, 

Middlesex 
Colefax,   Arthur,   M.A.  (Oxon.),  Ph.D.  (Strassburg),  4,  Brick- 
court,  Temple,  E.G. 
Coleman,  Joseph  Bernard,  F.I  C,  S.W.  Polytechnic  Institute, 

Manresa-road,  Chelsea,  S.W. 
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Dateof 
■leetion. 

1883 

1908 


1873 
1905 

1881 
1885 

1908 
1897 

1892 

1890 

1888 

1906 
1887 

1890 

1900 

1892 

1899 

1875 

1883 
1906 
1902 
1875 

1896 

1907 

1800 

1888 
1889 


Trans. 

Trans. 
Proc. 


fC.    18S9-\ 
194,1900-1/ 


Trans. 


Trans. 
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Collenette,  Adolphus,  Brooklyn,  Fort-road,  Guernsey 

CoUens,    Archibald    Edgar,    Government    Laboratory,    Port    of 

Spain,  Trinidad 
II CoUens,  Edward,  Stourbank  House,  Stourport,  Worcs. 
Colles,  William  Morris,  jun.,  B.Sc.  (Lond.),  Chemical  Laboratory, 

School  of  Medicine,  Cairo,  Egypt 
CoUett,  John  Marton,  Hilltield,  Gloucester 
llCollie,  John  Norman,  Prof.,  Ph.D.   (Wiirzburg),  F.R.S.,  F.I.C., 

16,  Campden-grove,  Kensington,  W. 
Collier,  William  Henry,  12,  Oxford-gardens,  Bayswuter,  W. 
CoUingridge,  Frank,    B.Sc.  (Lond.),  F.LC   73,  Fountain-road, 

Edgbaston,  Birmingham 
II Collins,  Hugh  Brown,  B.Sc.  (Glas.),  Auchinbothie  Estate  OflSce, 

Kilmacolm,  S.O.,  Renfrewshire,  N. B. 
llCollius,  Sydney  Hoare,  M.Sc.  (Dun.),  F.LC,  Armstrong  College 

of  Science,  Newcastle-on-Tyne 
Collins,  Walter  Hepworth,  c/o  Messrs.  Edward  Wihl  &  Co.,  17, 

Nicholas-street,  Manchester 
Collitt,  Bernard,  79,  Eastbourne-terrace,  Gainsborough 
llColman,  Harold  Govett,  Ph.D.  (Wiirzburg),  M.Sc.  (Vict),  F.LC, 

Elmside,  Worcester  Park,  Surrey 
Colwell,  James  Kear,  F.LC,  Clerkonwell  Town  Hall,  Rosebery- 

a venue,  E.G. 
Comber,  Albert  Walter,  F.LC,  Suramangalam,  Salem  District, 

S.  India 
IjComyns,  Frank,  M.A.  (Oxou.),  Bryum,  Craven-street,  Newbury, 

Berks. 
Connah,  James,  B.Sc.  (Lond.),  F.LC,  The  Laboratory,  Custom 

House,  E.G. 
Connor,  Charles  Cunningham,  B.A.  (Q.U.L),  4,  Queen's-clnis, 

Belfast 
llConrad,  Edwin  Charles,  24,  Felbrigge-road,  Seven  Kings,  Essex 
Coiiyngham,  William  Boulton,  Otter  Works,  Manchester 
Cook,  Arthur  James,  167,  Richmond-road,  Hackney,  N.E. 
IjCook,  Ernest  Henry,  D.Sc.  (Lond.),  F.LC,  The  Clifton  Labora- 

tory,  27,  Berkeloy-sciuaro,  Clifton,  Bristol 
Cook,  Herbert  William,  B.Sc.  (Lond.),  The  Technical  Institute, 

Tunbridgo  Wells,  Kent 
Cook,  Taylor,    B.Sc.  (Lond.),   A.R.CS.,  20,  Htuddridge-sti-oot, 

Parson's  Green,  S.W. 
Cooke,  Artiiur  William,  c/o  Messrs.  Brolhorton  and  Co.,  Holmes- 

street,  Dowsliury-road,  Leeds 
Cooloy,  Walter  Bromley,  5,  Diulley-stnMit,  Wolverhampton 
Cooper,  Albert,  80,  (iloucester-road,  S.  Kensington,  S.W. 
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Date  of 
Election. 


( 


1898 

1892 

1888 

1908 

1906 

1904 

1898 

1900 

1891 

• 

1897 

1894 

Proc. 

1899 

Trans. 

1907 

1890 

1891 

Trans. 

1901 

Tran.s. 

1888 

1906 

1890 

1893 

Trans. 

1892 

1905 

1906 

Trans. 

1900 

1903 

II Cooper,   Albert  John    Bullen,    Griniston    Lawn,    Haven-green, 

Ealing,  W. 
Cooper,    Artiuir  James,    B.A.    (Dub.),    B.Sc.    (Lond.),    F.I.C, 

Brewood  School,  Staffs. 
Cooper,  Astley,  Stone,  Greenhithe,  Kent 
Cooper,  Charles  Duncan,  776,  Oxford-road,  Reading 
Cooper,  Herbert  Reginald,  B.Sc.  (Lond.),  Redington,  Northwood, 

S.O,,  Middlesex 
Cooper,  Jabez  Horace,  B.A.  (Oxon.),  13,  Victoria-terrace,  Exeter 
Cooper,  John  Burdon,  M.D.,  B.S.,  B.Sc.  (Dun.),  22,  The  Circus, 

Bath 
Cooper,  William  Francis,  B.A.    (Cantab,),    7,    Grosvenor-road, 

Watford 
llCooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardiff 
Cooper,  William  Ranson,  M.A.,  B.Sc.  (R.U.I.),  A.C.G.L,  A.LC, 

113,  Tulsc  Hill,  S.W. 
Coote,  Arthur  Herbert,  B.Sc.  (Lond.),  Garwood,  36,  Humbcr-road, 

Blackheath,  S.E. 
Cope,  Frank,  Swindon  Villa,  Dewsbury 
Copping,  Hugh  Hague,  B.A.  (Dub.),  Cabourne  Parva,  Caistor, 

Lines. 
llCoppock,   John   Bridgeford,  B.Sc.   (Lond.),    F.I.C,    Education 

Department,  County  Hall,  Wakefield 
Corbett,  Charles  Henry,  The  Avenue,  Trowbridge,  Wilts. 
Cormack,  William,  c/o  Messrs.  G.  Nelson  Dale  &  Co.,  Emscote 

Mills,  Warwick 
||Corni.sh,    Vaughan,    D.Sc.    (Vict.),    157,     Westboume -grove, 

W. 
Cornwall,  Reginald  de  Vere,  Medical  and  Public  Health  Dept., 

Salisbury,  Rhodesia,  S.  Africa 
Corrie,    David,  Nobel's  Explosives  Co.,  West  Quarter  Factory, 

Polmont  Station,  N.  B. 
Coste,  John  Henry,  F.I.C,  Eutopia,  Gloucester-road,  Teddingtou, 

Middlesex 
jjCouldrey,  Henry, c/o  Messrs.  Thos.  Cook&Son,LuJgate-circus,E.C. 
Coupe,  Miles,  Rosobank,  Thornfield-road,  Waterfoot,  near  Man- 
chester 
Courtauld,     Stephen    Lewis,    B.A.    (Cantab.),    2,    Fiiars-walk, 

Burtou-on-Trent 
Courtman,  Ernest  Owen,  Deuford  House,  Atkins  road,  Clapham 

Park,  S.W. 
IjCousins,  Francis  George,  16,  Old  Elvet,  Durham 
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Date  of 
Election. 


1901 

1885 

1886 

1908 
1907 

1906 

1898 
1908 
1882 
1905 
1898 

1873 
1905 

1904 
1888 
1886 
1898 

1873 
1904 
1870 

1892 

1897 
1897 

1887 

1908 

1878 

1007 
189r> 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


Trans. 
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Cousins,  Herbert  Henry,  M.A.  (Oxou.),  Government  Laboratory, 
Kingston,  Jamaica 

Cousins,  William  James,  F.I.C.,  17,  Temiile-cliambers,  Temple- 
avenue,  E.G. 
llCoutts,  Francis  James  Henderson,  M.D.,  B.Ch.,  D.P.H.  (Vict.), 
264,  Hornby-road,  Blackpool 

Coverdale,  Arthur  Edward,  68,  Broad-street,  Worcester 

Cowap,  Matthewman  Dalton,  15,  Alexandra-road,  St.  John's 
Wood,  N.W. 

Coward,  Hubert  Frank,  M.Sc.  (Mane),  Hulme  Hall,  Victoria- 
park,  Manchester 

Cowburn,  Arthur  William,  29,  Princess-street,  Manchester 

Co wburn,  John  Robert,  10,  Eastwood-road,  South  Woodford,  Essex 
llCowie,  Tliomas  Rennie,  Garnkirk  House,  Gai-ukirk,  N.B. 

Cowie,  William  Beaverly,  26,  East  Claremont-street,  Edinburgh 

Cowling,  Frederick,  Technical  Schools,  Clay  Cross,  near  Chester- 
field 

Cownley,  Alfred  John,  F.I.C.,  26,  Barry-road,  Dulwich,  S.E. 

Cowman,  Doiv:;las  Henry  Bellars,The  English  College,  Jerusalem, 
Palestine 

Cowper,  Alfred  Donys,  University  College,  Gower-street,  W.C, 

Cowper,  Joseph,  50,  King-street,  Penrith 

Cox,  Ebonczer  John,  114,  Greonfield-road,  Harborne,  Birmingham 

Cox,  Frederick  Hudson-,  F.I.C.,  46,  St.  James'-road,  Brixton, 
S.W. 

Cox,  Samuel  Herbert,  13,  St.  Helen's-place,  E.C. 

Crabb,  William,  B.Sc.  (Lond.),  7,  Edrldge-road,  Croydon 

Crafts,  James  Mason,  Prof.,  Ill,  Commonwealth  Avenue,  Boston, 
Mass.,  U.S.A. 

Craig,  Andrew  William,  College  of  Pharma(;y,  300,  Swanston- 
street,  Melbourne,  Victoria 

Craufield,  William,  The  Higher  Grade  Board  School,  Halifax 

Creaaoy,  Clarence  Hamilton,  Becchwood,  Thorn-park-road, 
Plymouth 

llCribb,  Cecil  Howard,  B.Sc.  (Lond.),  F.I.C.,  136,  Shaftesbury- 
avenue,  W. 

Crichton,  David  Cowan,  M.A.  and  B.Sc.  (St.  Andrew's),  A.LC, 
liackhill  lIou.se,  Mu.ssclhurgh,  N.B. 

!|Cri[»cr,  William  Risdon,  A.R.S.M.,  F.l.C,  Chemical  Works, 
Konnagar,  Calcutta,  India 

Crisp,  Goorgo  Hugh,  B.A.  (Oxou.),  62,  Ciainsboro'-road,  Crcwo 

Crockur,  Charles,  Norniau  ]lou80,  St.  Petor's-road,  Cockott, 
Swannuft 
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Date  of 
Election 

1906 

1902 


1901 

1897 

1907 

1886 
1902 
1901 

1857 

1879 
1890 

1896 

1895 
1898 
1880 

1887 

1895 

1884 

1887 

1904 
1907 
1898 
1876 


Traus. 

Trans. 

Trans. 
Trans. 

Trans. 

Trans. 
Traus. 


Trans. 


Tians. 


Trans. 


/C.186fi-70 
IV.P.  76- 
9,85-7 
IP.  87-9 

fC.  1890.1,\ 
t      93-5     / 

/C.  1901-21 
\  8.  1905-/ 


Crocker,  Henry  Ernest,  446,  Slade-road,  Erdington,  Birmingham 
Crocker,  JamesCodrington,  M.A.  (Cantab.),  D.Sc.  (Loud.),  South 

Western  Polytechnic,  Manresa-road,  Chelsea,  S.W. 
Crocker,  Walter  Stevens,  A.  R.C.S., 39,  Arnold-street,  Princes  Park, 

Liverpool 
Crofts,    James    Murray,    M.A.    (Cantab.),    B.Sc.    (Lond.),  The 

College,  Barnato  Park,  Johannesburg,  S.  Africa 
Croghan,  Edward  Henry,  Laboratory,  Simmonds-street,  Johannes- 
burg, S.  Africa 
llCronipton,  Holland,  Oaklyn,  Cross  Oak-road,  Berkhamsted 
Ciookes,  Henry,  109,  Ladbroke -grove.  Netting  Hill,  W. 
Criokes,  Samuel  Irwiu,  Marama-avenue,   Owen's-road,   Epsom, 

Auckland,  New  Zealand 
iiCrookes,  Sir  William,  D.Sc.  (Oxon.,  R.U.L,  Cape  of  Good  Hope), 

F.R.S.,    F.LC,     7,     Kensington    Park-gardens,    W.  ;    and 

Athenaeum  Club,  Pall  Mall,  S.W. 
II Cross,  Charles  Frederick,  B.Sc.  (Loud.),  F.I.C.,   3,  New-court, 

Carey-street,  W.C. 
llCrossley,  Arthur  William,  Prof.,  D.Sc.  (Vict.),  Ph.D.  (Wurzburg), 

F.R.S.,  F.LC,  Pharmaceutical  Society,  17,  Bloomsbury-square, 

W.C.  ;  and  10,  Crediton-road,  West  Hampstead,  N.W. 
Crossman,    Charles   Matthew,    B.Sc.    (Loud.),    Cannon   House, 

Watford,  Herts. 
Crossman,  Tom,  40,  Coldhur-st-street,  Oldham 
Crouch,  William  Samuel,  265,  Glossop-road,  Sheffield 
Crow,  John  Kent,  D.Sc.   (Loud.),  F.LC,  Ivydene,  Westcombc- 

park-road,  Blackheath,  S.E. 
jCrowther,    Horace     Woodward,    F.LC,    The     Beeches,    West 

Bromwich 
Croysdale,  John,  Whitley  Bridge,  S.O.,  Yorks. 
Crurabie,  William  Drake,  146,  Washington-street,  East  Orange, 

N.  J.,  U.S.A. 
Cundall,     James    Tudor,     B.Sc.     (Lond.),    F.LC,    Edinburgh 

Academy,   Henderson- row,  and  1,   Dean-park-crescent,  Edin- 
burgh 
Cunningham,  James  Edward,  Minas  Pefta  del  Hierro,  Provincia 

del  Huelva,  Spain 
Cunningham,  Jolin  Arthur,  Prof.,   B.A.   (Cantab,  and  R.U.L), 

A.RC.S.  I.,  The  Observatory,  Alipore,  Calcutta,  India 
Cunnington,    Alfred    Valentini",    B.A.    (Cantab.),    c/o    Messrs. 

Bruuner,  Mond  &  Co.,  Nortliwich 
Curphey,     William      Salvador,      F.LC,      7,     Derby-erescent, 

Kelvinside,  Glasgow 
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Date  of 
Election. 

1900 


1881 
1895 

1894 


1901 

1907 

1905 
1904 
1901 

1887 

1902 
1892 

1852 
1899 

1891 
1871 

1875 
1905 
1897 
1900 
1906 
1907 

1901 

1876 
1898 

1866 

1858 
190S 

18M 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
Traiia. 
Trans. 
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Cussons,  John,   B.Sc.   (Vict.),  High  School,  Alivval  North,  Cape 

Colony,  S.  Africa 
llCustance,  John  D.,  Prof.,  Broad  View,  Georgetown,  S.  Australia 
Cuthbertson,  Lionel  Mould  Gurney,  89,  Lordship  Park,  N. 

Dains,    Herbert    Henry,    F.LC,   27,    Inderwick-road,    Stroud 
Green,  N. 

Dakin,    Henry  Drysdale,    D.Sc.  (Vict.),  F.LC,  819,  Madison 
avenue,  New  York,  U.S.A. 

Dall,   Colin  Ernest,  B.Sc.   (Loud.),  Maisonette,  Maybury-road, 
Woking,  Surrey 

Dallman,  Arthur  Augustine,  Lyndhurst,  Prospect-vale,  Liverpool 

Dalton,  William  Herbert,  85,  Hayter-road,  Brixton  Hill,  S.W. 

Daniel,    Gilbert     Howard,    B.Sc.     (Loud.),     25,    Church-walk, 
Ulverston 

Daniell,   Louis  Charles,    Royal  Standard   Brewery,   Tamworth, 
N.S.W. 

Daniels,  James  Ward,  Wcstwood,  Mcdomsley,  S.O.,  Co.  Durham 

Darbishire,    Francis    Vernon,   B.A.    (Oxon.),    Ph.D.    (Leipzig), 
South  Eastern  Agricultural  College,  Wye,  Kent 

Darby,  Stephen,  F.LC,  Cookham  Dean,  Berks. 

Darling,  Charles  Robert,  A.R.CS.L,  F.LC,  Bryniach,  Brent- 
road,  Plumstead,  Kent 

Darling,  Thomas,  Adderstone  House,  Berwick-on-Tweed 
IIDarling,    William    Howarth,    F.LC,    26,    Dover-street,    Man- 
chester 
lIDavey,  G.  William,  2,  Compton-avenuo,  East  Ham,  E. 

Davey,  Joseph  Morgan,  Slielone  House,  Briton  Ferry,  Glam. 

Davidge,  Henry  Norris,  23,  Rydal-road,  Streatham,  S.W. 

Davidson,  Alexander,  jun.,  F.LC,  178,  Colinton-road,  Edinburgh 

Davidson,  Charles,  65,  Cadder-streot,  PoUokshields,  Glasgow 

Davidson,    Francis,   c/o   The    Seth    C    Nutter   Brewery,    Ltd., 
Cornwall,  Ontario,  Canada 

Davidson,  John  Howard,   B.Sc.  (Vict.),   Goldcnhill,   Stoke-on- 
Trent 
II Davidson,  Joseph,  Green  Bank,  HolywoU-green,  Halifax 

Davidson,     William     Brown,     M.A.,     D.Sc.    (Abcrd.),     Ph.D. 
(Wiirzburg),  F.LC,  Saltlcy  Gas  Works,  IMrmingliam 
llDavies,  Arthur  EUson,  Ph.D.,  Twoedbank,  West  Savilo-road, 
Edinburgli 

Davii'9,  Edward,  The  Laboratory,  28,  Chapel-street,  Liverpool 

DavioM,   John   Llewelyn,    B.A,    (Cantab.),    The    Perse    School, 
Cambridge 

DttviuN,  Llewellyn  John,  Buto-chanibors,  Dute-raad,  Cardift 
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Date  of 
Election. 

1894 


1900 
1902 

1901 
1902 

1902 

1857 

1872 
1876 
1897 

1900 

1906 

1895 

1900 

1890 

1881 
1905 

1907 

1901 
1904 

1886 

1859 

1898 

1885 
1903 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


I 


Trans. 


Trans. 


/   V.P.    1 
I  1871-4  j 


Davies,  Samuel  Henry,  B.  Sc.  (Vict. ),  Rowntrce's  Cocoa  Works, 

York 
Davis,  Arthur  Charles,  2,  Downing-grove,  Cambridge 
Davis,  Charles   Benson,    c/o   Dr.   Francis  Wyatt,   S.W. -corner, 

23rd-street  and  9th-avenue,  New  York  City,  U.S.A. 
Davis,  Francis,  Forest  VilLa,  Ovcnden,  Halifax,  Yorks. 
Davis,  Frederick,  B.Sc.    (Vict.),  Hazel  House,    HayfieM,    near 

Stockport 
Davis,  Henry  Wilson,  F.I.C,  Farloigh,  Crescent-road,  Kingston 

Hill,  S.W. 
II Davis,  J.  Frederick,  c/o  J.  Lewis,  Esq.,  Government  Laboratory, 

Parliament-street,  Cape  Town,  S.  Africa 
II  Davis,  Richard  Hay  ton,  £3,  Regent-parade,  Harrogate 
II Davis,  Walter  Charles,  The  Chestnuts,  Durdham  Down,  Bristol 
Davis,    William    Alfred,     B.Sc.     (Lend.),     2,     Ashgrove-road, 

Bromley,  Kent 
Davison,      Thomas      Cuthbert,      Bower-hill,      Exmouth-Btreet, 

Swindon,  Wilts. 
Davson,  Archibald  Prideaux,  A.R.C.S.,   A.LC,   72,  Torridon- 

road,  Catford,  S.E. 
Daw,  Frederic  Weldon,   A.R.C.S.,  F.I.C,  Eureka-place,  Ebbw 

Vale,  Mon. 
Dawson,   Harry  Medforth,  D.Sc.  (Leeds),   B.Sc.  (Lond.),  Ph.D. 
(Giessen),   The   University,    Leeds ;    and    25,    St.    Michael's- 
crescent,  Headingley,  Leeds 
Day,    Charles    Edwin,    B.Sc.    (Edin.),   The    Mines,    Couiston, 

Lanes. 
II  Day,  Thomas  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Day,  William  Walpole,  B.Sc.  (Wales),  Llandilo,  Attleborough- 

road,  Nuneaton 
Dcaly,  Thomas  Kirkman,  Craigmin  East,  Magazine  Gap,  Hong 

Kong,  China 
Dean,  George,  M.A.  (Cantab.), 38,  Brisbane-road,  Ilford,  E. 
Deane,  Harold,  B.Sc.  (Lond.),  F.LC.,11,  Melfort-road,  Sudbury, 

Suffolk 
Deane,  Leopold  Mandeville,  21,  Station-terrace,  Abbey  Village, 

near  Chorley,  Lanes. 
Debus,  Heinrich,  Prof.,  Ph.D.  (Marburg),  F.R.S.,  Schlangenweg 

4,  Cassel,  Provinz  Hesson,  Germany 
IDe  Castro,    John    Paul,    M.A.    (Cantab.),    F.I.C,    1,    Arundel- 

stieet.  Strand,  W.C. 
Dechan,  Martin,  F.I.C,  Laboratory  of  Public  Analyst,  Hawick 
Decks,  William  Thomas,  High-street,  Shauklin,  Isle  of  Wight 
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Date  of 
Election. 

1869  I  Trans. 


1900 

1902 
1905 

1907 

1892 
1902 
1906 
1903 

1897 


1870 

1899 

1880 

1872 

1908 

1898 

1906 
1907 
1906 

1860 

1897 
1886 

1896 
1894 

1876 

1898 


Proc. 


Trans. 


Trans. 


C.  1874-7 
V.P.80-3 
86-8,96-7 
P.  97-9 


Trans. 


Trans. 

Trans. 

Trans. 
Proo. 

Trans. 


/c.l873^^ 
vp. 

[  1900-03  f 


C.  1000-^6 


fO.  1809-61 

VP. 
V     1004-7/ 
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II Deering,  William  Henry,  I.S.O.,  F.T.C.,  Chemical  Dept.,  Koyal 

Arsenal,  Woolwich,  S.  E. 
Deerr,    Noel    Fielding,    Experiment    Station,    Hawaian    Sugar 

Planters' Association,  Honolulu,  H. I.,  U.S.A. 
De  la  Rue,  Evelyn  Andros,  B.A.  (O.xon.),  110,  Bunhill-row,  E.G. 
De    Lury,   Ralph   Emerson,   M.A.   and   Ph.D.    (Toronto),    The 

Dominion  Astronomical  Observatory,  Ottawa,  Canada 
Deuham,  William  Smith,  B.Sc,  (Lond.),  F.I.C.,  2,  Kelvinside- 

terrace-north,  Glasgow 
Denison,  Joseph  Richard,  Lingholme,  Heaton,  Bradford 
Dennis,  William,  High-street,  Mundesley-on-Sea,  S.O.,  Norfolk 
Denton,  John,  Horton  Villa,  Bradford 
Desch,   Cecil  Henry,  D.Sc.  (Lond.),  Ph.D.  (Wiirzburg),  F.I.C., 

lustow,  Mount  Pleasant-road,  South  Tottenham,  N. 
llDeverell,  Louis  Charles,  Straits  Trading  Co.,  Singapore,  Straits 

Settlements 
llDewar,  Sir  James,  Prof.,  M.A.  (Cantab.),  Hon.  LL.D.  (St.  Andrews, 

Aberd.,    Edin.,    Glas.),     Hon.    D.Sc.    (Oxon.,    Dub.,    Vict., 

I reland),  F.  R.  S. ,  F.  L C. ,  Royal  Institution,  Albemarle-street,  W. 
Dewhirst,    John     Arthur,    F.LC,    13,    Highlield-terrace,    Nab 

Wood,  Saltaire,  Bradford 
Dibdin,    William   Joseph,   F.LC,  Purley  Bury,   Purley-downs- 

road,  Sanderstead,  Croydon 
IjDickinson,  Arthur  John,  F.LC,  Truro  Villa,  57,  Lewisham-high- 

road,  S.  E. 
Dickinson,  Cyril,  B.Sc.  (Vict,  and  Leeds),  F.LC,  17,  Hollycroft- 

avenue,  Hampstead,  N.W. 
Dickson,  Samuel,  Chemical  Laboratory,  2,  Broadway,  Westminster, 

S.W. 
Dickson,  William,  Branksomc,  Bridge-of-Weir,  N.B. 
Dikshit,  Mohan  Nath  Kedarnath,  Amliran,  Surat,  India 
Dinwoodio,    James    Herbert,    71,     Bree-street,     Johannosburg, 

S.  Africa 
II Divers,  Edward,  Prof.,  M.D.  and  Hon.  D.Sc.  (R.U.I.),  F.R.S., 

F.LC,  3,  Cunning- place.  Palace  Gate,  W. 
Dixon,  Andrew  James,  F.LC,  97,  Pitt-street,  Sydney,  N.S.W. 
Dixon,  Augustus  Edward,  Prof,  M.D.  (Dub.),  Queen's  College, 

and  Fcrnhurst-avenue,  Wostorn-road,  Cork 
Dixon,  Frank,  B.Sc.  (Lond.),  The  Institute,  Lydnoy,  Oloncestcr 
II Dixon,  George,  M.A.  (Cantab.),  Trinity  College,  Cambridge  ;  aiitl 

St.  Bees,  S.O.,  Cumberland 
II Dixon,    Harold     Baily,    Prof.,     M.A.     (Oxon.),    F.R.S.,    Tliu 

UuivcrHity,  ManchoNter 
Dixon,  Harry  William,  82,  Qrango-viow,  CIiai»oltown-road,  Leeds 
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Date  of 
Eleution. 

1895 

1862 


1882 
1887 

1898 

1901 
1886 
1892 
1905 
1897 

1894 

1905 

1892 
1901 
1897 

1902 

1899 
1888 
1905 
1884 

1899 

1898 

1884 
1891 
1898 

1906 

1902 


Trans. 
Trans. 


Proc. 
Proc. 


/C.  1001-6^ 
V.P. 
I    1907-  f 


Trans. 
Trans. 
Trans, 


Proc. 


Dixon,  William,  102,  Spring-street,  Bury 

Dixon,  William  Adam,  F.I.C,  97,  Pitt-street,  Sydney,  N.S.W. 

Debbie,    James  Johnston,    Prof.,  M.A.    (Glas.),  D.Se.    (Edin.), 

F.R.S.,  F.I.C,  Museum  of  Science  and  Art,  Edinburgh 
Dobbin,  Leonard,  Ph.D.  (Wiirzburg),  F.I.C,  Chemical  Labora- 
tory, New  University- buildings,  Edinburgh 
llDodd,  Frederick  Robertson,  F.I.C, Victoria-villas,  139,  Burscough- 

street,  Ormskirk 
Dodd,  Robert,  56,  Valley-road,  Streathani,  S.W. 
Dodd,  W.  Ralph,  Trederwen,  Village-road,  Enfield,  Middlesex 
Dodds,  George  Price,  14,  St.  Luke's-tcrracp,  Darlington 
Dodds,  Roger,  Kingswood  School,  Bath 
Dodgson,    John    Walli*,     B.Sc.     (Lend.),     University   College, 

Reading 
Doherty,    William    Michael,    F.I.C,    Government    Laboratory, 

Sydney,  N.S.W. 
Donald,  Robert,  M.A. ,  B.Sc.  (N.Z.),  M.R.CS.  (Eng.),  L.R.CP. 

(Lend.),  D.  P.H.  (Oxon.),  Mental  Hospital,  Orokonui  Home, 

Waitati,  New  Zealand 
Donaldson,     Hudson,     The     Laurels,      St.      Catharine's  -  road, 

Grantham 
Donnan,  Frederick  George,  Prof.,  M.A.  (R.U.I.),  Ph.D.  (Leipzig), 

Muspratt  Laboratory,  The  University,  Liverpool 
Dootson,    Frederick   William,    M.A,    (Cantab.),    D.Sc.    (Dub.), 

F.I.C,  University  Chemical  Laboratory,  Cambridge 
Doree,  Charles,  M.A.  (Oxon.),  B.Sc.  (Lond.),  87,  Gore-road,  N.E. 
Dougall,  James  Dick,  Senhouse-street,  Maryport,  Cumberland 
II Douglas,  William,  F.I.C,  Diamond,  Demerara,  British  Guiana 
Doull,  John,  22,  Lauristou-place,  Edinburgh 
Down,  Frederick  Johnathan,  Glengariff,  Milton-road,  Harpenden, 

Herts. 
Doyle,  Frederick,  Oakdene,  Scotland-road,  Slanwix,  Carlisle 
Drake,  Francis  Alfred,  B.Sc.    (Lond.),  Balemo,  Hornsea,  East 

Yorks, 
Draper,  Henry  Carter,  68,  Wodehouse-terrace,  North  Circular- 
road,  Dublin 
Dreaper,  William  Porter,  F.I.C,  Woodcroft,  Felixstowe,  S,0,, 

Suffolk 
Dreyfus,   Charles,    Ph.D.,   The   Clayton  Aniline  Co.,  Clayton, 

Manchester 
Drinkwater,  Lionel  John,  Burford,  Oxon. 
Drought,  James  Justinian,   Molo,   vid  Mombasa,  British  East 

Africa 


40 

Date  of 
Election. 

1895 


1904 

1897 
1907 

1901 

1899 
1898 

1890 

1892 

1893 

1897 
1884 
1889 
1889 
1881 

1894 
1906 

1891 

1896 

1906 

1894 
1882 

1898 

1899 

1901 

188S 


Trans. 


Traus. 


I'roc. 


Proc. 


Trans. 
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Druce,  Edric,  County  Agricultural  Institute,   Ridgmont,  Aspley 

Guise,  S.O.,  Beds. 
Drugmau,     Julien,     Ph.D.     (Bonn),    33,    St.     Michael's-road, 

Headingley,  Leeds 
Duckham,  Alexander,  Phoenix  Wharf,  West  Ferry-road, Millwall,E. 
Duckworth,     Saff-uol,     M.Sc.     (Vict.),      78,      Alexandra-road, 

Lowestoft 
Duckworth,    William    Henry,    Weaste    House,     Borough-road, 

Salford 
Dudderidge,  Frank  Rawlinson,  Brecknock  House,  Blandford 
Dudley,   Charles  Benjamin,  Ph.D.  (Yale),  Drawer  334,  Altoona, 

Pa.,  U.S.A. 
II  Dudley,  William  Loflaud,  Prof. ,  Vanderbilt  University,  Nashville, 

Tenn.,  U.S.A. 
Duffield,    Walter    William,     5,     Ashington-road,    Hurlingham, 

Fulham,  S.W. 
llDufton,  Samuel  Felix,  M.A.  (Cantab.),  D.Sc.   (Loud.),  Laurel 

Bank,  Claremont-road,  Headingley,  Leeds 
Dufty,  Lawrence,  119,  Rustling-road,  Sheffield 
Duggan,  Thomas  Richard,  F.LC,  60,  Foyle-road,Blacklieath,S.E. 
Duisberg,  Carl,  Prof.,  Ph.D.,  Elberfeld,  Germany 
IIDukes,  Thomas  William,  P.O.  Box  10,  Vryheid,  S.  Africa 
Duncan,  Arthur  William,   1,  Trafalgar- road,  Higher   Bentcliffo, 

Pendleton,  Manchester 
llDuncan,  Cecil  Cooke,  F.  I.C, ,  The  Shire  Hall,  Worcester 
Duncan,  Robert  Kennedy,  Prof.,  University  of  Kansas,  Lawrence, 

Kiinsas,  U.S.A. 
Duncan,     William,    F.LC,     The     Laboratory,    65,    Bath.row, 

Edgbaston,  Birmingham 
Duncan,  William,  Royal  Dispensary,  21,  West  Richmond-street, 

Edinburgh 
Dunlop,  Harry,  c/o  Messrs.  R.  R.  Tatlook  and  R.  T.  Thomson, 

156,  Bath-street,  Glasgow 
II  Dunn,  Frederic,  193,  Collins-street,  Melbourne,  Australia 
Dunn,   John  Thomas,    D.Sc.   (Dun.),    F.LC,    10,    Doan-stroot, 

Nowcastlo-on-Tyno 
Dunnington,  Francis  Perry,  University  of  Virginia,  Charlottesvillo, 

U.S.A. 
Dunscombo,    Frodorick    Charles,    c/o    Electric    Reduction    Co., 

Buckingham,  Quebec,  Canada 
DunHtxin,    Albert   Ernest,    B.Sc.    (liond.),    East  Ham  Technical 

College,  East  llani,  E. 
Dunstan,   Malcolm  Jamos  Rowley,  M.A.  (Oxon.),  F.LC,   Tho 

CollugCi  Wye,  Kent 


Date  of 
Election. 


1905 

1879 

Trans. 

(C.  1888-  ■ 

91       : 

/S.  93-1903' 

1      V.P.     f 

1903-00  1 

1907 
1907 

1896 

1871 
1906 

1883 

Trans. 

1908 

1907 
1892 

1875 
1890 

Tians. 
Trans. 

/C.lS93-7\ 
\  1904-08  / 

1883 

Trans. 

1905 
1908 

Trans. 

1876 

1907 

1889 

Trans. 

1891 

1  QQ1 

loOl 

13 

1906 
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Dunstan,  Sydney,  The  Royal  Infirmary,  Newcastle-on-Tync 

llDiinstan,  "Wyndhain  ..Rowland,  Prof.,  Hon.   M.A,  (Oxon.),  Hon. 
LL.D.  (Aberd.),  F.R.S.,  r.I.C,  Imperial  Institute,  S.W. 

Duprd,  Frederick  Harold,  Mount  Edgcumbe,  Sutton,  Surrey 
Duprd,    Percy    Vivian,    A.O.G.I.,    F.I.C.,    Mount    Edgcumbe, 

Sutton,  Surrey 
Durant,     Henry    Thomas,    Tha    Rhwlesia    Gold    Fields,    Ltd., 

Bulawayo,  Matabeleland,  S.  Africa 
II Durham,  Henry,  13,  Coleherne-road,  South  Kensington,  S.W. 
Durrans,  Thomas  Harold,    B.Sc.    (Loud.),    1,   Cornwall-terrace, 

Regent's  Park,  N.W. 
Durrant,  Reginald  Graham,  M.A.  (Oxon.),  The  College,   Marl- 
borough, Wilts. 
Dutt,  Bidliu  Bhushan,  Prof.,  M.A.  (Calcutta),  Presidency  College, 

Calcutta,  India 
Button,  I'raucis  Bridger,  Common  Room,  Lincoln's  Inn,  W.C. 
Duxbury,   Thomas,    17,    Grosvenor-chambers,    Deansgate,    Man> 

Chester 
IIDyer,  Bernard,  D.Sc.  (Lond.),  F.I.C.,  17,  Great  Tower-street, E.C. 
Dyniond,  Thomas  Southall,  F.I.C.,  Board  of  Education,  South 

Kensington,  S.W. 
II Dyson,  Septimus,  44,  Fainnile-avenue,  Streatham,  S.W. 


Eade,  Samuel  George,  Farndish  Rectory,  Wellingborough 
Eagles,    Edwin    Mortimer,    M.A.    (Cantab.),    Winsham-Grove, 

Claphani  Common,  S.W. 
IIEarp,  Francis  Salsbury,  Ph.D.  (Giessen),  F.I.C.,  35,  Porter-street, 

Kalgoorlie,  W.  Australia 
Eastaugh,  Frederick  Alldis,  A.R.S.M.,  The  University,  Sydney, 

N.S.AV. 
IIEasterfield,  Thomas  Hill,  Prof.,  M.A.  (Cantab.),  Ph.D.  (Wur2. 

burg),  F.I.C.,  Victoria  University  College,  Wellington,  New 

Zealand 
Eastick,  Charles  E.,  Martineau's  Refinery,  King  Edward-street, 

Whitechapel,  E. 
Kastick,  John  Joseph,  A.R.S.M.,  F.I.C.,  Ashburton,  Northfield- 

road,  Stamford  Hill,  N. 
Eastwood,  Arthur  William,   B.A.    (Cantab.),    Newton   College, 

Newton  Abbot 
Eaton,    Bertie  James,    A.I.C.,    Institute   of  Medical    Research, 

Kuala  Lumpur,  Selangor,  Fedemted  Malay  States 


Trans. 


42 

Dale  of 
Election. 

1878    Trans. 


1906 
1903 
1902 
1902 

1893 
1884 

1892 
1898 

1887 


1899 

1864 
1883 

1903 

1891 
1907 
1878 

1896 

1893 

1900 

1908 

1878 

1892 
1898 
1902 

1886 

1887 


Trans. 
Trans. 


Proc 
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IIEccles,    Herbert,    Briton    Ferry   Steel    Works,    Briton    Ferry, 

Glamorganshire 
Edgell,  Cecil  Wyatt-,  B.A.  (Oxon.),  Cowrey-place,  Exeter 
Edgerton,  John  Percy,  The  Laboratory,  61,  Cornhill,  E.G. 
Edlin,  Edgar  Leeder,  B.A.  (Oxon.),  31,  All  Saints-road,  Leicestei 
Edniinson,    Sidney   Robert,  B.Sc.  (Lond.),   Maritzburg  GoUegej 

Natal,  S.  Africa 
Edwards,  Thomas,  Ty  Mawr,  Rhymney,  via  Cardiff 
Edwards,    Vincent,    F.I.G.,   c/o   Lawcs'   Chemical  Manure  Co., 

Barking  Creek,  Essex 
Edwards,  Walter  Nicholas,  6,  Shardcroft-avenue,  Heme  Hill,  S.E, 
II  Edwards,   Wilbraham    Tollemache    Arthur,   M.R.A.C.,   F.I.G., 

Town  Hall,  Port  Louis,  Mauritius 
llEhrhardt,  Ernest  Francis,  D.Sc.  (Lond.),  Ph.D.  (Munich),  B.Sc. 

(Birm.),  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen-am- 

Rheim,  Germany 
Eichenauer,  William  Frederick,  18,  Maryon-road,  Old  Charlton, 

Kent 
Ekin,  Charles,  F.I.C.,  143,  New  Bond-street,  W. 
IIEkins,  Arthur  Edward,  J.P.,  F. LC,  Rushden,  Lattimore-road, 

St.  Albans 
Elford,   Archibald  Sefton,   M.A.   (Oxon.),   41,   Broomfield-road, 

Chelmsford 
Elford,  Percy,  M.A.  (Oxon.),  115,  Woodstock-road,  Oxford 
Elias,  Owen  Aubrey,  123,  Waller-road,  New  Cross,  S.E. 
I  Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 
Elliott,  Walter  John,  M.A.  (Cantab.),  Woodcroft,  Lichfield-road, 

Stafford 
Ellis,     Charles     Sordes,    F.I.C.,     Meadowlead,     Station-road, 

Harrow 
Ellis,  Frederic  Richard,  c/o  Messrs.  H.  Hodder  &  Co.,   Ltd., 

11  &  12,  Wine-street,  Bristol 
Ellis,   Henry  Russol,   B.Sc.   (Lond.),  179,   Warwick-road,  Ken- 
sington, W. 
ElliH,  William  Hodgson,  Prof.,  M.A.  (Cantab.),  M.B.  (Toronto), 

F.I.G.,  Scliool  of  Practical  Science,  Toronto,  Canada 
Ellison,  Henry,  jun.,  Wliitechapol-road,  Clockhcaton 
Elmoro,  Alexander  Stanley,  4,  Broad-stroot-place,  E.G. 
EUden,     Alfred    Vincent,     B.Sc.    (Lond.),     F.I.C.,     Choniioal 

Dopartnjont,  Royal  Arsenal,  Woolwich,  S.E. 
Embroy,   George,    F.I.G.,   (bounty   Laboratory,   Brunswick-road, 

Gloucester 
Emmons,  Hamilton,  Tho  Copse,  Harablo,  Southampton 
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Date  of 
Election. 

1901 
1892 


1899 
1889 

1883 

1862 

1865 

1899 

1888 

1894 

1905 

1904 

1891 

1906 
1904 
1904 
1892 


Trans. 


Trans. 


1888 
1902 
1894 
1896 

1902 

1901 


Trans. 
Trans. 
Trans. 


English,  Robert,  Christchurch  Gas  Co.,  Christchurch,  New 
Zealand 

Entwistle,  Herbert,  1,  Albert-place,  Dickenson-road,  Longsight, 
Manchester 

Epps,  James  Washington,  159,  King's-avenue,  Clapham  Park,  S.  W. 

Erskine,  James  Kerr,  New  Kleinfontein  Co.,  Ltd.,  Post  Office, 
Benoni,  Transvaal,  S.  Africa 

Esilman,  Alexander,  Fleetwood  Lodge,  25,  Roe-lane,  South- 
port 

Esson,  William,  Prof.,  M.A.  (Oxon.),  r.R.S.,  Merton  College, 
Oxford 
IIEstcourt,  Charles,  F.LC,  Seymour  House,  Soymour-grovc,  Old 

TrafTord,  Manchester 
llEstcourt,   Harry    Estcourt,    467,    West-street,    Durban,    Natal, 

S.  Africa 
IIEstcourt,  Philip  Anderson,  F.LC,  Seymour  House,   Seymour- 
grove,  Old  Trafford,  Manchester 

Eumorfopoulos,  Nicholas,  B.Sc.  (Lond.),  33,  Gloucester-square, 
Hyde  Park,  W. 

Evans,  Bernard  Scott,  B.Sc.  (Lond.),  42,  Keymer-road,  Streatham, 
S.W. 

Evans,  Edward,  The  Laboratory,  South  Metroiiolitan  Gas  Co., 
709,  Old  Kent-road,  S.E. 

Evans,  Frederick  Arthur,  The  Cape  Copper  Co.,  Ookiep, 
Namaqualand,  Cape  of  Good  Hope,  S.  Africa 

Evans,  Frederick  Watkins,  11,  High-street,  Cardigan 

Evans,  John,  F.  I.C,  67,  Surrey-street,  Sheffield 

Evans,  Nevil  Norton,  McGill  University,  Montreal,  Canada 

Evans,  Robert  Cecil  Turle,  M.R.C.S.  (Eng.),  L.R.C.P.,  L.S.A., 
D.P.H.  and  B.Sc.  (Lend.),  Sandringham  House,  Marine- 
crescent,  Heme  Bay,  Kent. 

Everard,  Arthur  George,  43,  Clapham -road,  S.W. 

Everitt,  Walter,  Norwood  Wharf,  Southall,  Middlesex 

Evershed,  Frank,  Kenley,  Surrey 

Ewan,  Thomas,  M.Sc.  (Vict.),  Ph.D.  (Munich),  c/o  Cassel 
Cyanide  Co.,  Ltd.,  Shuna-street,  Maryhill,  Glasgow 

Eynon,  Lewis,  B.Sc.  (Lond.),  F.LC,  57,  Darenth-road,  Stamford 
Hill,  N. 

Eyre,  John  Vargas,  Ph.D.  (Leipzig),  26,  Bridge-road-west, 
Battersea  Park,  S.W. 
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Date  of 
ElectioQ. 

1888 

1904 


1903 

1865 
1895 
.1899 

1908 
1908 

1888 
1906 
1907 

1903 

1895 
1870 
1880 

1907 
1887 
1903 

1906 
1897 
1878 
1898 
1872 
1901 
1899 

1902 
1882 
1906 


Trans. 


Trans. 


Trans. 
Proc. 

Trans. 


(C.  1898-  \ 
\    1002    / 


0.  1880-03 
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Fabcr,  Harakl  Nicolai,  7  and  8,  Idol-lano,  E.G. 

Fagan,  Thomas  Wallace,  M.A.   (Cantab.),  Talysarn,   Penygroes, 

S.O.,  Carnarvonshire 
Fairhall,  Edwin   Jesse,  A.C.G.I.,   A.I.C.,  96,   Blackstock-road, 

Finsbiiry  Park,  N. 
IIFairley,  Thomas,  F.I.C.,  17,  East-parade,  Leeds 
Fairrie,  Henry,  253,  Vauxhall-road,  Liverpool 
Fairweather,  Ernest  Barratt,  King's  College  Hospital,  Lincoln's 

Inn  Fields,  W.C. 
Fairweather,  James  Hill,  62,  "Wythes-road,  Silvertown,  E. 
Falk,   Kaufman  George,  B.Sc.   (Columbia),   Ph.D.   (Strassburg), 

1070,  Madison-avenue,  New  York  City,  U.S.A. 
Farlie,  John  Burke,  54,  Wellington-road,  Old  Charlton,  Kent 
Farmer,  Charles  George  Edgar,  16,  Herbert-crescent,  S.W. 
Farmer,  John   Edwin,    Blelsoe,   New-road,   Mitcham  Junction, 

Surrey 
Farmer,    Robert    Crosbie,    D.Sc.    (Vict.),    Ph.D.     (WUrzburg), 

St,  Katherine's,  Southwood-road,  Now  Eltham,  Kent 
Farr,  Edward  Henry,  Uckfield,  Sussex 
IIFarrics,  Thomas,  F.LC,  16,  Coleman-street,  E.C. 
IIFarrington,   Thomas,    M.A.    (Q.U.L),    F.LC,    5,    Summerhill- 

torrace,  WoUingtoiv-road,  Cork 
Fawcitt,  Claude  Scott,  11,  St.  Mark's-road,  Bangalore,  India 
Fawsitt,  Charles  Albert,  9,  Foremount- terrace,  Dovvanhill,  Glasgow 
Fawsitt,  Charles  Edward,  D.Sc.  (Edin.),  Ph.D.  (Leipzig), Chemical 

Department,  The  University,  Glasgow 
Feilmann,   Martin  Ernest,  B.Sc.    (Loud.),  Ph.D.   (Bale),  F.LC, 

92,  Victoria-street,  S.W. 
Fenby,     Alarick    Vincent     Colpoys,   B.Sc.   (Lend.),    Windsor- 
villas,  Penwortham,  Preston 
IIFenton,  Henry  John  Horstman,  M.A.  andSc.D.  (Cantab.),  F.  U.S., 

F.I.C.,  Christ's  College,  and  19,  Brooksido,  Cambridge 
Fergnson,  Jainos  Edward,  Laboratory  and  Assay  Office,  2,  Union- 
court,  Old  Broad-street,  E.C. 
II Ferguson,    John,    Prof.,    M.A.    (Glas.),   LL.D.    (St.  Andrews), 

F.LC,  The  University,  Glasgow 
Ferguson,  ReginaldWilliams,  B.Sc.  (Loud.),  A.K.C.S.,  Municipal 

Technical  School,  The  Gamble  Institute,  St.  Helens 
Fermor,  ilerliert  Frederick  Francis  Burdott,  82,  Trossacks-road, 

Etuit  Dulwich,  a.E. 
Fcrraud,  Frederick,  13,  Torrington-stroot,  Hopwood,  Heywood 
Ferricr,  James,  P.O.  Box  764,  Kome,  Georgia,  U.S.A. 
Fcrrier,  John  Groig,  6,  Bruiiawick-squaro,  Port  of  Spain,  Trinidad, 

West  Indies 
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Date  of 
Election. 

1902 

1902 

1906 

1904 


1895 
1906 

1900 

1908 

1905 

1904 

1905 

1907 

189G 
1872 

1873 

1872 

1906 

1900 
1896 
1899 

1898 

1874 

1885 


1894 
1892 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


1906    Trans. 


C.  1893-4 


Fcrrior,  John  Oliver,  58,  Clock  House-road,  Beckeliham,  Kent 
Ferris,  Percy  James,  Willowmore,  New-road,  Lymm,  Cheshire 
Field,  Samuel,  A.R.C.S.,  64,  Lanercost-road,  Tulse  Hill,  S.W. 
Field,  William  Eddington,  Martin-street,  Elsternwick,  Melbourne, 

Australia 
Fielding,  Patrick  Joseph  Dominick,  66,  Patrick -street,  Cork 
Ficrz,  Hans  Eduard,  Ph.D.    (Zurich),  Wissenshaftliche   Station 

fiir  Brauerei,  42a,  Ohlmiiller-strasse,  Miinich,  Germany 
Findlay,    Alexander,    M.A.,    D.Sc.    (Aberd.),    Ph.D.    (Leipzig), 

The  University,  Birmingham 
Findley,    Albert    Edward,    B.Sc.    (Birm.),     1,     "Welford-road, 

Handsworth,  Birmingham 
Findon,  Frank  Standish,  Rev.,  M.  A.  and  B.Sc.  (St,  Andrews),  41, 

Great  Percy-street,  Holford-square,  W.C. 
Finlow,    Robert    Steel,    B.Sc.    (Wales),   c/o    Messrs.    Grindlay 

and  Co.,  Calcutta,  India 
Finnemore,     Horace,     B.Sc,     (Lond,),    F.I.C.,    High    Leasow, 

Coulsdon,  S.O.,  Surrey 
Fisclier,    Eugen,    Ph.D.    (Ziirich),    c/o    Messrs.    Kalle    &   Co. 

Aktiengesellschaft,  Biebrich-am-Rhcim,  Germany 
Fisher,  Ernest  Hunter,  The  County  Laboratorj',  St.  Albans 
II  Fisher,  Walter  AVilliam,  M.A.  (Oxon.),  F.I.C.,  5,  St.  Margaret's- 

road,  Oxford 
Fison,  Edward  Herbert,  Stoke  House,  Ipswich 
Fison,  Sir  Frederick   William,  Bart.,  M.A.  (Oxon.),  64,  Pont- 

street,  S.W. 
Fitzgerald,     Anthony   Nisbet,     B.A.     and    B.Sc,    (Lond,),    12, 

St,  Mary's-road,  Strood,  Rochester 
FitzGibbon,  Thomas,  115,  Harbord-strcet,  Fulham,  S,W. 
Fleet,  John  Thomas,  24,  Sheep-street,  Rugby 
IjFleischmann,  Friederich  Noel  Ashcroft,  M,A.  (Oxon,),  4,  Orme- 

court,  W. 
II Fleming,   John  Arnold,    Britannia  Pottery,    136,   Glebe-street, 

Glasgow 
Fletcher,   Frederick  William,  North  London  Chemical  Works, 

HoUoway,  N.  ;  and  Beauchamp  Lodge,  Enfield 
II Fletcher,    Lazarus,    M.A.    (Oxon.),    F.R.S.,    Natural   History 

Department,  British  Museum,  Cromwell-road,  S.W,  ;  and  35, 

Woodvillc-gardens,  Ealing,  W. 
IIFliutoir,  Robert  John,  Gale  Print  Works,  Littleborough,  Lanes. 
Floris,  Robert  Brooke,  F.LC,  Church  House,  West  Hanningfield, 

near  Chelmsford 
Fliirscheim,  Bernhard,  Ph.D,  (Heidelberg),  Heathorlands,  Fleet, 

Hants, 
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1902 
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1907 

1886 
1904 

1893 


1905 

1892 
1903 
1856 

1872 
1906 

190C 

1898 

1891 

1900 

1882 
1907 


Trans. 


Trans, 


Trans. 


(C.  1901- ■» 
^  S.  1904-j 


Traill. 
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Fogg,  Charles  Albert,  Graythorne,  Albert-road,  Bolton 

Fogg,  Thomas,  93,  Portsdown-road,  Maida  Vale,  W. 

Foggie,  John,  University  College,  Dundee 

Foil,  Edgar,  The  Cottage,  The  Lion  Brewery,   Belvedere-road, 

Lambeth,  S.E. 
Follows,    Harold,    4,    Kensington-avonue,   Victoria-park,   Man- 
chester 
II  Forbes,    Donald  Gordon,  Room  35,  Board  of  Trade   Building, 

Victoria,  British  Columbia 
Forbes,  James,  St.  Kitts,  Bexhill-on-Sea 
Ford,  John  Simpson,   c/o  Messrs.  W.  Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Foreman,    Charles   Thomas,   Jamalpur,    East    Indian    Railway, 

Bengal,  India 
Formoy,  James  Arthur,  Chestham,  Grange-road,  Sutton,  Surrey 
Forrest,   John    Kerr,    Hawsleigh,    Balaclava-road,    St.    Kilda, 

Victoria,  N.S.W. 
Forrester,   Alexander  Machattie,   c/o  Messrs.   Laidlaw,  MacKill 

and     Co.,    Ltd.,      3400,      Williamsburg-avenuc,      Richmond, 

Va.,  U.S.A. 
Forster,  Ernest  Lyle  Carman,  M.A.  (Toronto),  317,  Queen-street, 

Ottawa,  Canada 
llFoi-ster,  Martin  Onslow,  D.Sc.  (Loud.),  Ph.D.  (Wurzburg),  F.R.S., 

F.I.C.,  Royal  College  of  Science,  South  Kensington,  S.W.  ;  and 

84,  Cornwall-gardens,  South  Kensington,  S.W. 
Forster,  William,  30,  Church-street,  Seahani  Harbour 

II Foster,  George  Carey,  Prof.,  B.A.  (Lond.),  LL.D.  (Glas.),  D.Sc. 
(Vict.),  F.R.S.,  Emeritus  Professor  of  Pliysics,  University 
College,  Gower-street,  W.C.  ;  and  Lady  walk,  Rickmausworth, 
Herts. 

Foster,  Reginald  Lo  Neve,  BolUndene,  Wilmslow,  Cheshire 
Foucar,    Jnmes    Louis,   B.Sc.     (I.oud.),     20,    St.    John's-park, 

Blackheath,  S.  E. 
Foulds,  James,  A.R.C.S.,    92,    Crown-terrace,    Blackburn-rond, 

Darwen,  Lanes. 
Foulerton,  Alexander  Grant  Russell,  F.R.C.S.  (Eng.),  L.R.C.P., 
(Ijond. ),  D.  P.  11.  (Cantiib. ),  Hay  wards  Heath,  Sussex 
IjFowlor,  (;ill>ort  Jolm,  D.Sc.  (Vict.),  F.l.C,  Broad  Oak,  Urmston, 
ManchcHter 
Fowler,   Morris  IJroad,   19,  Westbury-road,  Westbury-on-Tryn), 
near  ISiistol 
IIKowlor,  William,  1,  (iraco-tcrrace,  Sunderliuid 
Fowlea,  Qcorgtt,  28,  Weltjo-road,  ilanimersniith,  W. 
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Date  of 

Election. 


1895 

1907 

Trans. 

1907 

1906 

1908 

1879 

1902 

Trans. 

1873 

1881 

1880 

Trans. 

/'0.1887-9\ 

V.P. 
1 1002-05./ 

1867 

1892 

1885 

1887 

1900 

1889 

1892 

Proc. 

1903 

Trans. 

1890 

1901 

1899 

1899 

Trans. 

1880 

1907 

1891 

]89(; 

Fox,  Albert  Stanley,  Roseburst,  Athelstau-road,  Faversham 

Fox,  John  Jacob,  6,  Alkham-road,  Stamford  Hill,  N. 

Foxell,     Edward   William   Lanchester,    B.Sc,   (Lond.),   Barnes, 

Christ's  Hospital,  West  Horsham,  Sussex 
Foye,  Peter  Bertram,  16,  Burlington-road,  Dublin 
Franeies,  Joseph  Valentine,  Civil  Engineering  College,  Sibpur, 

Calcutta,  India 
Francis,  Edward,  Ivy  Bank,  Park-ravine,  Nottingham 
Francis,  Francis  Ernest,  Prof.,  Ph.D.  (Erlaugeu),  D.Sc.  (Vict.), 

F.I.C.,  University  College,  Bristol 
II  Francis,  George  Bult,  38,  Southwark-street,  S.E. 
Frauklaud,  Henry,  F.  I.C. ,  Streonshalh,  The  Crescent,  Linthoq)e, 

Middlesbro'. 
JlFraukland,  Percy   Faraday,  Prof.,   Hon.   LL.D.   (St.  Andrews), 

Ph.D.    (Wiirzburg),    Hon.    M.Sc.    (Birm.),    B.Sc.    (Lond.), 

A.R.S.M.,  F.R.S.,  F.I.C.,  The  University,  Binningham 
it'raser,  Angus,  M.A.,  LL.D.  (Aberd.),  M.D.,  CM.  (Aberd.  and 

Paris),  232,  Union-street,  Aberdeen 
II  Fraser,  James  Christopher,  Mercantile-chambers,  Victoria-square, 

Adelaide,  S.  Australia 
Freear,  Harry  Marshall,  Hard  wick -road,  Wobiiru  Sands,  Beds. 
Freeman,      Frederick      William,      Heatherdale,      Spenser-road, 

Harpenden,  Herts. 
Freeman,  Willie  Ludford,  M.A,  (Oxon.  and  Dub.),  LL.B.  (Dub.), 

9,  Hamilton-avenue,  Chapeltown-road,  Leeds 
Freestone,      Joseph     Thomas,     Limehurst,    Plymyard  -  avenue, 

Bromboro',  Cheshire 
French, William, M.A. (Cantab. ),F. I.e., Storey  Institute,  Lancaster 
Friend,  John  Albert  Newton,  M.Sc.  (Birm.),  Ph.D.  (Wiirzburg), 

The  Manse,  Mildenhall,  S.O.,  SuHolk 
II  Frost,  Robert,  B.Sc.  (Lond.  and  Vict.),  55,    Kensington-court, 

Kensington,  W. 
II Fry,  George,  Carlin  Brae,  Berwick-on-Tweed 
Fry,  George  Cecil,  M.Sc.  (Leeds),  F. I.C,  Devon  County  School, 

West  Bucklaud,  South  Molton,  Devon 
Frye,  Colin  Charlwood,  11,  King's-avenue,  Ealing,  W. 
IIFryer,     Alfred    Cooper,    M.A.    and    Ph.D.    (Leijjzig),    F.I.C., 

13,  Eaton-crescent,  Clifton,  Bristol 
Fryer,  Percival  John,  27,  Minster-road,  Cricklewood,  N.W. 
Fulcher,   Lionel  William,   B.Sc.    (Loud.),   Victoria   and    Albert 

Museum,  S.W.  ;  and  Ingleside,  37,  Kempshott-road,  Streatham 

Common,  S.  W. 
Fuller,  Charles  James  Pemeller,  603,  Chorley -new-road,  Horwich, 

near  Bolton,  Lanes. 
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1886 

f 
n. 

1894 
1899 

1901 
1901 

1908 
1905 

1903 
1908 

Trans. 

1883 
1903 

Proc. 

1888 
1905 

1906 

1901 

1893 

Trans. 

1888 

1902 
1893 
1889 

Trans. 
Trans. 

1898 

1906 

1884 
1900 
1903 
1904 

Trans. 

1887 

Fuller,  John,  Kookwood,  24,  Mount-park-cresccnt,  Ealing,  W. 

ilGabb,  George  Hugh,  83,  Crayford-road,  Tufnell-park,  N. 
Gabriel,  Edmund  Vivian,  M.A.   (Cantab.),  C.V.O.,  The   Tines, 

Southern-road,  Southbourne,  Christchurch 
Gadd,  Henry  Wippell,  27,  East  Southernhey,  Exeter 
Gajjar,  Tribhuvandas  Kalyandas,  Prof.,  M.A.  and  B.Sc.  (Bombay) 

Gingaum,  Bombay,  India 
Gale,  Robert  Cecil,  38,  Scarsdale-villas,  Kensington,  W. 
Gall,   John   Beaconsfield,    A.C.G.I.,    F.I.C.,    7,    Linden-grove 

Nunhead,  S.  E. 
Gaudy,  William  Hunter,  Bradley  Court,  Mitcheldean,  Gloucestc 
Gangali,    Atul   Chandra,   Prof.,    B.A.    (Calcutta),    Ravenshav 

College,  Cuttack,  Orissa,  India 
Garbutt,  Llewellyu,  M.A.  (Cantab,),  The  College,  Winchester 
Gardiner,    Ernest     Alexander,     M.A.      (0.xon.),    The    College 

Plymouth 
Gardiner,  James  Henry,  59,  Wroughtou-road,  Balham,  S.W. 
Gardner,  Charles  Richard,  Chemical  Laboratory,  Gathurst,  nea 

Wigan 
Gardner,  Edward,  70,  Pavliamcut-hill-mansions,  Highgate-road 

N.W. 
Gardner,  Hermann  Charles  Thomas,  Miller  Hospital  and  lloya 

Kent  Dispensary,  Greenwich-road,  S.E. 
Gardner,    John    Addyman,    M.A.     (Oxon.),    F.I.C.,    Chemica 

Department,  St.  George's  Hospital,  S.W. 
Gardner,  Walter  Myers,  Prof.,  M.Sc.  (Leeds),  Technical  College 

Bradford  ;  and  3,  Fairmount,  Manningham,  Bradford 
Garlo,  John  Longsdon,  F.I.C.,  136,  Holland-road,  Kensington,  W 
Garuett,  Henry,  32,  Dover-street,  Manchester 
Garrett,    Frederic  Charles,  M.Sc.  (Vict.),  Armstrong  College  c 

Science,  Newcastlc-on-Tyno 
Garside,   Arthur   Leonard   Harry,    6,   Cotswold-terrace,     Lowe 

Broughton-road,  Manchester 
Garvey,  Richard  Godfrey  Hamilton,  c/o  Commonwealth  Oil  Cot 

potation,    Ltd.,    Eciuitable-buildings,    Goorge-stroot,   Sydnoj 

N.S.W. 
Gaskoll,  Joseph,  71,  Haworth's-buildiiigs,  Cross-street,  Manchcste 
Gasson,  William,  Dutoitspan-road,  Kimbcrley,  S.  Africa 
Gatehouse,  Frank  Brooks,  Cement  Works,  Dartford,  Kent 
Gawlor,  Robert,  M.Sc.  (Vict.),   3,  South  View-terrace,    Bennett 

road,  Ileadingley,  Leeds 
GeiBler,  Joseph  Frank,  Mercantile  Exchange  Buildings,  IhuKso 

and  Harrison-stroots,  Now  York  City,  U.S.A. 
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1  >.dc  of 

1885 
1903 


Trans. 


Tians. 


Gemiuell,  George  HanLsoii,  F.l.C,  4,  Lindsay -place,  Edinburgh 
Gent.  Percy  William,  697,  Clifton-aveuuc,  Forest  Hill,  Newark, 

N.J.,  U.S.A. 
II  Gent,  William  Thoma.s,  Misterton,  Gainsborough 
George,    George,    F.l.C,    Director    of    Techuifeal     Instructloli, 

Auckland,  New  Zealand 
IIGerland,  Conrad,  M.Sc.  (Vict.),  Ph.D.  (Marburg),  Meadow  Bank, 

Accrington 
German,  George,  jun..  Mansion  House,  A.shby-de-la-Zouch 
llGerrans,  Henry  Tresawna^,    M.A.  (Oxon.),   20,   St.   John-street, 

Oxford 
Gerrard,  Alfred  William,  Westward  Ho,  Wake-green-road,  Bir- 
mingham 
Getmau,  Frederick  Button,  811,  Atlantic-street,  Stamford,  Conn., 

U.S.A. 
Goyzel,  John  Lawrence  Van,  Lieut. -Col.  LM.S.,  M.B.  (Aberd.), 

F.LC,  Chemical  E.xaminer,  Medical  College,  Madras,  India 
Ghose,  Ann,  42,  Shambazar-street,  Calcutta,  India 
JlGibbes,  Cuthbert  Chapman,  M.D.  and  CM.,  (Aberd.),  M.R.C.P, 

(Lond.),  D.P.H.  (Cantab.),  89,  Harley-street,  W. 
Gibbiugs,    George    William,    Standard   Bank  of  South   Africa, 

Salisbury,  Khodesia,  S.  Africa 
Gibbons,  Joseph  Lake,  Secondary  School,  Blyth,  Northumberland 
Gibbs,  Reginald  William  Malyon,  B.A.  (Cantab.),  B.Sc.  (Lond.), 

Findon  Villa,  Tennyson-avenue,  King's  Lynn,  Norfolk 
Gibson,  Charles   Stanley,   B.A.  (Oxon.),  M.Sc.   Tech.    (Manc.)» 

45,  Shakspeare-street,  Manchester 
Gibson,  John,  St.  Oswald's  road,  Hexham 
Gihson,  John, Prof., Ph.D.  (Heidelberg),  F.R.S.E.,  F.LC,  Heriot- 

Watt  College,  Edinburgh 
Gibson,  William  Howieson,  B.Sc.  (Lond.),  79,  EUiscombe-road, 

Charlton,  S.E. 
Gibson,  William  Humphrey,  122,  King's-road,  Brighton 
Gidden,  William  Thomas,  The   Hawthorns,  Moat-road,  Langley, 

near  Birmingham 
Gilbard,   John    Francis    Hutchins,    F.l.C,    245,    Dalston-lane, 

Hackney,  N.E. 
Gilchrist,  James  Gray,  M.A.  (Aberd.),  B.Sc.  (Lond.),  16,  Links- 
place,  Musselburgh,  N.B. 
Gilderdale,  Frederick,  32,  Treherne-road,  High  West  Jesmond, 

Ncwcastle-on-Tyne 
Gill,  E.  Clarendon,  10,  Barrack-road,  Christihurch,  Hants. 
Gill,  John,  Gwealhellis,  Helstou,  Cornwall 
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1902 
1898 
1905 


Proc. 


1908 
1901 
1885 

1897 

1898 

1905 
1907 

1872 

1904 

1906 

1907 

1899 

1878 

1889 

1898 

1899 
1897 

1904 

1890 

1896 

1890 


Proc. 


Trans. 
Trans. 


Trans. 


FELLOWS  OP  THE  CHEMICAL  SOCIETY. 

Gill,  J.  Arthur,  Pennsylvania,  Lower-green-road,  Rustliall,  Tun- 
bridge  Wells 
Gillcs,  William  Setten,  A.C.G.I.,  F.I.C.,  The  Cottage,  Booking, 

Braintree,  Essex 
Gillies,    Albert,    Government    Laboratories,    Johannesburg,    S. 

Africa 
Gilling,  Charles,  30,  Carnarvon-road,  Barnet,  Herts. 
Gillman,  Edward,  Government  Laboratory,  Barbados,  West  Indies 
Girdwood,  Gilbert  Prout, M. D.  and  C.M.(MeGill Univ.),  M.R.C.S. 

(Eng.),  F.LC,  111,  University-street,  Montreal,  Canada 
Girtin,  Thomas,  M.A.   (Cantab.),  c/o  H.  L.   Raphael's  Refinery, 

Thomas-street,  Burdett-road,  Limehouse,  E. 
Glaister,  John,    Prof.,   M.D.    (Glas.),  M.R.C.S.    and   L.R.C.P. 

(Edin.),  18,  Woodside-place,  Glasgow 
Glass,  Archibald  Melville,  B.Sc.  (Lond. ),  37,  Chancery-lane,  W.C. 
Gledhill,  Walter  George,  M.A.    (Cantab.),    The   School    House, 

Woodbridgo 
IIGlover,  George  Thomas,  F.LC,  24,  Craven-hill-gardens,  Lancaster 

Gate,  W. 
Glover,  Harry  James,  Mount  Pleasant,  Wrattle-road,  Wcsthani, 

near  Hastings 
Glover,   Walter   Hamis,  Ph.D.   (Leipzig),  38,    Ribblcsdale-road, 

Streatham  Park,  S.W. 
Godden,  William,  B.Sc.  (Lond.),  A.R.C.S.,  A.LC,  Station-road- 
east,  Canterbury 
Golding,  John,  F.LC,  Midland  Agricultural  and  Dairy  Institute, 

Kingston,  Derby 
i; Goldschmidt,  S.  A.,  Ph.D.,  c/o  Columbia  Chemical  Works,  48, 

Sedgwick-street,  Brooklyn,  N.Y.,  U.S.A. 
Goldsmith,  Byron  B.,  Ph.B.   (Columbia),   19,    East  74th-streot, 

New  York  City,  U.S.A. 
Goldsmith,   John  Nai.sh,    B.Sc.     (Vict),    Ph.D.    (Heidelberg), 

55,  Chancery-lane,  W.C. 
Goltz,  Harold  Francis  Cail,  155,  Bri.\ton  Hill,  S.W. 
Oomess,  Alfred  Francis  liilderbeck,  M.R.C.S.   (Kng.),  L.R.C.1'. 

(Lond.),  33,  Drayton-gardons,  Sonth  Kensington,  S.W. 
IIGoodson,  John    Augustus,     F.  I.C,   Gordon  College,  Kliartouin, 

KKJ'I't 
Goodwin,  ThomasSmall,  Prof.,  M.B.  and  CM.  (Glas.),  F.R.S.E., 

1,  Heron -terrace,  St.  Margarets,  Twickenliam 
Goodwin,   William,  B.Sc.    (Mane),    Ph.D.    (Grutingen),  South- 

Eastern  Agri(;ultnral  College,  Wye,  Kent 
Gordon,  Colin,  Storcr'w  Wharf,  Cnbilt  Town,  K. 


FELLOWS    OF    THE    CHEMICAL   SOCIETY. 


51 


Date  of 
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1875 

1905 
1890 


1889 

1900 
1879 

1897 

1887 
1889 
1893 
1871 

1887 

1862 

1880 

1890 

1887 
1882 

1900 
1892 

1895 
1890 

1885 

1902 

1905 
1902 

1878 
1887 


Trans. 

Trans. 

Trans. 
Trans. 

Trans. 
Trans. 


Trans. 
Trans. 


Trans. 
Trans. 


C.  1898-01, 
1908-7 


C.  1880-1 


C.  1894-5 


Gordon,  Joseph  Gordon,  F.I.C.,  Queen  Anne's-mansions,  West- 
minster, S.W. 

Gorman,  Henry  Isaac,  126,  Quay,  Waterford,  Ireland 

Gossling,  Frank,  B.Sc.  (Lond.),  H.M.  Patent  OflBce,  Staple  Inn, 

W.C. 
IIGott,  Benjamin  Scaife,  M.A.  (Cantab.),  The   Guildhall,  West- 
minster, S.W. 

Gough,  John  Henry,  65,  Grange-avenue,  Cliapeltown-road,  Leeds 

Gough,  Thomas,   Rev.,  B.Sc,  King   Edward's  School,  Retford, 
Notts. 

Goulding,   Ernest,   D.Sc.  (Lond.),   F.I.C.,    88,    Sylvan-avenue, 
Chitts  Hill,  N. 

Gover,  Herbert  James,  29,  Piccadilly,  Hanley,  Staffs. 

Gow,  Robert  John,  Ivy  Lea,  Hough  Green,  near  Widnes 

Gowcr,  Alfred  Roland,  Ashleigh,  Furness  Park-road,  Barrow 
IIGowlaud,  William,  Prof.,  A.R.S.M.,  F.R.S.,  F.I.C.,  13,  Russell- 
road,  Kensington,  W. 

Goyder,    George    Arthur,    Hawkins-road,    Medindie,    Adelaide, 

S.  Australia 
IIGraham,  Charles,  Prof.,  D.Sc.  (Lond.),  F.I.C.,  The  Reculvers, 

Hastings 
IIGraham,    Christopher  Colbome,    F.I.C.,     Oriel    House,    Scar- 
borough 

Grant,    James,     F.I.C.,    Oaklauds,     Gardner-road,     Prestwich, 
near  Manchester 

Gravill,  Edward  Day,  42,  Walmsley-street,  Hull 
II Gray,   George,  Canterbury  Agricultural  College,    Lincoln,  New 
Zealand 

Gray,  Robert  Whytlaw,  7,  Orme-court,  Bayswater,  W. 
IIGray,  Thomas,  Prof.,  D.Sc.  (Glas.),  Ph.D. (Jena),  The  Teehnica 
College,  Glasgow 

Greaves,  William  Abraham,  23a,  Broad-bank,  Louth,  Lines. 

Green,   Alfred   Henry,    A.I.C. ,   Oaklands,    Lowtou,    Newton-le- 

Willows,  Lanes. 
llGreen,  Arthur  George,  Prof.,  Hon.  M.Sc.  (Vict.),   F.I.C.,   The 
University,  Leeds  ;  and  49,  Cardigan-road,  Headingley,  Leeds 

Green,  Clarence  James,  B.Sc.  (Vict.),  c/o  Messrs.  Nicholson  and 
Co. ,  Beaumont  Works,  St.  Albans 

Green,  Ernest,  113,  Hulton-street,  Moss  Side,  Manchester 

Green,  George  Felix  Dudbridge,  A.I.C,  c/o  Messrs.  Davey  and 
Co.,  Gainsboro'-road,  Hackney  Wick,  N.E. 

Green,  Herbert,  Hayle  Mill,  Maidstone 

Green,  John  Edward,   A.R.S.M.,  F.I.C.,  West  Clyue,  Stretford, 
Manchester 
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1878 
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1907 

1874 
1907 
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1894 
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Proc. 
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1906 
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1896 

1907 
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Green,  Lawrence,  Lower  Tovil,  Maidstone 

Green,     Leonard     Clifford,     B.E.     (Sydney),    Wienholt-strect, 

Torwood,  Brisbane,  Queensland 
Green,    William    Hcber,   D.Sc.    (Melbourne),    The    University, 

Melbourne,  Australia 
l|Greenaway,  Alfred  John,  F.LC,  The  Orchard,  Chertsey,  Surrey 
Greenough,  Thomas  Rigby,  B.A.  (Cantab.),  Beechwood,  Leigh, 

Lanes. 
Green  way,   Thomas    John,    F.LC,    60,    Brookmau's-buildings, 

Grenfell-street,  Adelaide,  S.  Australia 
Greeves,  Alfred,  25,  Balmuir-gardens,  Putney,  S.W. 
Gregory,  Alfred  John,  M.D.  and  B.S.  (Dun.  and  Cape  of  Good 
Hope),    M.R.C.S.     and     D.P.H.     (Eng.),     B.Sc,     Colonial 
Secretary's  Office,  Cape  Town,  S.  Africa 
Gregory,  Joshua  Craven,  B.Sc.  (Lond.),  F.LC,  128,  Wellington- 
street,  Glasgow 
Gregory,  Thomas  William  Diggle,  Lynton,  Basford-park,  Stoke- 
on-Trent 
Greville,    Henry    Leicester,    F.LC,    39,    Croft-road,    Bromley, 

Kent 
Grice,      Walter      Tliomas,      9,      Dalhousie-square,      Calcutta, 

India 
Grieb,    Christopher  Maurice    Walter,    B.Sc.    (Lond.),    A.LC, 
c/o  Messrs.  Lorimer  &  Co.,  Ltd.,  Britannia-row,  Islington,  N.  ; 
and  33,  Torrington-park,  North  Fiuchley,  N. 
ilGriflith,  David  Agnew,  The  Houghlands,  Kclsall,  Chester 
Griffiths,  John,  B.Sc.  (Wales),  The  Ccdlege,  Cleobury  Mortimer, 

Salop. 
Griffiths,  John  Thomas,  9,  Greenhill-avenuo,  Tenby,  S.  Wales 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Grime,  Herbert,  3,  Hill-side,  Lancaster 
Grimwade,  Wilfrid  Russell,  B.Sc.   (Melbourne),  342-346,  Little 

Flinders-street,  Melbourne,  Australia 
Qrimwood,  Robert  George,  F.LC,  43,  Leaside-avonuo,  Muswell 

Hill,  N. 
Grindley,  Harry  Sands,  Prof.,  D.Sc.  (Harvard),  B.Sc.  (Illinois), 

State  University,  Urbana,  111.,  U.S.A. 
Grippcr,  Harold,  Chapel-lane,  Wilmslow,  Cheshire 
Gritton,  Henry  Bertie,  Tlio  Royal  Mint,  Sydney,  N.S.W. 
Qrossmaun,     Edward     Henry,     12,     Alfrodpluco-wost,     South 
Konaington,  S.W. 

llGrovoH,  Charles  Edward,  F.R.S.,  F.LC,  Keuningtou  Civcu,  S,E. 
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Groves,  Samuel  Ernest,  Ingloside,  Bridle-road,  South  Boldon, 
Co.  Durham 

Groves,  William  Peer,  B.A.  (Cantab.),  Green  Bank,  Plumbley, 
Clieshiro 

Grubb,  David  Paton,  B.Sc.  (Edin.),  A.K.S.M.,  1,  Wiudsor-hill, 
Ncwry,  Ireland 

Grundey,  Frederick  Roscoe,  B.Sc.  (Vict),  33,  Woodburn-square, 
Douglas,  Isle  of  Man 

Grundy,  Frank  Barnes,  F.I.C. ,  Red  Lodge,  Kiug's-road, 
Richmond,  Surrey 

Guest,  Edward  Graham,  M.A.  (Cantab.),  B.Sc.  (Lond.),  5,  New- 
battle-terrace,  Edinburgh 

Gumersall,  Edward,  61,  Hungerford-road,  Camdeu-road,  N. 

Gunn,  Alexander,  3,  Clitheroe-road,  Clapham,  S.W. 

Gunn,  Gilbert,  181,  Bury-now-road,  Heywood,  Lanes. 

Gupta,  Hem  Chandra  Dutt,  Prof.,  M.A.  (Calcutta),  Tej  Narayan 
Jubilee  College,  Bhagalpur,  Bengal,  India 

Gurney,  Elliott  Henry,  Agricultural  College,  Gatton,  Queensland, 
Australia 

Guthrie,  Alexander,  B.Sc.  (Lond.),  Inglewood,  Eaton-road, 
Coventry 

Guthrie,  Frederick  Bickell,  F.I.C,  Chemical  Laboratory,  Depart- 
ment of  Agriculture,  Sydney,  N.S.W. 

Guthrie,  John  Monteath,  199,  Ferry-road,  Loith,  N.B. 

Gultmann,  Leo  Frank,  Ph.D.  (Heidelberg),  A.C.G.I.,  F.I.C,  The 
College  of  the  City  of  New  York,  New  York  City,  U.S.A.  ; 
and  18,  Aberdare-gardens,  N.W. 

Guttmann,  Oscar,  M.Inst.CE.,  F.I.C,  60,  Mark-lane,  E.G. 


Haas,  Paul,  D.Sc.  (Lond.),  Ph.D.  (Freiburg),  11,  Westbourne- 
park-road,  W. 

Habirshaw,  William    Martin,    341,  Madison-avenue,  New  York, 
U.S.A. 

Hadley,  Arthur,  c/o  Messrs.  Crowley  &  Co.,  Ltd.,  The  Brewery, 
Alton,  Hants. 

Hadley,    Edwin     Bernard,     Dalham     Villa,      Granville-road, 

Southfields.  S.W. 
llHadley,  Henry  Edwin,  B.Sc.  (Lond.),  A.R.CS.,  School  of  Science, 
Kidderminster 

Haga,  Tamomasa,  Prof.,  D.Sc.  (Japan),  College  of  Science,  Univer- 
sity of  Tokio,  Japan 

Hailes,  Alfred  James  de,  F.I.C,  15,  Red  Lion-square,  W.C 
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Haines,  Walter  Stanley,  Prof.,  c/o  Rush  Medical  College,  Chicago, 

111.,  U.S.A. 
Hake,   Henry  AVilson,   Ph.D.    (Gicssen),    F.I.C.,    "Westminster 

Hospital  Medical  School,  Caxton-strcet,  S.W. 
Hale,  Henry  Ormsby,  Oundle  School,  Oundle 
0.1004-7     Hall,  Alfred  Daniel,  M.A.  (Oxon.),  Lawes  Agricultural  Trust, 
Rotliamsted  Experimental  Station,  Harpenden,  Herts. 

Hall,  Allan  Twistleton,  c/o  Messrs.  Sissons  Bros,  and  Co.,  Ltd., 
Hull 

Hall,  Archibald,  F.I.C.,  7,  Fenchurch-avenue,  E.C. 

Hall,  John  Albert,  M.Sc.  (Mane),  Victoria  Chemical  Works, 
Victoria,  British  Columbia 

Hall,  John  Thomas,  West  View,  Stanwell,  Staines 

Hall,  Joseph  Henry,  B.Sc.  (Lond.),  84,  The  Grove,  Wands- 
worth, S.W. 

Hall,  Octavius,  L.R.C.P.  and  L.R.C.S.  (Edin.),  L.F.P.S.  (Glas.), 
D.P.H.  (R.C.P.S.I.),  6,  Devonshire- villas,  Plymouth 

Hall,  Richard  John,  M.Sc.  (Vict.),  F.I.C.,  Sandycroft,  Serpentino- 

road,  Egremont,  Liverpool 
II  Hall,  Samuel  Godfrey,  Hampsterly,  Woodsido-park,  Finchley,  N. 

Hall,  William,  B.Sc.  (Vi-t. ),  Inglewhite,  Manchester-road, 
Bolton 

Halliburton,  William  Dobinson,  Prof.,  M.D.,  B.Sc.  andF.R.C.P. 
(Lond.),  M.R.C.S.,  (Eng.),  F.R.S.,  Church  Cottage,  17, 
Marylebone-road,  N.W. 

Halliwell,  Edward,  F.LC,  c/o  Ribble  Joint  Committee,  2,  Stanley- 
place,  Preston 

Hallowell,  Thomas  Butterworth,  Ladyshawe  House,  Now  Mills, 
West  Stockport 

Halstead,  Reginald  Gordon,  12  and  16,  Coleman-street,  E.C. 

Hambly,  Frederick  John,  F.LC,  c/o  The  Electric  Reduction  Co., 
Buckingham,  Quebec,  Canada 

Hamer,  John,  158,  Darwcn-road,  Bromley  Cross,  near  Bolton, 
Lanes. 

Hamilton,  Jamoa  Cullen,  Barrows-green,  near  Kondal,  Westmore- 
land 

Hamilton,  Oswald,  Old  Stratford,  Stony  Stratford,  Bucks. 

Hamilton,  Robert,  3,  Westminster-terrace,  Ibrox,  Glasgow 

Hamlet,  William  Mogfor.l,  F.LC,  Government  Laboratory, 
Macquario-Htroot,  Sydney,  N.S.W. 

Iliiniuiond,  Harold  Sankoy,  Macdonald  College,  St.  Anno  dn 
Bcllevno,  Quebec,  ('anada 

Hftoimond,  Herbert  Blackmoro,  99,  Barton-road,  Dover 
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Hanbury,  Cornelius,  F.I.C.,  Plough-court,  Lombard-street,  E.C.  ; 

and  Manor  House,  Little  Berkhamsted,  Hertford 
Handcock,  Walter  Augustus,  F.LC,  Pentlands,  39,  The  Avenue, 

Beckenham,  Kent 
Hanes,     Edgar     Septimus,     F.I.C,      22,     Lyncroft-mansions, 

Lyncroft-gardens,  Hampstead,  N.W. 
Hanger,  Ralph  Hamilton,  Hawthorn-villa,  Newland,  Hull 
Hanley,     John,     F.LC,    74,    Rowson-street,     New     Brighton, 

Cheshire 
Hann,  Archie  Cecil  Osborn,  54,  "VVood-vale,  Forest  Hill,  S.E. 
IHannay,   James  Ballantyne,    F.LC,    Cove  Castle,    Loch   Long, 

N.B.  ;  and  Whitehall  Club,  S.W. 
i  Hanson,  Alfred  Miall,  The  Marjorie,  Whalley,  near  Blackburn 
Hanson,  Edward  Kenneth,  M. A.  (Cantab. ),  F.LC,  Woodthorpe, 

Royston-park-road,  Hatch  End,  Middlesex 
Hanson,  Harold  Norman,  Field  Head,  Brighouse,  Yorks. 
Hanson,  Weldou,  Fairleigh,  Clairmont-terrace,  Norton,  Stockton- 
on-Tees 
Harbord,   Frank  William,   A.R.S.M.,  F.LC,    Surbiton  House, 

Englefiold  Green,  Surrey 
I  Harcourt,  Augustus  George  Vernon,  M.  A.   (Oxon.),   Hon.   D.Sc. 

(Oxon.),  Hon.  D.CL.  (Dun.),  Hon.  LL.D.  (Montreal),  F.R.S., 

F.LC,  St.  Clare,  Ryde,  Isle  of  Wight 
1  Harden,    Arthur,    D.Sc.    (Vict.),    Ph.D.    (Erlangen),    F.LC, 

2,  Marlborough-road,  Richmond,  Surrey 
Harding,  Herbert,  B.Sc.  (Lond.),  47,  Streathbourne-road,  Upper 

Tooting,  S.W. 
Hardy,   James  Gordon,  c/o  The  Creston  Colorado  Mining  Co., 

Torres  Souora,  Mexico 
Hargreaves,  Andrew  Fuller,  Esk  Hill,  Rosslyn,  Midlothian 
Hargreaves,  James,  Peel  House-lane,  Farnworth,  near  Widnes, 

I^ncs. 
Hargreaves,  John,  F.LC,  Widnes,  Lanes. 
Hargreaves,  William  Arthur,  M.A.,  B.C.E.  (Melbourne),  F.LC, 

Government  Analyst,  Adelaide,  S.  Australia 
Harker,     George,  D.Sc.    (Lond.),    35,    Boulevarde,    Petersham, 

Sydney,  N.S.W. 
iHarland,  Robert  Henry,  F.LC,  37,  Lombard-street,  E.C 
IIHarland,  William   Dugdalc,  48,  King-street,  Manchester 
IlHavley,    Vaughan    Berkeley,    Prof.,    M.D.    (Ediu.),    M.R.C.P. 

(Lond.),  25,  Harley-street,  W. 
Harman,  Harold  Wallis,  Felday,  Links-road,  Epsom,  Surrey 
Harmer,  Francis  Gerald,  Cockburn  High  School,  Leeds 
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Harold,    Frederick  Clarkson-,    7,    Bolton-road,    Port    Sunlight, 

Cheshire 
Harper,   Henry  Winston,   M.D.    (Virginia),   The   University   of 

Texas,  Austin,  Texas,  U.S.A.  , 

Harrie,    Harold   William,    300,    Christchurch-road,     Boscombe, 

Bournemouth 
Harrington,  Arthur  George,  A.I.C.,  c/o  Dr.  Middleton,  Municipal 

Buildings,  Singapore,  Straits  Settlements 
Harrington,  William  Bury,  Leeview,  Montenotte,  Cork 
Harris,  Frederick  James,  37,  St.  Oswald's-road,  Fulham,  S.W. 
Harris,  Frederick  William,  F. I.C,  26,  Johu-street,  Glasgow 
Harris,  Harold,  The  Birmingham  Metals  and  Munitions  Co.,  litd., 

Ammunition  Factory,  Streetly,  nr.  Sutton  Coldficld,  Birmingham 
Harris,  Harry,  c/o  The  Hall  Mining  and  Smelting  Co.,  Nelson, 

British  Columbia 
Harris,  Sydney  Walters,  Devon  House,  Walter-road,  Swansea 
II Harris,    Thomas    Frederick,    B.Sc.    (Lond.),  Waterford  House, 

Aylsliam,  Norfolk 
II  Harrison,  Albert,  Dclamere,  Grove-road,  South  Woodford,  Essex 
Harrison,  Edward  Frank,  B.Sc.   (Lond.),  F.I.C.,  55,  Chancery- 
lane,  AV.C.  ;  and  Langholm,  Edgar-road,  S.  Croydon 
II Harrison,  Hugh  Erat,  B.Sc.  (Lond.),  28,  Sussex-place,  Regent's 

Park,  N.W.  ;  and  Faraday  House,  Cliaring  Cross-road,  W.C. 
Harrison,  John  Ansted,  B.Sc.  (Lond.),  A.R.C.S.,  11,  Foxhouses- 

road,  Whitehaven 
HaiTison,  John   Burchmore,    C.M.G.,   M.A.    (Cantab),   F.l.C, 

Government     Laboratory,    Georgetown,     Demerara,    British 

Guiana 
Harrison,   Walter  Ernest,    16,    Lansdowne-road,    Handsworth, 

Birmingham 
Harry,     Frederick     Thomas,     106,     Sandraere-road,     Clapham 

Common,  S.W. 
Hart,     Alfred,     M.A.,     B.Sc.     (Melbourne),     Norman-avonuo, 

Hawkuburn,  Victoria,  Australia 
Hart,  Bertram  Harvey,  Rosslyn,  High-street,  Sidcup,  S.O.,  Kent 
Hart,   Herbert  William,   5,  Cambridge-road,   Ansdell,   Lythani, 

Ijancs. 
Hart,  William  Beamont,  F.LC,  Laboratory,  8,  E.\chango-8troot, 

ManchoBter 
Hartley,  Arthur,  Tjio  Brewery,  Emsworth,  Hants. 
Hartley,  F.rnald  George  Justinian,  B.A.  (Oxon. ),  The  Bungalow, 

Foxcombo  Hill,  near  Oxford 
Hartley,  Harold  Brcwor,  M.A.  (Oxon.),  Balliol  College,  Oxford 
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Hartley,  Thomas,  B.Sc.  (Lonil),   F.I.C.,  Swindon  and  North 
Wilts.  Technical  School,  Swindon 
tHartley,  Walter  Noel,    Prof.,   Hon.     D.Sc.    (R.U.I.),    F.R.S., 
F.I.C.,  Royal  College  of   Science,    St.    Stephen's-grcen-east, 
and  10,  Elgin-road,  Dublin 

Hartog,  Philip  Joseph,  M.A.  (Mane),  B.Sc.  (Lond.  and  Vict.), 
University  of  London,  South  Kensington,  S.W. 

Hart-Smith,    James,    A.R.C.S.,    F.I.C.,    4,    Grafton-niansiou.s, 
Venn-street,  Olaphani,  S.W. 

Harvey,  Alfred  William,  13,  Pendrell-road,  St.  Catherine's-park, 
Hatcham,  S.E. 

Harvey,    Ernest    William,    A.R.S.M.,    Stoneleigh,   23,    Grove- 
road,  Clapham  Park,  S.W. 

Harvey,  Sidney,  F.I.C.,  Watling  House,  Canterbury 

Harvey,  Thomas  Featherstono,  84,  Henry-road,  West  Bridgford, 
Nottingham 

Harvey,  William  Pellew,  62,  London  Wall,  E.C. 

Hatfield,   John  Adams,   F.LC,  c/o   Messrs.    J.   Lysaght,    Ltd., 
Orb  Iron  Works,  Newport,  Mon. 

Hatton,  William  Percy,   c/o  Messrs.   W.    R.   Hatton  and  Sons, 
Wormwood  Scrubs,  W. 

Hawkes,    Alfred  Edward,  M.D.    (Brussels),   L.R.C.P.    (Edin.), 
22,  Abercromby-square,  Liverpool 

Haworth,  Edward,  D.Sc.  (Vict.),  Sunnyside,  Norman-road,  Run- 
corn, Cheshire 

Haworth,  John,  17,  Knaresboro'-road,  Millhouses,  Sheffield 

Hawthorne,  John,  Municipal  Technical  Institute,  Belfast 

Hay,  William,  Holton  House,  Beverley-road,  Hull 

Hayman,   Jack   Vernon   Johnson,  A.C.G.I.,  A.I.C.,  Tringhurst, 
Cranleigh,  Surrey 

Haynes,  James  Herbei-t,  B.Sc.  (Vict.),  Sennen,  65,  Eennington- 
avenue,  Ashley  Down,  Bristol 

Hayworth,  William  Prince,  A.I.C.,  119,  Clapton  Common,  N.E. 

Hcasman,  Harold  Montague,  2,  Broadway,  Westminster,  S.W. 

Heath,  John  William,  1,  Carlyle-squaro,  Chelsea,  S.W. 

Heaton,  John,  SouthclilFe,  Roker,  Sunderland 

Heaton,    Noel,     B.Sc.    (Lond.),     20,     Baker-road,     Harlesden, 
N.W. 

Hedley,  Edgar  Percy,   A.R.C.S.I.,  6,  Royal-terrace- west,  Kings- 
town,  Co.  Dublin 

Hedley,   George   Ward,    M.A.     (Oxon.),    The  College,   Chelten- 
ham 

Heely,  Frederick  William,  10,  Yarborough-street,  Grimsby 
t  Longstafif  Medallist,  1906. 


58 

Dat«  of 
Blection. 

1876 

1889 

1875 

1872 

1896 
1899 

1900 

1898 

1885 

1895 

1905 

1900 

1892 

1903 
1901 

1905 

1899 

1905 

1904 

1896 

1871 
1876 

1908 
1906 

1905 


Traus. 
Trans. 
Trans. 

Trans. 


C.  1895-9 


Trans. 
Trans. 


Trans. 


C.  1892-3 


FELLOWS    OF    THE   CHEMICAL   SOCIETY. 

Hehner,  Otto,  F.I.C.,  11,  Billiter-square,  E.G. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.G. 
IIHellon,   Robert,  Ph.D.   (Heidelberg),  A.R.S.M.,  F.I.C,  Whin- 

thwaite,  Seascale,  via  Carnforth 
IIHelm,  Henry  James,  I.S.O.,  F.I.C,  Simonstone,  27,  Hammelton- 

road,  Bromley,  Kent 
Helps,  James  William,  3,  Tavistock-road,  Croydon 
Hembrough,   James,  A.R.CS.,  A.I.C,    7,  Park-view,  Beeston- 

hill,  Leeds 
Hemingway,  Frank  Christian  Richard,   133,   Front-street,   New 

York  City,  U.S.A. 
Hemmy,  Arthur  Stanley,  Prof.,  B.  A.  (Cantab.),  M.Sc.  (Melbourne), 

Government  College,  Lahore,  India 
II Henderson,   George  Gerald,   Prof.,  M.A.,  D.Sc.   (Glas.),  F.I.C, 

The  Technical  College,  204,  George-street,  Glasgow 
Henderson,    James,   Ph.D.   (Miinich),   B.Sc.   (St.   Andrews),  c/o 

Horlick's  Malted  Milk  Co.,  Racine,  Wisconsin,  U.S.A. 
Henderson,  James  Alexander  Russell,  Prof.,  B.Sc.  (Glas.),  Chihli 

Provincial  College,  Paotingfu,  North  China 
Henderson,  John  Brownlio,  F.I.C,  Government  Analyst,  Brisbane 

Queensland 
Hendrick,    Jamos,    B.Sc.    (Lond.),    F.I.C,    Marischal  College, 

Aberdeen 
Hendrickson,  Arthur  V.,  The  Gas  Works,  Lower  Sydenham,  S.E. 
IIHenley,    The    Hon.    Francis    Robert,    M.A.    (Oxon.),    F.I.C, 

9,  Beaufort-gardens,  S.  W. 
Hennings,  Carl  Richard,  Ph.D.  (Freiburg),  19,  St.  Dunstan's-hill, 

E.C. 
Henry,  Thomas  Anderson,  D.Sr.  (Lond.),  70,  Doncraile-street, 

Fulham,  S.W. 
Henstock,    Herbert,  M.Sc.  (Vict.),  Ph.D.    (Ziirich),  6,  Elmei 

avenue,  Roundhay,  Leeds 
Hcnzell,  Archie  Willoughby,  Tliomas  Hanbury  School,  Shanghai, 

China 
Horiot,  Thomas  Hawkins  Percy,  37,  Church-crescent,  Muswcll 

Hill,  N. 
Ilurnmn,  Douglas,  F.I.C,  Riiinhill,  Lanes. 
Horon,    John,   B.E.    (R.U.I.),    F.I.C,  110,     Fenchurch-strcct, 

E.C. 
Heron,  John  Maxwell,  North  House,  Mistlcy,  F.s8ox 
IIorty,Chiirle.s  Holmes,  Prof., Ph.  D.  (Johns  llojikins  Univ.),  Ph.B. 

(Ooorgia),  University  of  North  Carolina,  Cliapol  llill,N.C.,U.S.A. 
Hothurington,  Arthur  Lonsdale,  B.A.  (Cantab.),  3,  Broadlands 

road,  llighgato,  N. 
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Hislop,  George  Robertson,  Gasworks,  Blackstoun-road,  Paisley 
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Japan 
Idris,  Thomas  Howell  Williams,  M.P.,  110,  Pratt-street,  Camden 
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B.Sc.  (N.Z.),  Univei-sity  College,  Reading 
Ingram,  Beresford,    Department   of  Agiiculture   and   Technical 

Instruction,  17,  Ely-place,  Dublin 
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Jennings,  John  Atkinson,  34,  Streatham-place,  Brixton  Hill,  S.W. 
Jennings,    Sidney   James,    B.Sc.    (Lond.),    367,    Queen's-road, 

New  Cross,  S.E. 
Jennings,  Walter  Ernest,  8,  Rawdon-terrace,  Ashby-de-la-Zouch 
Jennison,  Francis  Herbert,  F.LC,  The  Limes,  Bittoii,  Bristol 
Jensen,  Charles  William  Lamb,  c/o  Oakhill  Brewery  Co.,  Oakhill, 

near  Bath 
llJerdan,    David    Smiles,    M.A.    (Glas.),    D.Sc.    (Vict.),  Ph.D. 

(Heidelberg),  c/o   Messrs.  J.  &   G.  Cox,  Ltd.,   Gorgie   Mills, 

Edinburgh 
Jessop,  Samuel  Morton,  19,  Burton-street,  Wakefield 
Jewson,    Francis  Albert  Bo  wen,  F.LC,  24,  York-road,  Hove, 

Sussex 
Johnson,  Charles  Harold,   M.D.,  CM.,  F.R.C.S.  and  M.R.C.P. 

(Edin.),  Beaumont,  Northcote,  Melbourne,  Australia 
Johnson,  Harold,  D.Sc.  (Brussels),  5  and  6,  Fawkes- buildings. 

Great  Tower-street,  E.G. 
Johnson,  James  Edward,  F.LC,  40,  Idmiston-road,  Stratford,  E. 
Johnson,  John  Grovo,  23,  Cross-stroet,  Finsbury,  E.C. 
Johnson,  John  Richard,   10,  Copley-park,   Streatham  Common, 

S.W. 
Johnson,  Otis  C,  Prof.,  730,  Thayor-street,  Ann  Arbor,  Mich., 

U.S.A. 
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1866 
1906 

1904 

1896 
1892 

1901 

1903 
1907 
1905 

1898 

1906 
1905 

1871 

1873 

1894 

1893 
1876 

1878 
1900 

1904 
1890 

1901 

1892 
1899 
190<! 
1801 


Trans. 


Trans. 


Trans. 
Trans. 

Trans. 
Trans. 


Trans. 
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llJohnson,  Samuel  Henry,  The  Warren-hill,  Loughton,  Essex 
Johnston,  Archibald  McArthur,  Box  108,  Gerniiston,  Transvaal, 

S.  Africa 
Johnston,  John   Haslam,  M.Sc.    (Vict.),  F.I.C.,  Public  Offices, 

Hampton,  Middlesex 
Johnstone,  James,  F.I.C.,  Braehead,  Parkhill,  Rutherglen 
Johnstone,  William  George,  c/o  Thomas  Man  well,  Esq.,  8,  Great 

Winchester-street,  E.G. 
JoUyman,  Walter   Henry,  F.I.C.,  c/o   F.   W.    Jollyman.   Esq., 

Charlton-road,  Keynsham,  Bristol 
Jones,  Alfred  Owen,  The  Hill,  Scotby,  near  Carlisle 
Jones,  Benjamin  Owen,  Boksburg,  Transvaal,  S.  Africa 
Jones,  Bernard  Mouat,  B.A.  (Oxon.),  Prof.,  Government  College, 

Lahore,  India. 
Jones,    Edward,    B.Sc.     (Lond.),    F.I.C.,     15,    Macaulay-road, 

Clapham,  S.W. 
Jones,  Edward  Rees,  Llangedwyn  Vicarage,  Oswestry 
Jones,   Edward  Towyn,    B.Sc,   (Wales),    A.I.C.,  29,    Somerset- 
road,  Newport,  Mon. 
Jones,    Edward    William  Taylor,   F.I.C.,    The    Oaklands,    and 

10,  Victoria-street,  Wolverhampton 
Jones,  Francis,  M.Sc.  (Mane),  F.R.S.E.,  Beaufort  House,  Alex- 
andra-park, Manchester 
llJones,    George  Cecil,  A.C.G.I.,  F.I.C,  43,  Great  Tower-street, 

E.C. 
Jones,  Hedley  Gordon,  F.I.C,  32,  Beechhill-road,  Eltliam,  S.E. 
llJones,    Henry    Chapman,    F.I.C,    Royal    College    of     Science, 

South  Kensington,  S.W. 
Jones,  Henry  Williams,  Spencer-park,  Coventry 
Jones,    Humphrey   Owen,   M.A.    (Cantab.),    D.Sc.    (Lond.    and 

Wales),  Clare  College,  Cambridge 
Jones,  Horace  Francis,  Rose  Bank,  Cambridgo-road,  Uxbridgo 
Jone.s,  John  Archyll,  B.Sc.  (Loud.),  Recthville,  Park-road,  West 

Hartlepool 
Jones,  John  Lloyd  Thomas,  Lieut.-Col.,   I.M.S.,   M.B.    (Dun.), 

M.R.CS.  (Eng.),  D.P.H.  (Cantab.),  His  Majesty's  Assay  Oflico, 

Calcutta,  India 
Jones,  Lionel  Manfred,  B.Sc.  (Lond.),  Municipal  Technical  School, 

Sulfolk-struet,  Birmingham 
Jones,  Lauder  William,  A.B.  (Williams  Coll.),  Ph.D.  (Chicago), 

University  of  Chicago,  Chicago,  HI.,  U.S.A. 
Jones,   Llowelyn    Thomas,   B.Sc.  (Wales),    22,   Ashfteld-terrace, 

Bingley,  Yorka. 
JoaoH,  MoHos  William,  Tluj  Cottage,  Brialington,  Bristol 
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Date  of 
Election. 

1905 

1896 

1901 

1898 

1905 

1904 


1906 
1904 

1893 

1900 


1893 
1886 
1905 

1881 
1889 

1907 
1886 

1882 
1894 

1874 

1867 
1882 
1903 

1884 
1874 


Trans. 
Trans. 


Trans. 
Trans. 

Trans. 


Trans. 
Trans. 


C.  1906- 


C.  1903-5 


Jones,  Percy  Walter,  A.I.C.,  Toowong,  Brisbane,  Queensland 
Jones,  Robert  Haslewooil,  88,  Norwood-road,  S.  E. 
Jones,  Robert  Henry,  M.Sc.  (Vict.),  The  Harris  Institute,  Preston 
Jones,  Thomas  Hill-,  Invicta  Mills,  Bow-common-lane,  E. 
Jones,  Tudor  Foulkes,  B.Sc.  (Wales),  Chatham  House,  Ramsgate 
Jones,  William  App.,  A.M.  (North  Carolina),  Ph.D.  (Baltimore), 

c/o  The  Boston  Artificial  Leather  Co. ,  Metroi)olitan  Building, 

New  York  City,  U.S.A. 
Jones,  William  Henry  Matthews,  Leyden  Villa,  Chester 
Joseph,  Alfred  Francis,  Prof.,   B.Sc.  (Lond.),   A.R.C.S.,  Ceylon 

Technical  College,  Colombo,  Ceylon 
Jowett,  Hooper  Albert  Dickinson,  D.Sc.  (Lond.),  5,  Miskin-road, 

Dartford,  Kent 
Joyce,  Thomas  Goode,  B.Sc.  (Lond.),  F.I.C.,  Lyttleton  Preserve 

and  Drysaltery  Works,  Bromford-lane,  West  Bromwich 


Kaka,  Sorabji  Manekji,  Devon  Villa,  Karachi,  Sind,  India 

Kawakita,  Michitada,  Engineering  College,  Tokio,  Japan 

Kay,  Sydney  Alexander,   D.Sc.   (St.  Andrews),  United  College, 

St.  Andrews,  N.B. 
Kay,  William  Edward,  The  Thorns,  Prestwick-park,  Manchester 
Kaye,  James  Robert,  M.B.  and  CM.  (Glas.),  D.P.H.  (Cantab.), 
Medical  Officer  of  Health,  West  Riding  of  Yorkshire,  Wakefield 
Kaye,  John,  M.A.  and  B.Sc.  (Glas.),  North  Britain  Glass  Works* 

Perth,  N.B. 
IIKeane,    Charles  Alexander,    Ph.D.    (Erlaugen),    M.Sc.    (Vict.), 
F. I.e.,  The  Sir  John  Cass  Technical  Institute,  Jewry-street, 
Aldgate,  E.C, 
II Keen,  Austin,    Hon.  M.A.   (Cantab.),  Cefn  Llys,   Bentley-road, 

Cambridge 
IlKellas,  Alexander  Mitchell,  B.Sc.  (Lond.),  2,  St.  Mark's-square, 
Regent's  Park,  N.  W. ;  and  Chemical  Dept. ,  Middlesex  Hos^iital 
Medical  School,  W.C. 
Kelluer,  William,  Ph.D.  (Gottingen),  F.I.C.,  135,  Victoria-road, 

Old  Charlton,  S.O.,  Kent 
II  Kemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  W, 
II  Kemp,  William  Joel,  F.I.C.,  Caerthillian,  Sidcup,  S.O.,  Kent 
Kemp-Welch,  Maurice,   B.A.  (Cantab.),  Parkstone,   Weybridge, 

Surrey 
Kendall,  George  Frederic,  B.A.  (Cantab.),  The  Hollies,  Stratford- 

on-Avon 
Kendall,   James    Alfred,    F.I.C.,    Lonesome    Chemical    Works, 
Streathain  Common,  S.W. 

F    2 
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1896 

1903 

1889 

1895 

1903 

1883 
1900 

1901 

1902 

1901 

1903 

1905 

1900 

1884 

1903 

1872 

1907 


Trans. 


C  1887-92 


1881 
1902 

1903 
1897 

1008 

1876 
1902 


Trans. 
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IIKennicott,  Cass  Langdoii,  Chicago  Heights,  Illinois,  U.S.A. 

Kent,  Thomas  Oliver,  42,  Loughboro'-park,  Brixton,  S.  W. 

Kenwood,    Henry   Richard,    M.B.   and  CM.    (Edin.),  L.R.C.P. 
(Lond.),  Wadhurst,  150,  Bethune-road,  Stamford  Hill,  N. 

Kenyon,  Richard  Ernest,  M.Sc.  (Vict),  c/o  Mrs.  Espey, 
Molesworth-street,  Cookstown,  Co.  Tyrone,  Ireland 

Kerr,  James  Stewart,  A.R.C.S.,  F.I.C.,  Methodist  College, 
Belfast 

Kerry,  William  Hugh  Rubens,  The  Sycamores,  Windermere 

Kershaw,  James  Henry,  Corporation  Sewage  Works,  Dalton, 
Rotherham,  Yorks. 

Kettle,  James  David,  B.Sc.  (Lond.),  A.I.O.,  1,  Vardens-road, 
St.  John's-hill,  Battersea,  S.W. 

Kewley,  James,  B. A.  (Cantab.),  c/o  Nederlandsch  Indische,  ludns- 
trid  en  Handel  Maatschappij,  Balek  Pappiu,  Dutch  Borneo 

Kiddell,  Christopher  George,  B.A.  (Lond.),  Hadley  Highstone, 
Barnet,  Herts. 

Kielty,  John  Joseph,  Nethersgate,  Cairo-road,  Walthamstow, 
Essex 

Killby,  Leonard  Gibbes,  B.A.  (Oxon.),  10,  Aberdeen-park,  High- 
bury, N. 

Kilner,  George  Washington,  M.A.  (Lond.),  Ormefield,  Long-lane, 
Church-end,  Finchlcy,  N. 

Kilpatrick,  William  Stirling,  Hawklin,  Stuart-drive,  Colston, 
near  Hishopbriggs 

Kin,    Thein,    B.A.   (Calcutta),    Chemical    Examiner's     Office, 

Rangoon,   Lower  Burma,  India 
IlKinch,  Edward,  Prof.,  F.I.C.,  Royal  Agricultural  College,  Ciren- 
cester 

King,  Albert  Theodore,  B.Sc.  (Loud.),  A.I.C.,  Chemical  Depart- 
ment, The  University,  Leeds;  and  Church-hill,  Horsell, 
Wokftig,  Surrey 

King,  Alfred  John,  Rock  Bank,  BoUingtoD,  near  Macclesfield 
IlKing,  Frank  Eustace,  B.Sc.  (Lond.),  F.I.C.,  75,   Gracechurch- 
stroet,  E.C. 

King,  Frank  William  George,  15,  Almond-road,  Tottenham,  N. 

King,  Herbert,  M.Sc.  (Vict.),  F.I.C.,8,  Avenue-road,  Scar- 
borough 

King,  James  Kirknian,  B.A.  (Cantab.),  65,  Brewery -road, 
riumstcad,  Kent 

King,  John  Falconer,  F.I.C.,  Laboratory  of  City  Analyst,  20, 
Chambers-street,  Edinburgh 

King,  Sidney  Isaac,  llazoldono,  Avenue-road,  Hoxloy  Hcalli,  Kent 
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Date  of 

Electiou. 


1895 

1872 

Trans. 

1895 

1891 

Trans. 

C.  1894-6- 

V.P.  1908- 

1886 

1895 

1903 

1889 

1888 

1889 

1903 

1894 

1 

1896 

1894 
,  1878 
1879 
1864 
1878 

■  1887 

Trans. 

■  1908 

B  1904 

■  1885 

B  1892 

K  1859 

Trans. 

"^  1900 

1906 

1893 

Kiugdon,  George  Holman,  M.A.  (Oxon.),  c/o  Messrs.  Crosfield, 

Limited,  Warrington  ;  and  Ivy  Lodge,  Froghall,  Warrington 
IIKingzett,  Charles  Thomas,  F.LC,  Newlauds,  St.  George's-aveuue, 

Weybridge,  Surrey 
ilKinnicut,    Leonard    Parker,    Prof.,  Sc.D.    (Harvard),  Worcester 

Polytechnic  Institute,  Worcester,  Mass.,  U.S.A. 
II Kipping,  Frederic  Stanley,  Prof.,  D.Sc.  (Lond.),  Ph.D.  (Munich), 

F.R.S.,  F.I.C.,  University  College,  Nottingham 
Kirby,  Herbert  Edward,  41,  Gordon-square,  W.C. 
Kirkaldy,  Patrick  Henry,  F.LC,  Chemical  Department,  King's 

College,  W.C. 
Kirkby,    William,     Winstor    House,     Thornfield-road,    Heaton 

Moor,  Stockport 
Kitchin,  John,  The  Middlesex  Hospital,  W.C. 
||Knagg.s,  Alfred  Battye,  37,  Mannville-terrace,  Bradford 
Knight,  Frederick  Charles,  c/o  Garfield  Smelting  Co.,  Garfield, 

Utah,  U.S.A. 
Knight,  Harley  Fancat,  Ledbury,  64,  Amhurst-park,  Stamford 

Hill,  N. 
Knight,  James,  M.A.,  D.Sc,  (Glas.),  St.  James's  Public  School, 

Calton,  Glasgow 
Knight,  John  Burnett,  Bushwood,  Wanstead,  Essex 
Knight,  William  Albert,  Soxey's  Trade  School,  Bruton,  Somerset 
Knights,  James  West,  F.  I.  C. ,  County  Laboratory,  Cambridge 
Knowles,  Joshua,  Stormer-hill,  Tottington,  Bury 
Knox,  George  Walter,  B.Sc.  (Lond.),  16,  Finsbury-circus,  E.C. 
Koch,  Walter  Edward,  M.A.,  P.O.  Box  718,  El  Paso,  Texas, 

U.S.A. 
Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 
Kohn,  Hugo  Stefan,  Ph.D.  (Berlin),  3a,  Hythe-road,  Willesden 

Junction,  N.W. 
Komppa,  Gustav,  Prof.,  Ph. D.,  Poly technik,Helsingfors, Finland 
Koningh, Leonard de,  F.LC, 4,  St.  Martin's-road,  Stockwell,  S.W. 
Krause,  Georg,  Prof.  Dr.,  Cothen  (Anhalt),  Germany 
Kynaston,  Josiah  Wyckliffe,    F.LC,  Chemical   Laboratory,    3, 

Oak-terrace,  Beech-street,  Liverpool 
Kynaston,    William   Charles  Robert,    9,    Harland-road,    Higher 

Tranmere,  Birkenhead 


Ladell,  William  Richard  Simpson,  A.LC,  19,  Alwyne-road,  N. 
Lamb,   Edmund  George,   M.A.    (Oxon.),   M.P.,   Borden   Wood, 
Liphook,  Hants. 
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1900 


1892 

1893 

1903 

1877 

1902 

1900 

1897 

1899 

1885 

1891 

1894 

1908 

1901 
1883 

1880 

1901 
1906 
1891 

1904 

1886 

1876 
1906 

1896 


Trans.| 


Proc. 


Trans, 
Trans. 


Trans. 
Proo. 

Trans. 
Trans. 

Tranji. 
Trans. 
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Lamb,    Morris    Charles,    Herold's    Institute,    Drummond-road, 

Bennondsey,  S.E. 
II  Lamb,  Thornton  Charles,  Ph.  D. ,  c/o  Messrs.  Brunner,  Mond  and 

Co. ,  Crescent  Wharf,  Silvertown,  E. 
Lambert,  Wesley  J. ,  Chemical  Laboratory,  Royal  Gun  Factory, 

Woolwich,  S.E. 
Lamplough,   Francis  Edward  Everard,   B.A.   (Cantab.),   Trinity 

College,  Cambridge 
Lancaster,  William  James,  F.R.C.S.,    Pine  Crest,  Barnt  Green, 

Worcs. 
Landau,  A.  Lionel,  Taquah  and  Abosso  Gold  Mining  Co.,  Ltd., 

Tarquah,  Gold  Coast,  W.  Africa 
Lander,  George  Druce,  D.Sc.  (Lond.  and  St.  Andrews),  F.LC, 

Royal  Veterinary  College,  Camden  Town,  N.W. 
Lang,    William    Robert,     Prof.,     D.Sc.    (Glas.),     F.LC,    The 

University,  Toronto,  Canada 
Lange,    Ernest    Frederick   Stephen,    Fairholm,    Willow    Bank, 

Fallowfield,  Manchester 
Langer,    Charles,    Ph.D.     (Ziirich),    Ynyspenllwch,     Clydach, 

S.O.,  Glamorgan 
IlLangham,     Edgar    Norman,     Rev.,    M.A.    (Cantab.),     Rastrick 
Grammar  School,  Brighouso 
C.  1904-7     Lapworth,  Arthur, D.Sc.  (Lond.),  F.LC, The  Goldsmiths' Institute, 
New  Cross,  S.  E. 
Larmuth,     Lionel     Gordon,     Grove     House,    Cheadle    Hulme, 

Manchester 
Larter,  Alfred  Tabois,  B.Sc.  (Lond.),  86,  Inderwick-road,  N, 
La-scelles,    Brian   Piers,  M.A.    (Oxon.),   Headland,  Mount-park, 

Harrow-on-the-Hill 
Last,     Frank     Bernard,     F.LC,     Granville   House,    Hinckley, 

Leicester 
Lattoy,  Robert  Tabor,  Trinity  College,  Oxford 
Lattey,  William  Tabor,  Corpus  Christi  College,  Cambridge 
Lauder,  Alexander,  D.Sc.  (Edin.),  Edinburgh  and  East  of  Scot- 
land College  of  Agriculture,  13,  George-square,  Edinburgh 
Lauder,   James    Stanley,    Contra    Costa    Co.,   c/o   Post  Office, 

Martinez,  Cal.,  U.S.A. 
Laurie,  Arthur  Pillans,  Principal,  M.A.  (Cantab.),  D.Sc.  (Edin.), 

F.H.S.E.,  The  Ileriot- Watt  College,  Edinburgh 
II Law,  Cliannell,  Il8hiim  Dene,  Torquay 
Law,    Herbert    Drake,    M.Sc.    (Lond.),    Borough    Polytechnic, 
103,  Borough-road,  S.  K. 
a  Law,  Herbert   Edward,  636,  Pine-streot,   San    Francisco,  Cal., 
'      U.S.A. 
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Date  of 
Election. 


1890 

Trans. 

1903 

1900 

1882 

1890 

Trans. 

1890 

1886 

1902 

1894 

Trans. 

1888 

1902 

1891 

Trans. 

1900 

1889 

1883 
1898 

1897 

Trans. 

1905 

1899 

1903 

Trans. 

1891 

1889 

1901 

1891 

Proc. 

1903 

1889 

1904 

[Law,  Robert,  F.I.C.,  The  Royal  Mint,  Melbourne,  Australia 

Lawrence,    Henry    William,     Johnsouville,    Wellington,    New 
Zealand 

Laws,  Arthur  Robert,   B.Sc,   (Lond.),   90,   St.  George's-terraco, 
Neweastle-ou-Tyne 

Laws,  Joseph  Parry,  F.LC,  2,  Aigburth-vale,  Liverpool 
IILaycock,  William  Frederick,  Ph.D.,  7,  Park-street,  Dewsbury 

Lea,  Arthur  Sheridan,  M.A.,  Sc.D.  (Cantab.),  F.R.S.,  Suunyside, 
Sidcup,  S.O.,  Kent 

I  Leach,  Walter,  21,  St.  Andrew's-place,  Bradford 

Leader,  George  Herbert,  Montego  Bay  Secondary  School,  Montego 
Bay,  Jamaica 

iLean,  Bevan,  B.A.,  D.Sc.  (Lond.),  Sidcot  School,  Winscombe, 
Somerset 

Lease,  Frank  Edward,  Sapong  Estate,  Fort  Birch,  British  North 
Borneo 

Leather,  John  Petty,  Whittier,  Colne-road,  Burnley,  Lanes. 

Leather,  John   Walter,  Ph.D.    (Freiburg),    F.LC,  Agricultural 

Research  Institute,  Pusa,  Bengal,  India 
IILeathes,  John  Beresford,  M.A.,  M.B.  and  B.Ch.  (Oxon.),  F.R.C.S. 
(Eng.),  89,  Albert  Bridge-road,  S.W. 

Ledingham,  Laurence  Napier,  Govandale,  Taptouville-crescent, 
Sheffield 

Lee,  Herbert  Cabry,  22,  Victoria-grove,  W. 

Lee,  Harry  Lancelot,  32,  Manor  Drive,  Headingley,  Leeds 

Lee,  Theophilus   Henry,   36,  Rua  do  Ouvidor,  Rio  de  Janeiro, 
Brazil 

Leek,  William  Henry,  B.A.  (Lond.),  Elm  View,  Leigh,  Lanes. 

Leeming,  William  Thomas,  M.Sc.  (Vict.),  The  Hollins,  Hanover- 
road,  Canterbury 

Lees,  Frederic  Herbert,  Avondale,  Green-street-green -road,  Dart- 
ford,  Kent 

Leffler,  Rudolf,  75,  Harcourt-road,  Sheffield 

|Legg,  John  Edmund,  M.A.  (Cantab.),  F.LC,  Cae  Rhys,  Dor- 
chester-road, Weymouth 

Lehmann,    Adolf  Ludwig    Ferdinand,    B.Sc.    (Toronto),    Ph.D. 
(Leipzig),  Bangalore,  Mysore,  India 

Leicester,   James,   Ph.D.  (Erlangen),  F.I.C,  17,  Staverton-road, 
Oxford 

Leigh,  Arthur  Graham,  jun.,  Chorclifif  House,  Chorley,  Lanes. 

Leigh,  Cecil,  F.I.C,  Birmingham  Metal  and  Munitions  Co.,  Ltd., 
Adderley  Park  Rolling  Mills,  Birmingham 

Le  May,  Percy  Kent,  6,  Lothair-vilLxs,  Hatfield,  Herts. 
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Date  of 
Election. 

1891 

1899 

1906 

Trans. 

1904 

1902 

1895 

Trans. 

C.  1907- 

1899 

1879 

1904 

1903 

1888 

Trans. 

1907 

1899 

Trans. 

1901 

1905 

1894 

Trans. 

1869 

Trans. 

1888 

Trans. 

0.  1902-OS 

1878 

1896 

1900 

1903 

1901 

1899 

1886 

TnuiH 

1899 

1902 
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Lennox,  Robert  N.,  Morvah,  Hartington-road,  Chiswick,  S.W, 

Leon,   Arthur  Alexander,   Ray  House,  Ray-park-road,   Maiden- 
head 

Le  Rossignol,  Robert,  B.Sc.  (Lond.),  A.LC,  2,  Caesarea-place, 
Jersey,  Channel  Islands 

Lessiug,    Rudolf,   Ph.D.    (Munich),  Southampton   House,  317, 
High  Holborn,  W.C. 

Lessner,  Charles  B.,  Carril,  Spain 
ijLe  Sueur,  Henry  Rondel,   D.Sc.  (Lond.),   F.LC,  St.  Thomas's 
Hospital,  S.E. 

Lett,  Stephen  Joshua,  Crosby  Ravensworth,  Shap,  S.O.,   West- 
moreland 

Letts,    Edmund    Albert,    Prof.,   Hon.    D.Sc.    (R.U.L),    Ph.D. 
(Gottingen),  F.LC,  Qu«en's  College,  Belfast 

Levy,   Arthur  Garfield,   B.Sc.   (Lond.),  F.LC,  c/o  B.   Blount, 
Esq.,  F.LC,  76,  York-street,  Westminster,  S.W. 

Levy,    Henry    Woltf,    423  b,   Little    Collins-street,    Melbourne, 
Australia 

Lewes,  Vivian  Byam,  Prof.,  F. I.C,  30,  Croom's-hill,  Greenwich, 
S.E. 

Lewis,  Carl,  P.O.  Box  36,  Johannesburg,  S.  Africa 

Ijcwis,  Edward  Watkin,  HoUycroft,  Loughton,  Essex 

Lewis,  Ernest  Alfred,  310,  Dudley-road,  Birmingham 

Lewis,    Ernest    Isaac,    B.A.    (Cantab.),    B.Sc.    (Lond.),    Oundle 
School,  Oundle 

Lewis,  William  Henry,  M.A.  (Oxon.),  F.LC,  24,  Wonford-road, 

Exeter 
II Lewis,   William  James,  Prof.,  M.A.  (Oxon.  and  Cantab.),  New 

Museums,  Cambridge 
IjLowkowitsch,    Julius,    M.A.   and  Ph.D.  (Breslau),  F.LC,  71, 

Priory-road,  West  Hamitstcad,  N.W. 
II  Lichtenstein,  Theodore  David,  F.LC,  Chemical  Works,  Silver- 
town,  E. 

Lidgey,  Cecil  Rudolf,  50a,  Forest  Hill-road,  East  Dulwich,  S.E. 

Liebmann,  Adolf,  M.A.,  Ph.D.  (Bonn),  16,  Darloy -avenue,  West 
Didsbury,  Manchester 

Linday,  John  Howard,  c/o  Messrs.  John  Robinson  and  Co.,  Ltd., 
Oil  Seed  Crushers,  Redcliffe-parado,  Bristol 

Linde,  Harold  Thoodor  Granville  van  dor,  101,  Tyndall-avouuo, 
Toronto,  Canada 

Lindsoy,  Robert  William,  14,  Hilldrop-road,  Camden-road,  N. 

Ling,    Arthur   Robert,   F.LC,   74,  Groat  Tower  street,  E.C. 

LiuHtead,  Edward  Fliitnian,  15, Station-avenue, Winuhmore  Ilill,N.' 

Ijiotani,  Krnoflt,  2,  Rue  do  Franco,  Nice,  France 
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Date  of 

Election. 

1905 


1853 
1872 

1903 

1883 

1880 
1876 

1905 

1907 

1896 

1900 

1902 

1896 
1871 

1902 
1884 

1872 

1904 

1873 

1878 

1882 
1882 

1884 


Trans. 
Trans. 


Trans. 


Trans. 


f   v.p. 

1883-7,      , 
|,1898-1901.j 


Lister,  Joseph,   B.Sc.   (Lond. ),    A.R.C.S.,    Chemisches   Labora- 

toriura,  (Parb  I.),  Liebigstrasse  18,  Leipzig,  Germany 
IILiveing,  George  Downing,  Prof.,  M.A.    (Cantab.),  Hon.  Sc.D. 

(Dub.),  F.R.S.,  F.LC,  The  Pightle,  Cambridge 
(ILiversidge,  Archibald,  Prof.  M.A.  (Cantab.),  Hon,  LL.D.  (Glas.), 
A.R.S.M.,  F.R.S.,  F.LC,  United  University  Club,  Suffolk- 
street,  Pall  Mall,  S.W. 

Livesej',    Charles    Edwin    Leonard,    B.Sc.    (Vict.),   Stonyhurst 
College,  Blackburn,  Lanes. 

Livingston,    William    John,    F.LC,    London   County    Council, 

Spring-gardens,  S.W. 
II  Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 

Lloyd,  Frederick  James,   F.LC,    Muscovy   House,   6,   Trinity- 
square,  E.G. 

Lloyd,  George  Moss,  M.A.  (Vict.),  M.Sc.  (L'pool),  43,  Elm  wood- 
road.  Heme  Hill,  S.E, 

Lloyd,     Percival    George,     15,    Woodside-road,     Kingston-on- 
Thames 

Lloyd,  Thomas  Henry,  c/o  Messrs.  Quibell  Bros.,  Ltd.,  Newark- 
on-Trent 

Lockhart,  Thomas  Lamb,  Glencairn  Main  Reef  Gold  Mining  Co., 
Ltd.,  P.O.  Box  191,  Germiston,  Transvaal,  S.  Africa 

Lockitt,  Charles  Henry,  B.A.  (Lond.),  Rectory  Cottage,  Solihull, 
Birmingham 

Lockwood,  Thomas  William,  Heckmondwike,  Yorks. 

Lockyer,  William  John,  Bridgwater  Lodge,  Birchington,  S.O., 
Kent 

Logan,  Thomas  Stratford,  The  Colony,  Ewell,  Surrey 

London,  John  Edward,  M.D.  (Dun.),  M.R.CS.  (Eng.),  L.R.C.P. 

(Lond.),  62,  Main-street,  Georgetown,  Demerara,  W.  Indies 

JlLongstatf,  George  Blundell,  M.A.  and  M.D.  (Oxon.),  F.R.CP., 

(Loud.),  M.R.CS.  (Eng.),  Highlands,  Putney  Heath,  S.W. 

Longstaff,     James     Patrick,     B.Sc.     (Edin.),    17,     Fettes-row, 
Edinburgh 
IILoram,  Herbert  Yabsley,  F.LC,  49,  Buxton-road,  Chingford,  Essex 
II  Louis,   David  Alexander,    F.LC,   77,  Shirland-gardens,  Maida 
Vale,  W. 

Love,  Edward  Gurley,  Ph.D.  (Columbia),  80,  East  55th-street, 

New  York  City,  U.S.A. 
IILovibond,    Thomas     Watson,    F.LC,     West  Jesmond   House, 

N  ewcastle-on-Tyne 
IILow,  Charles  William,  M.B.  (Dun.),  M.R.CS.  (Eng.),  L.R.C.P. 
and  D.P.H.  (Lond.),  Stricklands,  Stowmarket,  Suffolk 
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Date  of 
Election. 


1904 

Trans. 

1878 

1876 
1898 

Trans, 

1901 

1899 

1905 

1902 

1905 

1902 

Trans. 

1891 

1877 

Trans.. 

1890 

Trans. 

1907 

1867 

Trans. 

1872 

Trans. 

1893 

Trans. 

1899 

1908 

1908 

1873 

1874 

1906 

1886 

Tnuit. 
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Lowe,  Frank   Harold,  M.Sc.  (Vict. ),  South-Western  Polytechnic, 

Manresa-road,  Chelsea,  S.W. 
II  Lowe,  Walter  Bezant,  M.A.  (Cantab.  ),Cae  Carw,  Llanfairfechan, 

N.  Wales 
Lowe,    William    Foulkes,    A.R.S.M.,    F.LC,    9,    Hough-green, 

Chester 
IILowry,  Thomas  Martin,    D.Sc.    (Lond.),    130,    Horseferry-road, 

Westminster,  S.W. 
Lowson,  William,  B.Sc.  (Lond.  and  Leeds),  F.LC,  The  Univer- 
sity, Leeds 
Lucas,   Alfred,  F.LC,  Survey   Department,  Finance    Ministry, 

Giza,  Egypt 
Lucas,  Edward  William,  F.LC,  2,  Hills-place,  Oxford-street,  W. 
Lucas,  Harry,  The    South  of   England   College   of   Pharmacy, 

186,  Claphamroad,  S.W. 
Luck,    Alfred   Courtenny,    The   Arsenal,    Zanite,    Argentine,  S. 

America 
Ludlam,   Ernest    Bowman,    Ackworth   Scliool,   near   Pontefract, 

Yorks. 
Ludlow,    Lionel,   Standard   Bank   of  South   Africa,    Bulawayo, 

Rhodesia,  S.  Africa  ;  and  Southville,  Swan.sea 
II Luff,  Arthur  Pearson,  M.D.,  B.Sc,  F.R.C.P.  and  L.S.A.  (Lond.), 

M.R.C.S.  (Eng.),  D.P.H.  (Glas.),  F.LC,  9,  Queen  Anno-strcet, 

Cavendish-square,  W. 
Lumsden,  John  Scott,  D.Sc.  (St.  Andrews),  Ph.D.  (Munich),  9, 

Rosewood-terrace,  West  Park,  Dundee 
Lunan,  George,  50,  Garsoube-terrace,  Mnrrayfield,  Edinburgh 
ilLunge,  Georg,  Prof.,  Ph.D.  (Breslau),  Hon.  Dr.  Ing  (Karlsruhe), 

Riimisstrasse  56,  Ziirich,  Switzerland 
IILupton,  Sydney,  102,  Park-street,  Grosvenor-square,  W. 
Luxmoorc,    Charles    Mann,     D.Sc.    (Lond.),     F.LC,     Jumples 

Lodge,  near  Halifax,  Yorks. 
Luxton,   Thomas,   B. A.,   B.Sc.  (Lond.),  116,  North  Boulevard, 

Hull 
Lyell,  Henry  Robert,  Redcot,  Dacres-road,  Sydenham,  S.E. 
Lynch,  Gerald  Roche,  160,  Holland-park-avenue,  W. 
Lyon,  Isidore  Bornadotte,  Brigade  Surgeon,  Lieut. -Col.,  CLE., 

M.R.C.S.    (Eng.),    F.LC,     Ea.st    India   U.S.    Club,    16,    St. 

James's-sijuare,  S.W.  ;  and  164,  Sutherland-avenue,  W. 
Lyon,  John  George,  K.I.C,  The  Aire  Tar  Works,   Knottingley, 

Yorks. 
Lyon,  Rudolf,  400,  Iluddorsfield-road,  Halifax 
Lyons,  Albert  Brown,  A.M.,  M.D,,  72,  Brainard-street,  Detroit, 

Mich..  U.S.A. 
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Date  of 
Election. 

1888 

1896 

1888 

1899 
1900 

1887 

1890 
1888 


1900 
1902 

1905 

1899 
1906 

1907 

1904 

1875 

1899 
1896 

1899 

1890 

1897 
1894 

1903 
1901 

1894 

1901 


Trans. 


Trans. 


Trans. 


Maben,   Thomas,  Kenmure,  63,  Stradella-road,  Heme  Hill,  S.E. 

Macadam,  Herbert  Edwin,  Odam's  Wharf,  Victoria  Docks,  E. 

Macadam,  Stevenson   John  Charles   George,   F.I.C.,   Analytical 
Laboratory,  55,  York-place,  Edinburgh 

McAlley,  James,  Bankside  Cottage,  Falkirk,  N.B. 

Macara,  Thomas,  F.I.C.,  c/o  Messrs.  Lipton's,  Ltd.,  Rouel-road, 

Bermondsey,  S.E. 
llMcArthur,    John,    F.R.S.E.,    196,    Trinity-road,    Wandsworth 

Common,  S.W. 
IIMacArthur,  John  Stewart,  74,  York-street,  Glasgow 

McBretney,  Edmund  George,  F.LC.,23,  Ferrybridge-road,  Castle- 
ford,  Yorks. 

MeCall,  William,  8,  Beaton-road,  Maxwell-park,  Glasgow 

MacCallum,    Douglas    Archibald,    Central-chambers,    93,    Hope- 
street,  Glasgow 

McCIeary,   William,   61,   Station-road,   Pendlebury,   near  Man- 
chester 

McClumpha,  Robert,  372,  Westgate-road,  Newcastle-on-Tyne 

McCombie,   Hamilton,    M.A.    (Aberd.),    B.Sc.     (Lond.),    Ph.D. 
(Strassburg),  A.R.C.S.,  F.I.C.,  The  University,  Birmingham 

McConnan,  James,   D.Sc.  (L'pool),  M.Sc.  (Vict.),  Ph.D.  (Jena), 
Frigorifico,  Campana,  F.C.R.,  Argentine,  S.  America 

McCourt,  Cyril   Douglas,  A.C.G.L,  13,  Malwood-road,   Balham 

Hill,  S.W. 
llMcCowan,  William,  F.  LC,  Essex  Wharf,   Narrow-street,  Lime- 
house,  E. 

McCracken,  James,  3,  Rosemount-terrace,  Ibrox,  Glasgow 

McCrae,   John,  jun.,  Ph.D.   (Heidelberg),   F.LC. ,  Government 
Laboratories,  P.O.  Box  1080,  Johannesburg,  S.  Africa 

McCreath,    William   Dunlop,    Quautock   Vale   Cider  Co.,   Ltd., 

North  Petherton,  Bridgwater 
llMcCubbin,  William  Alexander,  F.LC,  May  Cottage,  Neston, 
Cheshire 

MacCulloch,  Charles,  Auckland  Club,  Auckland,  New  Zealand 

McCutcheon,    James,    Meniehaus,   Woodend-drive,    Jordanhill, 
Glasgow 

Macdonald,  David  Baird,  82,  Hinckley-road,  Leicester 

Macdonald,   F.   G.,  Durban  Roodeport  Gold  Mining  Co.,  Ltd., 
P.O.  Box  111,  Roodeport,  Transvaal,  S.  Africa 

MacDonald,    George  William,    M.Sc.   (Melbourne),    c/o   Messrs. 
Curtiss  &  Harvey,  Ltd.,  Dartford,  Kent 

Macdonald,  Peter,  c/o  The  Mazapil  Copper  Co.,  Ltd.,  Concepcion 
del  Ore,  Zacatecas,  Mexico 
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Date  of 
Election. 

1906 


1891 

1904 

1874 
1906 
1906 
1886 
1898 
1895 

1891 


1895 

1887 

1893 

1906 
1890 

1877 
1890 
1905 

1901 

1897 

1902 
1899 
1900 

1898 
1892 

1897 
1868 
1899 


Trans, 


Trans. 
Trans. 


TranH. 


FELLOWS    OF    THE   CHEMICAL    SOCIETY. 

Macdouald,  Thomas,  c/o  Indian  Fisheries  Co.,  Cochin,  Southern 

India 
MacDonald,    William,    A.R.C.S.,    A.R.S.M.,    F.I.C.,    Assistant 

Postal  Secretary,  Peking,  China 
McDougall,  Arthur  Thomas,  B.A.  (Loud.),  8,  CIiff*terrace,  St. 

John's,  S.E. 
McDougall,  John,  Clifton  House,  Greenwich  Park,  S.E. 
McDowall,  John,  c/o  H.  Monson,  Esq.,  Sabaieh,  Upper  Egypt 
Mace,  William,  Kew-gardens,  Monkseaton,  Northumberland 
MacEwan,  Peter,  64,   Southwood-lane,  Highgate,  N. 
McEwen,  AnthoU  Francis,  40,  Handen-road,  Lee,  S.E. 
MacFarlane,  Alexander,    Loch   Sloy,    Polefield,   Blackley,  Man- 
chester 
Macfie,   Robert  Andrew   Scott,  M.A.   (Cantab.),   B.Sc.    (Edin.), 

34,  Moorfields,  Liverpool 
McGlashan,  John,  Cawnpore  Sugar  Works,  Cawnpore,  India 
McGowan,  George,  Ph.D.  (Leipzig),  F.I.C.,  21,  Montpelier-road, 

Ealing,  W. 
McGregory,  Joseph  Frank,  Prof.,  Colgate  University,  Hamilton, 

N.  Y.,  U.S.A. 
Mcintosh,  David,  Stamford  School,  Stamford,  Lines. 
Macintyre,    Alfred    Edgar,    Ph.D.,    The    Chemical    Laboratory, 

Dominion  Arsenal,  Quebec,  Canada 
Mackay,  Angus,  121,  King-street,  Great  Yarmouth 
Mackean,  William,  208,  Bedford-hill,  Balhara,  S.W. 
MacKechnie,  Robert   Drysdale,  Productos   Quimicos  do  Iluolva 

Sociedad  Anonyma,  Huelva,  Spain 
McKenzie,  Alexander,  M.  A.,  D.Sc.  (St.  Andrews),  Ph.D.  (Berlin), 

Birkbeck  College,  Bream's  Buildings,  Chancory-lauo,  E.C. 
Mackenzie,    John    Edwin,    D.Sc.    (Edin.),    Ph.D.    (Strassburg), 

11,  Ramsay-gardens,  Edinburgh 
Mackenzie,  John  Ross,  Worcester  lirewery,  Worcester 
Mackenzie,  Thomas,  4,  Church-street,  Inverness 
Mackenzie,  Thomas  Ebenezcr,  The  Capillitas  Copper  Co.,  Ltd., 

Pilciao,  Provincia  de  Catamarca,  Argentine,  S.  America 
McKerrow,  Charles  Alexander,  Wingftold,  Wilmslow,  Cheshire 
McKorrow,     William    James,    D.Sc.    (Tiibingen),    F.I.C.,    12, 

Chadwick-road,  Loytonstono,  N.K. 
Maclaurin,  James  Scott,  D.Sc.  (N.Z.),  Wollington,  New  Zealand 

McLood,  Herbert,  Prof.,  F.R.S.,  87,  Montaguo-road,  Richmond, 
Surrey 

McLuod,  ,Iaiii(!H,  F.  I.e.,  Cns  Works,  Kirkinlillucli,  N.B. 
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Date  of 

Election. 

1903 


1879 
1897 

1881 

1889 


1880 
1885 

1905 
1899 

1900 
1902 

1892 
1906 

1894 
1885 
1857 


1897 

1904 
1903 

i  1903 

ll903 

)  1902 

1896 

1908 

1897 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


V.P.    I 
,  1888-91  / 


MacMahon,    Frederick   William,    31,   Marler-road,    Forest   Hill, 

S.E. 
IIMacmillan,  James  Laker,  98,  Phillip-street,  Sydney,  N.S.W. 
MacrauUen,   Alan,    B.A.    (Oxon.),  The  Manor  House,  Raheny, 

S.O.,  Co.  Dublin 
MacMunn,  Charles  Alexander,  M.A.  and  M.D.  (Dub.),  L.R.C.S. 

(Ireland),  Oakleigh,  Wolverhampton 
IIMcMurtry,  George  Cannon,  A.R.S.M.,  A.R.C.S.,  Mount-street, 

Nelson  ;    and   c/o   Maoriland   Copper   Co.,    Ltd.,    Richmond, 

Nelson,  New  Zealand 
Macnab,  William,  F. LC,  10,  Cromwell-crescent,  S.W. 
llMacnair,   Duncan  Scott,  Ph.D.   (Wiirzburg),   B.Sc.  (Lond.),  67, 

Braid-avenue,  Edinburgh 
Maguire,  Peter,  5,  King's  Bench-walk,  Temple,  E.G. 
Main,    Hugh,    B.Sc.     (Lond.),    Almondale,     Buckingham-road, 

South  Woodford,  N.E. 
Mair,  William,  7,  Comiston-road,  Edinburgh 
Maitland,  William,  B.Sc.  (Abeid.),  Auchmill,  Bucksbum,  Aber- 
deenshire 
Major,  George  Harry,  Devonshire-street,  Ardwick,  Manchester 
Majumdar,    Tarak    Nath,   37,   Lower   Chitpore-road,    Calcutta, 

India 
Makin,  Charles  James  Shaw,  F.I.C.,  Thorn  Bank,  Leamington 
|(  Mallet,  Frederic  Richard,  F.I.C.,  20,  King's-avenue,  Ealing,  W. 
Mallet,  John  William,  Prof.,  Ph.D.  (GiJttiugen),  M.D.  (Louisiana), 

LL. D.  (Princetown,  Pennsylvania,  and  Johns  Hopkins  Univ.), 

F.R.S.,  University  of  Virginia,  Albemarle  Co.,  Va.,  U.S.A. 
Mallinson,     Willie     Lee,     Gawthorp-green,     Kirkheaton,     near 

Huddersfield 
Mander,  Alfred,  Berkswell,  Malvern 
Mander,  Percy  George,    B.Sc.    (Lond.),  The  Grammar  School, 

Doncaster 
Mann,  Ernest  William,  Lyndale,  Northfield-road,  King's  Norton, 

Birmingham 
Mann,    John    Christopher,    Ash    Villa,    Thynne-street,    West 

Bromwich 
Mann,  William,  B.Sc.   (Lond.),  68,  Breakspears-road,  Brockley, 

S.E. 
Manners,  Hugh,  M.A.,  B.Sc.  (Glas. ),  Academy  House,  Airdrie, 

N.B. 
Mansfield,  Herbert,   B.Sc.  (Lond.),   A.I.C.,   70,   Stapleton-hall- 

road,  Stroud  Green,  N. 
Mansford,   Charles  John  Jodrell,  B.A.  (Lond.),  The  Grammar 

School,  Dartford,  Kent 


78 

Date  of 
Election. 

1895 


1905 

1907 
1895 
13C2 
1833 

1895 
1907 

1890 

1896 

1891 

1887 

1897 
1902 
1905 
1906 

1907 

1906 
1898 

1885 

1907 
1901 

1902 
1871 

1887 
1808 

1861 


Trans. 
Trans. 

Trans. 
Trans. 

Trans. 


Trans. 


TnuM. 
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lIMarchant,  Robert  Charles,  The  Glen,  11,  Elliston-road,  Redland, 

Bristol  - 

Marie,  Ernest  Robert,  B.Sc.  (Lond.),  A.R.C.S.,  Hartley  University 

College,  Southampton 
Marsden,  Herbert,  B.Sc.  (Mane),  Bramford,  Ipswich 
Marsden,  Prosper  Henry,  The  Royal  Infirmary,  Liverpool 
Marsh,  John,  29,  High-street,  Maidstone 
C.  1902-7    II  Marsh,  James  Ernest,  M.A.  (Oxon.),  F.R.S.,  University  Museum, 

Oxford 
Marshall,  Arthur,  F.I.C.,  29,  Charlton-road,  Blackheath,  S.E. 
Marshall,      Hubert     Frederick    Sankey,     c/o    Messrs.     Robert 

Stephenson  k  Son,  Ltd.,  BurwcU,  Cambridge 
Marshall,  Hugh,  Prof.,  D.Sc.  (Edin.),  F.R.S.,  University  College, 

Dundee 
Marshall,    Percy   Sykes,    Union   Laboratory,    Half    Moon-street, 

Huddersfield 
Marshall,  Reginald  Tom,  Kingscote,  Upper  Lenham-road,  Sutton, 

Surrey. 
ijMarshall,   William,    F.I.C.,    Carisbrook,    Queen's-road,    Cheadle 

Hulme,  Cheshire 
Martin,  Charles  Henry,  40,  Bolton-road,  Pendleton,  Salford 
Martin,  Francis,  3,  York-terrace,  Eglin ton- road,  Plumstead,  S.E. 
Martin,  Francis  Grimshaw,  1,  Harbury-road,  Birmingham 
Martin,    Frederick  James,    Akrokerri   Mines,    Ltd.,    Akrokorri, 

Gold  Coast,  W.  Africa 
Martin,  Gerald    Hargrave,    Hawkhurst,  Auckland-road,  Upper 

Norwood,  S.E. 
Martin,  George  Frederick  Wesley,  14,  Castle-park,  Lancaster 
II Martin,   George    Herbert,    M.A.    (Oxon.),    8,    Selborne-terrace, 

Bradford,  Yorks. 
II  Martin,  Gerald  Ward,  Lieut.  -Col. ,  8,  Petersham-terrace,  Gloucester- 
road.  S.W. 
Martin,  Joseph,  B.Sc.  (Dun.),  37,  Fairlop-road,  Loytonstone,  E. 
Martin,  Nicholas  Henry,  Rarenswood,  Low  Fell,  Gateshead-on- 

Tyne 
Martiiidale,  William  Harrison, Ph.D., 10,  New  Ca vendi.«h -.street,  W. 
llMartineau,  George,  21,  Mincing-lane,  E.C. ;  and  Gomshall  Lodge, 

Gomshall,  Surrey 
llMartineau,  Sydney,  Streatham-grove,  Norwood,  S.E. 
Mascaronlias,  John  Charles,  66,  Wynudalo-rond,  South  Woodford, 

Essex 
Maskelyno,   Morvyn   Herbert  Novil  Story,    M.A.iiHon.  D.Se. 

(Oxon.),  F.K.S.,  F.l.C.Sallhroi.,  Wnmghton,  Wilts. 


0.   1868. 

0,  76-7 
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1905 


1890 

1882 

1897 
1873 
1906 
1904 

1896 

1902 
1876 

1907 

1880 

1884 

1870 

1893 
1865 

1908 
1892 

1908 

1898 

1904 
1901 

1908 

1S96 

1871 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


C.  1906- 


C.  1877-9 


Mason,  Arthur  "Walter,  B.Sc.  (Loud.),  Norvic,  Windsor-gardens, 

North  ShieUls 
Mason,    Francis    Herbert,    P.O.    Box    31,    Paso    Robles,    Cal., 

U.S.A. 
Masson,  David  Orme,  Prof.,  M.A.  and   D.Sc.  (Edin.),  F.R.S., 

The  University,  Melbourne,  Australia 
Masters,  Edward,  Rock  Mount,  186,  Hinckley-road,  Leicester 
II Masters,  William,  St.  Ernie,  The  Hall-road,  Cheltenham 
Mastin,  John,  Woodleigh  House,  Totley  Brook,  near  Sheffield 
Mathews,  Harold  Joseph  Clarke,  Massey's  Burnley  Brewery,  Ltd., 

Buruley,  Lanes. 
Mathiesou,  Laurence  Weir,  Conway,  Rosebery-road,  Gillingbam, 

S.O.,  Kent 
Mathiesou,  Robert,  J. P.,  Rill  Bank,  Innerleithen,  Peeblesshire 
II  Matthews,  Charles  George,  F.LC,  Abendberg,    31,  Stapenhill- 

road,  Burton-on-Trent 
Matthews,  Charles  Pask,  B.Sc.  (Loud.),  A.I.C.,  6,  Fortess-road, 

N.W, 
II Matthews,  Francis  Edward,  Ph.D.  (Gottingen),  F.LC,  6,  Hill- 

croft-crescent,  Ealing,  W. 
llMatthey,  Edward,  Col.,  C.B.,  A,R.S.M.,  31a,  Weymouth-street, 

W. 
Matthey,  George,  Assoc. Inst. C.E.,  F.R.S.,  78,  Hatton-garden, 

E.C. 
IIMawer,  William  Frederick,  332,  Kennington-road,  S.E. 
IjMaxwell,  Theodore, B. A.,  M.D.  (Cantab.),  F.R.C.S.  (Edin.),  B.Sc. 

(Lond. ),  29,  Woolwich  Common,  S.  E. 
Maywald,  Frederick  John,  89,  Pine-street,  New  York  City,  U.S.A. 
Meacham,  Charle.s  Stephen,  c/o  Messrs.  Ohlsson's  Cape  Breweries, 

Ltd.,  Newlands,  Cape  Town,  S.  Africa 
Meade,  Alwyne  Harcourt,  Cedar  House,  St.  Neots 
Meads,      Charles    James,     Plesaunce,     West-cliff-road,    Roker, 

Sunderland 
Mears,  Francis  D'Oyley,  jun.,  31,  Rawdon-place,  Cardiff 
Mees,  Charles  Edward  Kenneth,  D.Sc.  (Lend.),  76,  Canterbury- 
road,  Croydon 
Meggitt,    Alfred  Ash,  B.Sc.    (Lond.),    Government  of  Eastern 

Bengal  and  Assam,  Dacca,  Eastern  Bengal,  India 
Meggitt,   Loxley,  F.LC,  c/o  CW.S.,  Ltd.,  Wheatsheaf  Works, 

Alexandria,  Sydney,  N.S.W. 

IIMeldola,    Raphael,   Prof.,    F.R.S.,    F.LC,   Finsbury  Technical 
College,  Leonard-street,  E.C  ;  and  6,  Brunswick-square,  W.C 
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1905 

1894 

1908 

1902 

1875 
1902 

1900 

1889 
1901 
1896 

1908 
1891 
1897 

1876 

1900 
1904 

1906 

1888 

1904 
1892 

1891 

1Q06 

1880 

1901 

1889 


Trans. 


Trans. 


Proc. 


Trans. 


Trans. 


Trans. 


C.   1884 
I  8,  1897 
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I  V.P. 
's    1806- 
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Meldrum,  Andrew  Norman,  D.Sc.  (Aberd,),  Chemical  Department, 

The  University,  Manchester 
Melland,  Godfrey,    M.Sc.  (Vict),  A.R.S.M.,  F.I.C.,   Chemical 

Department,  The  Polytechnic,  Woolwich,  S.E. 
Melling,  Samuel  Ernest,  F.I.C.,  The  Cliff,  Higher  Broughton, 

Manchester 
Mellor,   Joseph   William,    D.Sc.    (N.Z.),  The  Villas,  Stoke-on- 

Trent 
ilMelmore,  Pattinson  Banks,  Chemical  Laboratory,  Maryport 
Mence,  George  Augustus  Henry,  B.Sc. ,  The   Grammar  School, 

Lincoln 
Menzies,  Alan  Wilfrid  Cranbrook,  M.A.  and  B.Sc.  (Edin.),  Kent 

Chemical  Laboratory,  The  University,  Chicago,  HI.,  U.S.A. 
Mercer,  Thomas,  F.I.C. ,  Devonshire  Club,  Eastbourne 
Meredith,  William,  63,  Albion-place,  Ulverston,  Lanes. 
Merrett,  William  Henry,  A.R.S.M.,  F.I.C,  Hatherley,  Grosvenor- 

road,  Wallington,  Surrey 
Merrick,  Arnold,  66,  Eothbury-terrace,  Newcastle-on-Tyno 
Merrils,  Frederick  Johnson,  13,  Rutland-park,  Sheffield 
Merson,  George  Fowlie,  7,  King-street,  Kilmarnock,  N.B. 

llMessel,  Rudolph,  Ph.D.  (Tubingen),  147,  Victoria-street,  West- 
minster, S.W. 

Meyer,  Hans,  Ph.D.,  1,  Salmgasse,  Prague,  Bohemia 
Middleditch,    Bernard,    B.A.   (Cantab.),  Woodcroft,  Harrow-on- 

the-Hill 
Middleton,  Alexander  Edmund,  112,  South-park-road,  Wimble- 
don, S.W. 
!|Miers,  Henry  Alexander,  Principal,  M.A.,  D.Sc.  (Oxon.),  F.R.S., 

23,  Wetherby -gardens,  S.W. 
Millar,  Ernest  Westby,  Windsor,  Monkstown,  Co.  Dublin 
Millar,    James   Hill,  F.LC,    2,    Kerrymount-avcnue,   Foxrock, 

Co.  Dublin 
IIMillard,  Edgar  James,  35-42,  Charlotte-street,  Great  Enstoru- 

street,  E.C. 
Millen,     John     Dunlop,     Mount     BischofI     Mine,     Waratali, 

Tasninnia 
llMill.ir,  Alexander  Kenneth,  Ph.D.  (Wiirzhurg),  F.I.C,  Kilvorfs 

buildings.  Withy-grove,  Manchester 
Miller,  Edward  lioll,  c/o  Anglo  AuKtralian  Milk  Co.,  Clydubiink, 

Sale,  Victoria,  Australia 
Miller,   Harry   EuHt,    Ph.D.  (Strassburg),  1015,  Chostnut-Htreot, 

Oakland,  California,  U.S.A. 
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1889 
1887 

1885 

1898 

1896 

1893 

1862 

1906 
1898 

1905 

1885 

1887 

1898 

1907 
1905 

1899 

1901 

1893 
1902 
1899 

1899 
1872 

1892 
1879 


Trans. 


Trans. 


Trans. 
Trans. 

Trans, 
Trans. 


Trans, 


Trans, 


Trans. 


0.    1868-' 
72,  75-6, 

80-4, 
1903-06 


/C.1885-fA 
(V.P.87-  ) 
\  90,  94-8  / 


Miller,  James  Bruce,  A.I.C.,  Rubislaw  Den  North,  Aberdeen 
Miller,   John    A.,    M.Sc.    (Illinois),    Ph.D.    (Berlin),    44    &  45, 

Lewis  Block,  Buffalo,  N,Y.,  U.S.A. 
II  Miller,    Norman     Harry     John,    Ph.D.      (Wiirzbnrg),    F.I,C,, 

Harpenden,  Herts. 
Miller,  William  Lash,   B.A.  (Toronto),  Ph.D.  (Munich),  60,  St 

Alban-street,  Toronto,  Canada 
Miller,  William  Murray,  Caledonia  Estate,  Province  Wellesley, 

Penang,  Straits  Settlements 
llMills,  Charles,  F,LC.,  P.O.  Box  112,  Kroonstad,  S,  Africa 

JIMills,    Edmund   James,    Prof.,  D.Sc.    (Lond.),   LL.D,     (Glas.), 
F.R.S.,  F.I.C,  64,  Twyford-avenue,  West  Acton,  W. 

Mills,  Herbert  Arthur,  3,  Croxted-road,  West  Dulwich,  S,E, 
Mills,  William  Hobson,  M.A.  (Cantab.),  Sc.D.  (Tiibingen),  The 

Northern  Polytechnic  Institute,  Holloway,  N. 
Mills,  William  Sloan,  M.A.,  D.Sc.  and  B.E,  (R.U.L),  Chemical 

Dept,,  The  Polytechnic,  Woolwich,  S.E, 
II Milne,   Alexander,  Lieut. -Col.  LM.S.,  M.A,,  M.B.  and  M.Ch, 

(Aberd.),  H.M.'s  Mint,  Bombay,  India 
Mingaye,  John  Charles  Henderson,  F,  I.  C. ,  Department  of  Mines, 

Assay  Branch,  Sydney,  N.S.W, 
II Mitchell,  Albert  Henry,  B.Sc.  (Lond.),  F.I.C,  Borough  Analyst's 

Laboratory,  10,  Morley-terrace,  Tiverton,  Devon 
Mitchell, Herbert  Victor,26,Brookfield-avenue,Walthamstow,N.E, 
II Modi,  Edalji  Manekji,  D.Sc.  (N.  Carolina),  LL.D.  (Tennessee), 

Litt.D.    (Providence,     Ohio),     Opposite     Grant-road-station, 

Sleater-road,  Bombay,  India 
Mohr,    Bernard,     Ph.D.     (Heidelberg),     69a,    Parliament-hill, 

Hampstead,  N,W, 
Moir,  James,  M.A.,  D.Sc.  (Aberd.),  Chemical  Laboratory,  Mines 

Department,  Winchester  House,  Johannesburg,  S.  Africa 
Mole,  Herbert  Bloome,  The  Crolt,  Shepton  Mallet 
Molesworth,FrancisHylton,  Jersey-road,  Artarmon,Sydney,N.S,W, 
Molson,    John   Cavendish,  M.D,    (Chicago),    L,R,C.P.    (Lond.), 

17,  Vernon-terrace,  Brighton 
Mond,  Emile  Schwcich,  22,  Hyde-park-square,  W, 
IjMond,  Ludwig,   Hon.   D.Sc.    (Vict,    and  Oxon.),  Hon.    Ph,D, 

(Heidelberg),  F.R.S.,  F.I.C,  The  Poplars,  20,  Avenue-road, 

Regent's  Park,  N.W, 
Mond,  Robert  Ludwig,  M.A.   (Cantab.),  7.R.S,E,,  The  Poplars, 

20,  Avenue-road,  Regent's  Park,  N.W. 
IIMondy,  Edmund  Felix,  A.R.S.M.,  Dacca,  96,  Huron-road,  Bal- 

ham,  S.W. 
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1887 
1897 
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1903 

1903 
1905 

1891 
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1895 
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1880 

1879 
1896 


1892 

1906 
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Trans, 


Trans. 
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Trans. 
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Trans. 
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1  Monier- Williams,    Gordon    Wickham,    M.A.     (Oxon.),     Ph.D. 

(Freiburg),  A.I.C.,  The  Lammas,  Esher,  Surrey 
Montgomery,    Jack    Percival,    Ph.D.    (Virginia),  A.M.   (Clarks- 

ville),  Agricultural  College,  Starkville,  Miss.,  U.S.A. 
II  Moody,  Gerald  Tattersall,  D.Sc.  (Lond.),  F.I.C.,  Lome  House, 

North  Dulwich,  S.E. 
Moon,  Philip  George  Gregory,  Hillcroft,  Alexandra-road,  Upper 

Parkstone,  Dorset 
II Moor,    Cresacre  George,  M.A.   (Cantab.),  F.I.C.,  Savoy  House, 

115,  Strand,  W.C. 
Moore,   Alfred    Ernest,  B.A.,   B.Sc.  (Loud.),    Escuela    Normal 

Regional,  Corrientes,  Argentine,  S.  America 
Moore,  Arthur,  109,  Elgin-road,  Seven  Kiugs,  Essex 
Moore,   Charles  Watson,    M.Sc.    (Vict,),   Ph.D,  (Munich),   The 

Wellcome    Chemical    Research    Laboratory,    6,    King-street, 

Snow-hill,  E.G. 
Moore,  Frederick  Herbert,  39,  Lime-street,  E.G. 
Moore,  John  Edward  Langford,  Walton  Cottage,  Loughboro'-park, 

S.W, 
Moore,   Thomas   Heury,   c/o    Messrs.    Burroughs,   Wellcome  & 

Co.,  45,  Lafayette-street,  New  York,  U.S. A, 
Moore,  Tom  Sidney,   M.A.  (Oxon.),    B.Sc.  (Lond.),   Magdalen 

College,  Oxford 
Morewood,  Capel  Darcy,  Ferndale,  Frodingham,  Doncaster 
Morgan,  David  James,  M.A.,  M.D.  and  B.C.  (Cantab.),  D.P.H. 

(Lond.),  Medical  Officer  of  Health,  Swansea 
Morgan,    Frederick    Filmer    de,    19a,    Firs    Mansions,    Fortis- 

green-road,  Muswell  Hill,  N. 
IIMorgan,  Gilbert  Thomas,  D.Sc.  (Lond.),  A.R.C.S.,  F.LC,  Royal 

College  of  Science,  South  Kensington,  S.W. ;  and  15,  Fawcett- 

street,  Redcliffe-gardeus,  S.W. 
IIMorgan,  John  James,  F.LC,  The  Laboratory,  Messrs.  Cammell, 

Laird  and  Co.,  Ltd.,  Workington,  Cumberland 
Morgan,  John  Livingston  Rutgers,  Prof.,  A.M.,  Ph.D.  (Leipzig), 

B.Sc,  Columbia  Univeraity,  New  York,  U.S.A. 
Moritz,  Edward  Rftlph,  Ph.D.(Gottingon),  F.LC,  45,  Groat  Tower- 
street,  E.G. 
^  IJMorloy,  Henry  Forster,  M.A.,  D.Sc.  (Lend.),  F.LC,  5,  Lyndhurst- 
/        road.  South  Hainpstcad,  N.W. 
llMorrell,  Robert  Selby,  M.A.  (Cantab.),  Ph.D.  (Wiirzburg),  c/o 

Messrs.  Mandor   Iko.s.,   Wolverhampton;  and  Suuth    Bank, 

Compton,  Wolvurlinnipton 
Morrii*,  Albert, B. A., B.Sc.  (Lond.), Fern  Bank,Ashton-undcr-Lyne 
Morris,  Arthur  Iliggs,  72,  Chorloy-now-road,  liolton.  Lanes. 
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1905 
1905 

1891 

1851 

1905 

1872 
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1871 
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1902 

1859 

1871 

1870 

1906 

1907 

1906 

1893 

1902 
1876 


Trails. 


Tran.s. 
Trans. 


Proc. 


Trans. 


C.  1863-6 

P.8. 
ri9-85 
P.  85-7 

C.  18i)0-4 


Morri.s,  Edgar  Ford,  M.A.  (Oxon.),  c/oCornbrook  Chemical  Co., 
Jjtd.,  Newbridge  Mills,  Stockport,  Cheshire 

Morris,  Edwin,  A.  R.C.S.,  A.R.S.M.,  12,  Dragon-view,  Harrogate 

Morris,  Eric  Haydn,   44,  Rua  Nova   de  Fransisco   de  Paula  4, 
Pampulha,  Lisbon,  Portugal 

Morris,  Joseph,  Ph.D.,  Fern  Bank,  8,  Boardman-street,  Ecclea, 
Manchester 

Morson,    Thomas,   c/o   Messrs.    T.    Morson   and   Son,   Chemical 
\y'orks,  Ponders  End,  N, 

Mortimer,   Alfred,  B.A.  (Oxon.),   The  Grammar    School,    East- 
bourne 

Morton,  Edward  Handheld,  88,  Wigmore-street,  W. 

Morton,  Frederick,  Chemical  Works,  Milnsbridge,  Hudderafield 

Mosenthal,  Henry  de.  F.I.C.,  220,  ^Winchester-house,  Old  Broad- 
street,  E.C. 

Moss,  Francis  Ambrose,   Kalgurli  Gold  Mines,  Ltd,  Kalgoorlie, 

Western  Australia 
II  Moss,   Richard  Jackson,   F.LC,  St.   Aubyns,    Ballybrack,    Co. 
Dublin 

Moss,   William   Edward,    2,    Windermere-terrace,   Princes-pai-k, 
Liverpool 

Motion,  John,  52,  Manhattan-avenue,  New  York  City,  U.S.A. 
IIMoul,  Frank,  F.LC,  Aldersgato  Chemical  Works,  Southall 
IjMoyle,   Robert   Edward,   M.A.  (0.x;on.),   Heightley,    Chudleigh, 
S.  Devon 

MuUer,  Christian,  9,  Baronsfield-road,  EastTwickenham,  Middlesex 

IIMiiller,  Hugo,  Ph.D.  (Gottingen),  LL.D.  (St.  Andrews),  F.R.S., 
13,  Park-square  East,  Regent's  Park,  N.W. 

IIMuir,  Matthew  MoncriefF  Pattisou,  M.A.  (Cantab.),  Gonville  and 

Cains  College,  Cambridge 
IIMuirhead,  Alexander,  D.Sc.  (Lond.),  F.R.S.,  The  Lodge,  Short- 

lauds,    Kent 
Mukerjee,    Ram    Chandra,    Prof.,     B.A.,     Maharaja's    College, 

Jaipur,  Rajputana,  India 
Alummery,  Charles  Samuel,  Christ's  Hospital,  West  Horsham, 

Sussex 
Mummery,  William  Rest,  A.LC,  c/o  Hygienic  Dairy  Society,  Ltd., 

Salisbury 
Munby,  Alan  Edward,  M.A.  (Cantab.),    Royal  Societies'   Club, 

St.  James'-street,  S.W. 
Muudey,  Alfred  HoUey,  14,  Wrottesley-road,  Plumstead,  Kent 
Muuro,    John  May   Herbert,  D.Sc.  (Loud.),    M.R.C.S,    (Eng.), 

L.R.C.P.  (Loud.),  F.LC,  12,  Groavenor-place,  Bath 
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1907 
1901 
1904 
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1894 
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1890 
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1873 
1896 

1870 

1892 
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1903 
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1898 
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1878 

1899 
1908 
1898 


Traus. 


Trans. 
Trans. 


Trans. 


Trans. 
Trani. 
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Munrte,  Charles  Edward,  Prof.,  George  Washington  University, 

Washington,  D.C.,  U.S.A. 
Munton,  Frederick  Thomas,  The  Oak  House,  Winsford,  Cheshire 
Murgatroyd,  Louis,  1,  Carlton-drive,  Heaton,  Bradford 
Murphy,  Albert  John,  28,  Great  George-street,  Leeds 
Murray,  Benjamin  Lindley,  A.M.  (Columbia),   B.S.  (Michigan), 

19,  Uuiversity-place,  New  York,  U.S.A. 
Murray,    John    Alan,    B.Sc.    (Edin.),    5,    Caergog-terrace,    and 

University  College  of  Wales,  Aberystwyth 
Murray,    John   Moore,   M.Sc.   (Vict.),  11,    Winmarleigh-street, 

Warrington 
Murray,    Thomas    Jenkins,    M.Sc.    (Birni.),    Ph.D.    (Leipzig), 

The  University,  Birmingham 
IIMurray,  Thomas  Smith,  D.Sc.   (Ediu.),l,  Nelson-street,  Dundee 
IIMuspratt,    Edmund    Knowles,    Hon.    LL.D.    (L'pool),    F.I.C., 

Seaforth  Hall,  near  Liverpool 
IIMuspratt,  Sidney  Knowles,  9,  Church -street,  Flint,  N.  AVales 
Muter,    Alexander    Henry   Mitchell,    F. I.C,    Laboratory,    825, 

Kenuington-road,  S.  E. ;  and  The  Chatclet,  Horley,  Surrey 
IIMuter,     John,     Ph.D.     (Rostock),     F.LC,     Laboratory,     325, 

Kennington-road,  S.E. ;  and  The  Chatelet,   Horley,  Surrey 
Myers,    William    Shields,    M.Sc.    (N.J,),    12-16,    John-street, 

New  York  City,  U.S.A. 

Nagel,  David  Henry,  M.A.  (Oxon.),  Trinity  College, Oxford 
Nairne,     Urban    Orlando    Scotchhurn,     7,     Hawthorne-terrace, 

Ripple-road,   Barking,  Essex 
II Napier,  Arthur  S.,  Prof.,  B.Sc,  c/o  Herren  Mayer  and  Miillcr, 

2,  Prinz  Louis  Ferdinandstrasse,  Berlin 
Napier,  John  Watson,  Corporation  Gas  Works,  Alloa,  N.  B. 
Napper,   Sidney   Scrivener,    A.C.G.L,    A.LC. ,    c/o    Messrs.    S. 

Cortauld  and  Co.,  Ltd.,  Foleshill-road,  Coventry 
Nash,  Leonard  Myddeltou,    F.I.C,   3,  Princess-road,    Fin.sbury 

Park,  N. 
Jfaylor,  Ernest  Brooks,  M.Sc.  (Vict.),  A. I.C,  73,  Castlo-strcot, 

Bolton 
Naylor,  George,  6,  Albert-terrace,  Promenade,  Blackpool 
Naylor,  William,  3,  Garstang-road,  Fulwood-park,  Preston 
Naylor,    William    Arthur    Harrison,    F.LC,    38,    Southwark- 

Htreot,  S.E. 
Neale,  Harry  Ainley,  Mis-sion  Junction,  British  Columbia 
Neooli,  Herbert  Kichard,  20,  Colegrave-stroot,  Lincoln 
Noilson,  Alexander  MacGillivruy,Umbilo  PostOflico,  via  Durbim, 

Natal,  S.  Africa 
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1908 

Trans 

1901 

1878 

Trans 

1871 

Trans 

1890 

Trans 

1905 

Trans. 

1892 

1885 

1901 

1864 

1891 

1889 

1894 

Trans. 

1906 

1895 

1883 

1899 

Trans. 

1870 

Trans. 

1889 

1892 

1883 

Trans. 

1900 

1898 
1894 
1869 


Neoiji,   Punchanan,   Prof.,  M.A.    (Calcutta),    Rajshahi   College, 

Rajshahi,  £a.«tern  Bengal  and  Assam,  India 
Neumann,     Edgar    David    Maurice,     M.A.      (Oxon.),      Ph.D. 

(Gottingen),  A.I.C.,  7  &  8,  Idol-lane,  E.G. 
IINevilc,  Ralph  Henry  Christopher,  Wellingoro  Hall,  Lincoln 
IINevill,  Edmund  Neville,  F.R.S.,  F.I.C.,  Government  Laboratory, 

Durban,  Natal,  S.  Africa 
Neville,  Francis  Henry,  M.A.  (Cantab.),  F.R.S.,  Sidney  College, 

Cambridge 
Neville,  Henry  Allen  Dugdale,   B.Sc.   (Lond.),   A.I.C.,  County 

Technical  Laboratories,  Chelmsford 
IINewall,  John  Fenton,  33,  George-street,  Manchester 
llNewbolt,     Francis     George,     M.A.     (Oxon.)      Balliol     College 

Laboratory,  Oxford 
Newbonld,  Herbert  Simpson,   15,  York-road,  Heaton  Moor;  near 

Stockport 
llNewlands,   Benjamin  Edward  Reina,   F.I.C.,   2,  St.   Dunstan's- 

hill,  E.C. 
llNewlands,  William  Peter  Reina,  10,  Cricklade-avenue,  Streatham 

Hill,  S.W. 
Newsholme,     George     Thomas     Wilkinson,     27,      High-street, 

Sheffield 
Newth,  George  Samuel,  F. I.C,  Royal  College  of  Science,  South 

Kenbington,  S.W. 
Newton,    Arthur    Percival,    B.Sc.    (Lond.),    Ashburton    House, 

Addiscombe,  Croydon 
Newton,  Charles  Butterwortli,  Whitehall-chambers,  Carlisle 
Newton,  William,  Ph.D.  (Ziirich),  F.I.C.,  39,  Mincing-lane,  E.C. 
Nicholls,  William  Walter  Scott,   B.Sc.  (Lond.),  230,  Brockley- 

roaii,  Brockley,  S.E. 
I  Nicholson,     Edward,    Brigade    Surgeon,    Lieut. -Col.,    M.R.C.S. 

(Eng.),    L.S.A.    (Lond.),   D.P.H.    (Cantab.),    F.LC,  1,  Hus- 

kisson-street,  Liverpool 
Nickels,  Wallace  Christopher,  41,  Cheapside,  E.C. 
Nickolls,  John  Bate,  Tlio  Exchange,  Malvern 
Nicol,   William   Walker  James,    M.A.,    D.Sc.  (Edin.),    F.I.C, 

15,  Blacket-place,   Edinburgh 
Nightingale,  Thomas  Marginson,  B.Sc.  (Vict.),  375,  Bridgman- 

street,  Bolton 
Nightscales,  Thomas  Arthur,  37,  Jalland-street,  Hull 
Nixon,  Alfred,  7,  Oak-road,  Sale,  Manchester 
Noble,    Sir   Andrew,    Bart,    K.C.B.,    D.C.L.  (Dun.),    F.R.S., 
.  Jesmond  Dene  House,  Newcastle- on -Tyne 
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Date  of 
Election. 


1903 

1889 
1861 
1892 
1897 
1892 
1854 
187S 

1901 
1907 

1904 

1893 
1907 
1903 

1902 
1890 
1873 


Trans. 


Trans. 


Trans. 


1848 

1906 
1902 

1908 

1908 
1901 
1904 
1906 
1889 
1901 
1890 

1869 

1906 


Trans. 


Traoi. 


TruM. 
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Norman,   George   Marshall,   B.Sc.    (Lond.),    A.R.C.S.,   A.I.C., 

120,  Walmersley-road,  Bury,  Lanes. 
Norman,  John  Thomas,  23,  Leadenhall-street,  E.G. 
Norrington,  Frederick,  5,  Downfield-road,  Clifton,  Bristol 
Norris,  Charles  James,  31,  Airedale-avenue,  Chiswick,  W. 
North,  Barker,  22,  Park-avenue,  Great  Horton,  Bradford 
Northing,  John,  The  Murrough,  Wicklow 
Norton,  Fletcher,  Longtown,  Abergavenny 

IINorton,     Thomas    Herbert,    Prof.,    Ph.D.   (Heidelberg),  D.Sc. 
(Hamilton),  c/o  The  John  Crerar  Library,  Chicago,  111.,  U.S.A. 
Nunn,  Arthur  William,  57,  Crouch-street,  Colchester 
Nuttall,  Walter  Harold,  F.LC,  55,  Market-street,  Watford,  Herts. 

Oakden,  William  Edward,   2,  Gledhow-terrace,  South  Kensing- 
ton, S.W. 
Gates,  William  Henry,  Broomhall-park,  Sheffield 
Oberlander,  Otto,  Ph.D.  (Heidelberg),  29,  Queen-street,  E.G. 
O'Brien,  Frederick,  M.Sc.  (L'pool.),  87,  Dongola-road,  Horfield, 

Bristol 
O'Connor,  Sinnott  Valentine,  14,  Selskar-street,  Wexford 
Oddy,  Robert  Walter,  F.LC,  Waterhouse,  Toad-lane,  Rochdale 
llOdling,  Walter,  F.LC,  c/o  Messrs.  Bass  and  Co.,  Burton-on-Trent 

Odling,  William,  Prof.,  M.A.  (Oxon.),  M.B.  and  F.R.G.P. 
(Lond.),  Hon.  Ph.D.  (Leyden),  F.R.S.,  F.LC,  16,  Norham- 
gardens,  Oxford 

lO'Farrelly,  Alfons,  M.A.  (R.U.L),  66a,  Upper  Leeson -street,  Dublin 

Ogilvie,     Allan,     Levendale,     Frodingham-road,     Scunthorpe, 

Doncaster 
lOko,  Alfred  William,  B.A.  and  LL.M.  (Cantab.),  82,  Denmark- 
villas,  Hove,  Sussex 

Okell,  Stanley  Allen  Warrington,  27,  King's-road,  Ealing,  W. 

Oldershaw,  William,  Strolloy,  Nottingham 

Oldfield,  Laurel  Cecil  Francis,  5,  Pump-court,  Temple,  E.G. 

Oliver,  Edgar  Gale,  M.A.  (Cantab.),  ChigwoU  School,  Essex 

O'Mahony,  Daniel  John,  Municipal-buildings,  Cork 

Oram,  Frank,  Market-place,  Ronisey 

Orniandy,     William     Reginald,     c/o   Crossfiold's    Soap   Works, 

Warrington 
llOrnio,  Temple  A.,  University  Collogo  School,  Frognal,  N.W. 
and  213,  Uxbridgo-road,  W. 

Ornjorod,  ErncNt,  M.Sc.  (Vict),  Ph.D.  (Bfile),  The  Oaklands, 
Rochdale,  Lanes. 
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Date  of 
Election. 

1872 


1887 
1893 


1881 
1897 


1881 
1887 

1883 
1899 

1887 

1891 
1888 

1887 

1906 


1904 
1884 

1888 
1899 
1879 

1902 

181 

1900 

1898 
1897 
1882 


Trans. 


Trans, 


Trans. 


Trans. 


llOrmerod,   Joseph  Arderne,    M.D.    (Oxon.),    M.R.C.S.    (Eng.), 

F.R.C.P.     (Lond.),     The    Medical    Committee     Room,     St, 

Bartholomew's  Hospital,  E.C. 
llOrmiston,  Archibald  R.,  Braeholm,  Helensburgh;  and  213,  St. 

Vincent-street,  Glasgow 
Orr,  Alexander,  Norwich-chambers,  S5a,   Bligh-street,  Sydney, 

N.S.W. 
Orr,  John  Bryson,  Crossacres,  Much  Woolton,  Liverpool 
llOrton,    Kennedy  Joseph  Previte,  Prof.,   M.A,   (Cantab.),  Ph.D. 

(Heidelberg),  F.I.C.,  Llwyn  Eithin,  and  University  College  of 

North  Wales,  Bangor 
O'Shea,  Lucius  Trant,  B.Sc,  The  Cottage,  East  Cosham,  Hants. 
Ostersetzer,  Julius,  F.LC,  c/o  Messrs.  W.  and  H.  M.  Goulding, 

Manure  Manufacturers,  North  Wall,  Dublin 
O'Sullivan,  James,  F.LC,  High  Bank,  Burton-on-Trent 
O'Sullivan,  John,  1649,   Barclay-street,  Vancouver  City,  British 

Columbia 
ii O'Sullivan,    Patrick    Thomas,   M.D.    and  B.Ch.   (R.U.L),    20, 

South  Mall,  Cork 
Ough,  Lewis,  Femleigh,  St.  James's-road,  Leicester 
Overbeck,  Otto    Christoph    Joseph    Gerhard   Ludwig,   Chantry 

House,  Great  Grimsby 
llOverend,  Frederick  Lawrence,  B. A.  (Oxon.),  74,  Rowley-street, 

Walsall 
Oxland,  Charles  Harold,  B.Sc.  (Mane),  The  Grammar  School, 

Wellingborough 

Page,  William  Davidge,  17,  Surrey-street,  Strand,  W.C. 
llPallister,   John  William,   B.Sc,    (Lond.),   107,   Waverley-road, 

Bradford 
Palmer,  Henry  John,  Banff,  Alberta,  Canada 
Palmer,  Thomas  Henry,  Amalfi,  Longueville,  Sydney,  N.S.W. 
Palmer,  Sir  Walter,  Bart.,  B.Sc.  (Lond.),  The  College,  Reading; 

and  50,  Grosvenor-square,  W. 
Panisset,  Sydney  Glyde  Stephen,  16,  Weston-road,  Strood,  Kent 
Panting,  Laurence  Christopher,  M.A.,  M.D.  and  B.Ch.  (Oxon.), 

45,  Lemon-street,  Truro 
Pardy,  Alexander,  Central  Experiment  Farm,    Oedara,   Natal, 

S.  Africa 
Parker,  Alfred  James,  Salisbury  Honse,  Frant-road,  Croydcm 
Parker,  Charles  Henry,  106,  Tettenhall-road,  Wolverhampton 
Parker,  Joseph  Richard,  Avondale,  129,  Kyverdale-road,  Stoke 

Newington,  N. 
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Date  of 
Election. 


1894 

Trans. 

! 

1882 
1901 

1890 
1906 
18tf5 

Trans. 

1893 

1892 

1903 

1870 
1894 
1885 

Trans. 
Trans. 

1896 

1870 

Trans. 

1904 

Trans. 

1863 
1868 

Trans. 
Trans. 

{  1891.4  } 

1885 

Trans. 

1901 

1896 

1893 

1399 

Trans. 

1901 

1900 
1874 
19M 
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Parker,  Matthew  Archibald,  Prof.,  B.Sc.  (Glas.),  University  of 

Manitoba,  Winnipeg,  Canada 
II  Parker,  Robert  Henry,  Ravenscar,  Orchard-road,  Blackheath,  S.E. 
Parkes,     Albert    Edward,    F.I.C.,     Chemical    Laboratory,    43, 

Whitehorse-street,  Stepney,  E. 
Parkes,  Thomas,  M.A.  (Cantab.),  2,  Gawber-road,  Barnsley 
IJParkiD,  John,  M.A.  (Cautab.),  Blaithwaite,  Carlisle 
II Parkinson,     James,     Queen's-chambers,    Pirie-street,    Adelaide, 

S.  Australia 
llParrish,  Samuel,  B.Sc.  (Lond.),  80,  Grange-avenue,  Chapeltown- 

road,  Leeds 
Parry,  Ernest  John,  B.Sc.   (Lond.),  F.LC,  Thanet  House,  56a, 

Great  Dover-street,  S.E. 
Parry,   William,   B.Sc.   (Lond.),    Church   Gate,  Waterloo-park, 

Liverpool 
Patchett,  Isaac,  F.LC,  59,  Holyrood-terrace,  Carlinghow,  Batley 
Paterson,    David,    F.R.S.E.,    Lea    Bank,    Rosslyn,    Midlothian 
Patterson,  George,  F.LC,  The  Manbre  Saccharine  Co.,  Hammer- 
smith, W. 
Patterson,  Joseph  William,   20,    South-road,    West   Hartlepool, 

Durham 
Patterson,     Thomas    Law,    F.LC,     ^laybank,     Finnart-street, 

Greenock 
Patterson,  Thomas  Stewart,  B.Sc.  (Lond.),   Ph.D.  (Heidelberg), 

Chemical  Department,  The  University,  Glasgow 
Pattinson,  John,  F.LC,  10,  Dean-street,  Nowcastle-on-Tyne 
II Paul,  Benjamin  Horatio,  Ph.D.  (Giessen),  Analytical  Laboratory, 

13,   Fenchurch-street,    E.C  ;   and   Parkside,    Kingston   Vale, 

Putney,  S.W. 
Paul,  Lewis  Gordon,  Ph.D.  (Tubingen),    F.LC,    Market   Hall- 
chambers,  King-street,  Huddorsficid 
Pay,  Walter  Herbert,  Government  Laboratory,  Durban,  Natal 
Payne,  Arthur,  c/o  Messrs.  Mawson  and  Swan,  Moseley-streot, 

Newcastle-on-Tyne 
Payne,  George  Frederick,  M.D.  (Atlanta),  60,  Armstrong-street, 

Atlanta,  Georgia,  U.S.A. 
Peachey,  Stanley  John,  School  of  Technology,  Wliitworthstroot, 

Manchester 
Peacock,  Arthur,  B.Sc.  (Vict. ),  The  Brebnor  Schools,  Bloemfou- 

tein,  S.  Africa 
Pearce,  Ernest  Vivian,  Tlio  Hollies,  Hayle,  Cornwall 
Pearce,  William,  M.P.,  Chemical  Works,  Bow  Common,  E. 
Pearse,    Leonard  Edward   Beard,    A.U.S.M.  (Lond.),  79,  Wood' 

flold-road,  Ealing,  W. 
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Date  of 
Election. 


1894 
1902 
1894 
1870 

1904 
1886 

1905 

1870 
1895 
1905 

1906 

1886 

1884 

1891 

1884 

1906 
1890 
1905 
1888 
1900 
1902 

1881 

1897 

1887 

1904 

1897 

1882 


Trans. 


Trans. 


Proc. 


V.P.  1907- 


Trans. 
Trans. 

Trans. 
Trans. 


Trans. 


C.  1906- 


C. 

18i)l-5 
V 
1906 


.P.    ( 

m-  J 


Pearson,  William  Henry,  6,  Fenchurch-buildings,  E.G. 
Peck,  John  Wicliffe,  13,  Springwell-avenue,  Harlesden,  N.  W. 
Peden,  John,  Chemical  Laboratory,  11,  Duff-street,  Greenock 
HPedler,  Sir  Alexander,  Prof.,  C.I.E.,  F.R.S,,  F.I.C.,  28,  Stanhope- 
gardens,  Queen's  Gate,  S.  W. 
Pell,  Alfred,  44,  Cumballa-hill,  Bombay,  India 
Pendlebury,   William  Henry,    M.A.   (Oxon. ),   Woodford  House, 

Mountfield,  Shrewsbury 
Penn,    Francis    Richard,     A.R.C.S.,    36,   Edinbro'-road,   Upper 

Armley,  Leeds 
Penney,  Mulgrave  Daniel,  11,  High-street,  Hull 
Pennington,  William  Henry,  Westgate,  Longley-road,  Worsley 
Pennycuick,  Thomas,  B.Sc.  (Lond,),  6,  Darley-drive,  West  Derby, 

Liverpool 
Pennymore,    Percy   George,    Runswick,    Dudley-road,    Brierley 

Hill 
Pentecost,  Stephen  James,  Alexandra-mount,   Mapperley   Hill, 

Nottingham 
Perkin,  Arthur  George,Prof, F.R.S. ,  F.LC,  8,  Montpelier-terrace, 

Hyde-park,  Leeds 
I  Perkin,      Frederick     Mollwo,      Ph.D.     (Wiirzburg),      Borough 

Polytechnic,  Borough -road,  S.E, 
tPerkin,    William    Henry,    Prof.,    Ph.D.    (Wiirzburg),     F.R.S., 

F.LC,  Fairview,  Wilbraham-road,  Fallowfield,  Manchester 
Perkins,  William  Hughes,  B.Sc.  (Mane),  The  University,  Leeds 
llPerman,  Edgar  Philip,  D.Sc.  (Lond.),  University  College,  Cardiff 
Perrott,  Bert,  5,  Gnoll-avenue,  Neath,  Glam. 
Perry,  George  Edward,  103,  Stirling-road,  Edgbaston,  Birmingham 
Pettigrew,  Robert,  44,  Mosley-street,  Manchester 
Phelps,  John,  M.A.  (Oxon.),  The  Royal  Mint,  E.  ;  and  Newcroft, 

Egmont-road,  Sutton,  Surrey 
Philip,    Arnold,    B.Sc.    (Lond.),   A.R.S.M.,    F.I.C.,    Chemical 

Laboratory,  H.M.  Dockyard,  Portsmouth 
Philip,     James    Charles,    M.A.     and    D.Sc.     (Aberd.),     Ph.D. 

(Gottingen),  Royal  College  of  Science,  South  Kensington,  S.AV. 
Phillips,    Arthur    Gaved,    A.R.S.M.,    F.LC,    11,   P:ssex-villas, 

Phillimore-gardens,  Kensington,  W. 
Phillips,    George    Frederick    Tyler,    B.Sc.    (Lond,),  University 

College,  Southampton 
Phillips,   Harry  Edward  William,   B.A.   (Oxon,),   The   Laurels, 

Eynsham,  Oxford 
Phillips,  Henry  Harcourt,  Lynwood,  Turton,  Lanes. 

t  Longstaff  Medallist,  1900. 
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Data  of 

Election. 


1902 

Trans. 

1908 

1900 

1905 

1897 

Trans. 

II 

1891 

1878 

Trans. 

/C.1886-7A 
{    89-93,    J 
U901-04.  j 

II 

1906 

Trans. 

1890 

Trans. 

II 

1894 

1903 

1874 

Trans. 

II 

1883 

II 

1896 

1904 

1889 

1908 

1889 

1904 

1908 

1881 

1903 

Trans. 

1908 

1882 

11 

1899 

1899 

1898 

1899 

Trans. 

II 
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Phillips,  Percy  Philip,  Ph.D.  (Giittingen),  Thomason  Engineering 

College,  Rurki,  North  "West  Province,  India 
Phillips,  Thomas  Richard,  2,  North- east- wing,  Somerset  House, 

W.C. 
Phillpotts,  Geoffrey  Surtees,   B.A.   (Cantab.),   82,  James-street, 

Dublin 
Phipson,   Percy  Barker,  c/o  Messrs.  J.  Staples  and  Co.,  Ltd., 

Wellington,  New  Zealand 
llPickard,  Robert  Howson,  D.Sc.  (Lond.),  Ph.D.  (Munich),  B.Sc. 

(Birm.),  F.I.C.,  Municipal  Technical  School,  Blackburn 
Pickering,    Michael    Samuel,    B.Sc.    (Lond.),    38,   Price-street, 

Burslem 

JlPickering,  Spencer  Percival  Umfreville,  M.A.  (Oxon.),  F.R.S., 
F.LC,  Harpenden,  Herts. 

Pickles,  Samuel  Shrowder,  D.Sc.  (Vict.),  Imperial  Institute,  S.W. 

llPicton,  Harold,  B.Sc.  (Lond.),  Clacton  College,  Clacton-on-Sea 

Pike,  Ernest  Brooke,  Grasmere,  515,  Romford-road,  Forest  Gate,  E. 

Pike,  Heury  George,  8,  Eastbourne-avenue,  Claremont-road,  Bath 

llPike,  William    Herbert,   Prof.,    Ph.D.    (Gottingen),   Sandhills, 

Salcombe,  S.O.,  Devon 
llPilley,  John  J.,  Ph.D.,  167,  Camberwell-grove,  S.E. 
Pilley,   Thomas  William,  33,   Grove-hill-road,    Denmark  Hill, 

S.E. 
Pinchbeck,  Gerald,  c/o  Messrs.  Hough,  Hoscason  &  Co.,  Chemical 

Works,  Holland-street,  Pendleton,  Manchester 
Ping,  William,  14,  Selsdon-road,  Wanstead,  N.E. 
PingrifT,   George   Neville,    B.A.    (Cuntab.),   Central  Secondary 

School,  Suffolk-street,  Birmingham 
Pingstcne,  George  Arthur,  P.O.  Box  445,  Bulawayo,  S.  Africa 
Pinkerton,  David  John,  Crichton  Cottage,  Grange-street,  Mother- 
well, N.B. 
Pinnock,  Douglas  Robert,  31,  The  Gardens,  East  Dulwich,  S.E. 
Pi.sani,  Orestes  Victoriano,  56,  Cavendish-road,  Balham,  S.W. 
Pitt,  Arthur  Ernest,  66,  Abbott-road,  Bromley,  E. 
Pitt,  Harold  Russell,  21,  Parkview-terrace,  Welling 
II Pitt,  Tlieophilus,  16,  Coloman-streot,  E.G. 
Pittuck,    Frederick    Williams,    St.    Nicholas'    Buildings  West, 

Nowcastlo-on-Tyne 
rizoy,  James  Heniy,  A.R.C.S.,  F.I.C.,  Bella  Vista  19,  Mina-s  de 

Rio  Tiuto,  Provincia  do  lludva,  Spain 
Plutt,    Charles,    M.D.,    Ph.D.,     Haluiomanu     Medical    College, 

I'hiladol|)hia,   U.S.A. 
Plimmor,  liobert  Henry  Adore,  D.Sc.  (Lond.),  8,  Hall-road,  N.W. 
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Date  o 
Blectic 

f 

1903 

1907 

1888 

1898 

Trans. 

1903 

1902 

1901 

1896 

1894 

Trans. 

1903 

1890 

1899 

1848 

1905 

1898 

Trans. 

1891 

Trans. 

C.  1900-2 

1906 

1903 

1884 

Proc. 

1904 

1883 

1901 

1896 

Plymen,      George      Horace     Gladstone,    134,    Melrose-avenae, 

Cricklewood,  N.W. 
Pochiu,  Harold,  B.A.  (Cantab.),  233,  High-street,  Berkhamsted, 

Herts. 
Pollard,  Frederick  Ernest,  F.I.C.,    14,  Old   Hall-street,    Hert- 
ford 
Pollard,     William,     M.A.     (Cantab.),    D.Sc.    (Tubingen),    The 

Museum,  Jermyn-stveet,  S.W. 
II Pollard,  William   Branch,  B.A.  (Cantab.),  Survey  Department, 

Finance  Ministry,  Giza,  Egypt 
Pollitt,  George  Baton,  B.Sc.  (Vict.),  Ph.D.  (Bale),  Winnington, 

Northwich.  Cheshire 
Pollitt,  James  Charles  Tomlin,  7,  GrosTenor-road,  Handsworth, 

Birmingham 
Pollitt,  Robert  Barnabas,  F.I.C.,  Dinamita,  via  Nod,  Durango, 

Mexico 
llPollok,  James  Holms,   D.Sc.  (Gla.s.),  Royal  College  of  Science, 

Stephen's-green,  Dublin 
Pond,    George    Gilbert,    Prof.,  M.A.     and     Ph.D.     (Amherst), 

State  College,  Pennsylvania,  U.S.A. 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Ponthieu,  Georges,  25,  St.  Jean  Baptiste,  Montreal,  Canada 
Pontifex,  Edmund  Alfred,  M.Inst.C.E.,  6,  Cadogan-court-gardens, 

Cadogan-place,  S.W. 
Pooler,  Frederick  John,  B.Sc.  (Birm.),  P.O.  Box  508,  Kimberley, 

S.  Africa 
Pope,  Thomas  Henry,  B.Sc.  (Birm.),  A.C.G.I.,  F.I.C.,  Brewing 

School,  The  University,  Birmingham 
tllPope,  William  Jackson,  Prof.,  M.Sc.  (Mane),  F.R.S.,  F.C.G.I. 

F.I.C.,  Chemical  Laboratories,  The  University,  Cambridge 
Porritt,  Benjamin  Dawson,  B.Sc.  (Lond.),  A.I.C.,  Holly  Lodge, 

33,  South-park-hill-road,  South  Croydon 
Porter,  Robert  James,  11,  Arlington-street,  Hull 
I  Porter,  Thomas  Cunningham,  M.A.  and  D.Sc.  (Oxon.),  Upton- 
park,  Slougli  ;  and  Eton  College,  Windsor 
Porter,  Thomas  Linton  Daniel,  B.Sc.  (Lond.),  161,  Downsell-road, 

Stratford  New  Town,  E. 
Potter,  Charles  Edward,  c/o  Messrs.    Tate  and  Sons,    Love-lane 

Sugar  Refinery,  Liverpool 
Potter,     Rowland     Samuel,     Eastbury,     Uplands-park-avenne, 

Loughton,  Essex 
Potts,     Henry    William,     Hawkesbury    Agricultural     College, 

Richmond,  N.S.W. 

t  Longstaff  Medallist,  1903. 
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Date  of 
Election. 


1895 

1896 

Trans. 

1884 

1902 

1904 

Trans. 

1902 

1882 

1899 

1901 

Trans. 

1889 

1871 

Trans. 

1889 

Trans. 

1896 

Proe. 

1897 

1882 

1902 

1875 

Trans. 

1901 

Trans. 

1906 

1886 

1906 

Trans. 

1905 

1868 

1894 

J 

1*901 

1 
1 

1902 

C.  1888. 
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Powell,  Harry  James,  530,  Lordship-lane,  S.  E. 

Power,    Frederick    Belding,    Ph.D.    (Strassburg),     Hon.    LL.D, 

(Wisconsin),  6,  King-street,  Snow-hill,  E.G. 
(I Power,  Francis  Reginald,  The  Royal  Mint,  Melbourne,  Australia 
Powney,  William  Edmund  Francis,  42,  Hornsey-paik-road,  N. 
Prentice,    Bertram,    Ph.D.     (Munich),     D.Sc.     (Edin.),     Royal 

Technical  Institute,  Salford 
Pnbram,Richard,  Hofrat Prof.  Dr.,  Horlgasse 9, Vienna  IX.,  Austria 
II Price,  Arthur   Faraday,  2503,    Broadway,  San   Francisco,  Gal., 

U.S.A. 
Price,  Robert  Coleman,  Prof.,  The  Miller  School,  P.O.,  Albemarle 

Co.,  Va.,  U.S.A. 
Price,  Thomas  Slater,  D.Sc.  (Lond.  and  Birm.),  Ph.D.  (Leipzig), 

F. I.e.,    Chemical    Department,  Municipal   Technical  College, 

Suffolk-street,  Birmingham 
II Priestley,  Charles  William,  B.Sc.   (Lond.),  A.R.C.S.,  Richmond 

Lodge,  Torquay 
IJProcter,  Henry  Richardson,  Prof.,  Hon.  ]\I.Sc.  (Leeds),  F.I.C.,The 

University,  Leeds  ;  and  Rowangarth,  Ren  Rhydding,  vi&  Leeds 
Proctor,  Charles,  F.I.C.,  43d,  London-road,  Forest  Hill,  S.E. 
Proude,  James,  c/o  John  Turner,  Esq.,  Providence  Soap  and  Oil 

W^orks,  Halifax 
Pullar,  Herbert  Spindler,  Pullar's  Dye  Works,  Perth,  N.  B. 
JlPuUar,  Rufus  Daniell,  Brahan,  Perth,  N  B. 
Pnntan,  Herbert  Harding  Gruikshank,  Borough  Analyst's  Office, 

London-chambers,   Durban,  Natal,  S.  Africa 
Purdie,     Thomas,     Prof.,     Ph.D.     (Wiirzburg),     Hon.     LL.D. 

(Aberd.),     B.Sc.     (Lond.),    F.R.S.,    A.R.S.M.,     F.LC,    The 

University,  St.  Andrews,  N.  B. 
Purvis.    John    Edwar.1,     M.A.    (Cantab.),  A.R.C.S.I.,    F.I.C., 

University  Cliemical  Laboratory,  Cambridge 
Pye,  Thomas  Ebenezer,  Clovelly,  Chichester,  Sussex 
Pyke,  Lazarus  Simon  Miignus,  Assoc.  M.  Inst.  G.E.,  M.  InstE.E., 

10,  Westbourne-terrace,  Hyde  Park,  W. 
Pyman,    Frank    Lee,     M.Sc.    (Vict.),    Ph.D.     (Bale),     Carleo, 

Sclbomo-road,  Sidcnp,  S.O..  Kent 

Qunnt,  Ernest,  2,  Park-cro.scent,  Torquay 
Quibell,  Oliver,  Shalom  Lodge,  Newark 

Quinn,     Gerald     Qrattan,    A.R.C.S.,    6,    Glonroyd,    Spotland, 
Rochdale 

Radclifle,  Lionel  Guy,  6,  Alma-tcrracc,  Old  Tnitl'ord,  Manchester 
Balpha,  Edwin,  Queen's  College,  Hong  Kong 
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ds 


Bate  of 

Election. 


Trans. 


Trans. 


Trans. 


Trans. 
Traus. 


Trans. 


C.  1886-9 
V.P.92-5, 
1897-1900 
F. 8. 1902- 
1907 
P.  1907- 


Trans. 
Proc. 


C.  1891-2 


Ralston,   William,  B.Sc.    (Lond.),    F.I.C.,   3,    Windsor-terrace, 

Linthouse,  Govan,  Gla-sgow 
IIRamage,  Hugh,  M.A.  (Cantab.),  A.R.C.S.I.,  F.I.C.,  Ridgemont, 

Carrow-hill,  Norwich 
tllRam.say,  Sir  William,  K.C.B.,  Ph.D.  (Tiibingcn),  Hon.  LL.D. 

(Glas.),     Hon.     Sc.D.     (Dub.     and    Cantab.),     Hon.     D.Sc. 

(Oxon.,   L'pool   and   Columbia),    F.R.S.,    F.I.C.,     University 

College,  W.C. ;  and  19,  Chester-terrace,  Regent's  Park,  N.W. 
Ramsden,  William  Cecil,  107,  Moyne-road,  Rathmines,  Dublin 
Ranishavv,  Walter,  Beech  Cottage,  Shaftesbury,  Dorset 
Ranken,  Charles,  Stockton-road,  Sunderland 
Rau.som,  Francis,  The  Chilterns,  Hitchin 
Ratcliffe,  Walter,  21,  Mawdsley-street,  Bolton 
Ratcliffe,    William    Henry,    B.Sc.    (Lond.),    154,    Verdant-lane, 

Hither  Green,  S.E. 
Rawles,  Walter  Hansen,  81,  Lewisham  Highroad,  S.E. 
IIRawson,  Christopher,  F.I.C.,  Batteuberg-avenue,  Leicester 
IIRawson,  Sidney  George,  D.Sc.  (Lond.),  F.LC,  Battersea  Poly- 
technic, Battersea,  S.  W. 
Ray,  John  Armstedt,  jun.,  B.A.  (Dub.),  15,  Nassau-street,  Dublin 
Ray,  Haradhan,  M.A.  (Calcutta),  4,  Jhamapooker-lane,  Calcutta, 

India 
R&y,  Prafulla  Chandra,  Prof.,  Presidency  College,  Calcutta 
II Read,  Arthur  Avery,  Prof.,  M.Met.  (Sheffield),  F.LC,  University 

College,  and  3,  Fitzalan-place,  Cardill" 
Read,  Edwin  James,  B.A.  (Cantab.),  F.LC,  Portland,  Belmont- 

road,  Westgate-on-Sea 
Read,  Harold  McLean,  19,  Baronsmead-road,  Castlenau,   Barnes, 

S.W. 
Readman,  James  Fraser,  8,  Park-avenue,  Glasgow 
Readwin,  William,  6,  Kirkfield- terrace,  Morley,  near  Leeds 
Redding,  Richard  James,  29,  Isla-road,  Plumstead,  Kent 
Redgrove,  Herbert  Stanley,  137-140,  Tottenham-couit-road,  W. 
Redman,  Henry  Ramsden,  60,  Nelson-road,  Gillingham,  Kent 
Redwood,  Sir  Boverton,  Hon.   D.Sc.   (Ohio),  F.R.S.E.,   F.LC, 

4,  Bishopsgate-street- within,  E.C 
Redwood,  Robert,  4,  Bishopsgate-street-within,  E.C. 
Redwood,  Theophilus  Home,  F.LC,  15,  Red  Lion-square,  W.C. 
Ree,  Alfred,    Ph.D.    (Berne),    15,    Mauldeth-road,    Withington, 

Manchester 
Reed,  Lester,  F.LC,  Hyrsthof,  19,  South-park-hill-road,  South 

Croydon 

t  Longstaff  Medallist,  1897. 
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Date'of 

Election. 

1880 
1897 
1893 


1881 
1907 

1897 

1886 

1879 

1898 

1902 

1873 

1898 

1907 
1898 
1903 

1889 

1889 

1908 

190S 
1889 


1886 
1885 


]kkH 


1888 


Trans. 


Trans. 

Proc. 

Trans. 

Trans. 
Trans. 

Trans. 
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IIRegester,  William,  Lawn  Lodge,  Tslewortli,  Middlesex 

Reid,  Alexander  Ferguson,  Edgemout,  Nevada,  U.S.A. 

Reid,  Thomas  Anderson,  11,  St.  Catherine's-road,  Bootle,  near 
Liverpool 

II  Reid,  Walter  Francis,  F.LC,  Fieldside,  Addlestone,  Surrey 

Remfry,  Frederic  George  Percy,  B.A.  (Cantab.),  D.Sc.  (Geneva), 
19,  Summerhill-road,  Dartford,  Kent 

Remington,  John  Stewart,  Aynsome,  Grange-over-Sands,  Cam- 
forth,  Lanes. 

Remington,  Joseph  Price,  Prof.,  1832,  Pine-street,  Philadelphia, 
U.S.A. 

Rennie,  Edward  Henry,  Prof.,  D.Sc.  (Lond.),  F.I.C.,  The 
University,  Adelaide,  S.  Australia 

Ren  wick,  Frank  Forster,  Norland  House,  Avenue -road,  Brent- 
wood, Essex 

Revis,  Cecil,  77,  King-street,  Hammersmith,  W. 


/    V.P. 

I  1881-4, 
j  80-92, 
.  97-1900. 
I  P.  1901- 
l     1903. 


Trans . 

TnitiH. 


Reynolds,  James  Emerson,  Prof.,  Hon.  ScD.  and  Hon.  M.D. 
(Dub.),  M.R.C.P.  (Ireland),  L.R.C.P.  and  S.  (Edin.),  F.R.S., 
29,  Campden-hill-court,  Kensington,  W. 

Reynolds,  William  Colebrook,  B.Sc.  (Lend.),  Moersbrook,  Essex- 
road,  Dartford,  Kent 
Rhodes,  Percy  Joseph,  Bridge  House,  Church,  Lanes. 
Rich,  Edward  Milton,  18,  Manor-road,  Forest  Hill,  S.E. 
Rich,  Stiles  AVilliam  George,  c/o  Messrs.  Thomasou  Chater,  Ltd., 

Stanley-street,  South  Brisbane,  Queensland 
Richards,    Duncan    Taylor,    57,   Osborne-avenuc,    Westoe-lane, 

South  Shields 
II  Richards,  Edgar,    60,   Ayrault-street,    Newport,   Rhode   Island, 

U.S.A. 
Richards,   Francis   Edward,    B.Sc.   (Lond.),    A.R.C.S.,   County 

Secondary  School,  Redruth 
Richards,  Frederick  George,  21,  Dutton-stroet,  Manchester 
llRichards,   Percy  Andrew  Ellis,    F.I.C,    Thurn   Lodge,    Upper 
Richmond-road,    Roehainpton,    S.W.  ;    and    Charing    Cross 
Hospital  Medical  School,  W.C. 
Richards,  William,  B.Sc.  (Loud.),  58,  Thrale-road,  S.W. 
llRichardaon,    Arlliur,    Tlio    Central    Hindu    College,    Benares, 

N.W.P.,  India 

II Richardson,  Clilford,  30,  Church-street,  New  York  City,  U.S.A. 
llRichardaon,    Frederic  Ion,    B.A.    (Cantab.),    Wynna,   Waipolo- 

street,  Kow,  near  Melbourne,  Australia 
Richardson,  Frederic  William,  F.I.C,  Oak  Lea,  Meuston,  Leod.i 
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Date  of 
Election. 

1903 


1873 

1888 

1866 

1906 
1892 
1887 
1894 


1882 

1882 

1888 
1905 

1898 

1851 
1904 
1900 
1893 

1907 

1902 

1893 

1897 
1883 

1899 
1876 

1889 

1894 
1880 
1894 
1904 


Trans. 

Trans, 
Trans. 


Trans. 


C.  1878-80 


Richardson,  Harold  Ernest,  B,A.,  B.Sc.  (Loud.),  1,  Peulee-view- 

terrace,  Penzance,  Cornwall 
Richardson,  Henry,  Lyndene,  Hale-road,  Bowdon,  Cheshire 
Richardson,  Hubert  Naylor  Bardsley,  B.A.  (Cantab.),  10,  Friar- 
lane,  Leicester 
Richardson,  Joseph,  Pansei  View,  Arran-avenue,  Marsland-road, 

Sale,  Manchester 

Richardson,  Lawrence  George,  14,  Ash-grove,  Hortou,  Bradford 

Richardson,  Reginald  Edensor  Stanley,  10,  Friar-lane,  Leicester 

Richmond,  Henry  Droop,  FJ.C,  30,  Woodfield-road,  Ealing,  AV. 

"Riddick,  David  Gibson,  Stores  Department,  G.E.R.,  Stratford, 

E. 
IIRideal,    Samuel,    D.Sc.    (Lond.),    F.LC,     28,    Victoria-street, 

Westminster,  S.W. 
Ridsdale,    Charles    Henry,   F.LC,    Ravenscroft,    Roman-road, 

Linthoiiie,  Middlesbrough 
Rigby,  John  Samuel,  26,  Bagot-street,  Wavertree,  Liverpool 
Rigby,   Thomas,   c/o  Messrs.    Crossley  Bros.,    Ltd.,  Openshaw, 

Manchester 
Rigg,  Gilbert,  c/o  The  New  Jersey  Zinc   Co.,  Palmerton,  Carbon 

Co.,  Pa.,  U.S.A. 
Riley,  Edward,  F.LC,  14a,  Finsbury-square,  E.C. 
Rilej%  Louis  John  Eczekiel,  F.LC,  8,  Newton-road,  W. 
Riley,  Walter  Alfred,  Hazeldene,  College-road,  Norwich 
Rintoul,  William,  F.LC,  Royal  Gunpowder  Factory,  Waltham 

Abbey 
.Rixon,   Frederic  William,  M.Sc.  (Vict.),   Ph.D.    (Giessen),    93, 

Cornwall-road,  Bristol 
Roast,  Harold  James,  43,  Rielle-street,  Cote  St.  Paul,  Quebec, 

Canada 
Robbins,  James  Henry,  B.Sc,  4,  Selbome-road,  Hford,  Essex 
Roberts,  Ernest  Henry,  81,  Cicada-road,  Wandsworth,  S.W. 
II  Roberts,  Frederick  George  Adair,  Chemical  Works,  Carpeuter's- 

road,  Stratford,  E. 
Roberts,  James,  jun.,  43,  Great  Western-road,  Glasgow 
Roberts,  Martin  Fenn,  General  Post  OflBce,  E.  C  ;  and  Mabshill, 

Epsom 
Roberts,  Richard  Wightwick,  c/o  Messrs.  Rowe  &  Pitman,   14, 

Austin  Friars,  E.C. 
Roberts, Thomas  John,  Ingleside,  Park-road, Huyton,  nr.  Liverpool 
Roberts,  William  Brittain,  Wilderspool  House,  Warrington,  Lanes. 
Robertson,  Archibald  Blair,  Struan,  Giftuock,  Glasgow 
Robertson,    Franklin     Ernest,    Gloster     House,    Harders-road, 

Peckham,  S.E. 
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Date  of 

Election. 

1903 


1903 
1907 

1901 
1889 

1903 

1896 

1882 

1895 

1907 
1906 

1904 
1898 

1883 
1884 
1905 

1908 

1906 
1894 
1908 

1866 


1891 
1896 
1894 
1905 
1881 
1870 


Trans. 
Trans. 

Trans. 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 


1871-8 
V.  P.  73-5, 
1877-80   f 
P.  80-J  / 

C.  1897-8. 
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Robertson,  Frederick  Duncan   Struan,    The   Hewan,    Bearsden, 

Glasgow 
Robertson,  Philip  Wilfred,   M.A.    (N.Z.),    Chemisches   Labora- 
torinm  (Saal  1),  Liebig-strasse,  Leipzig,  GeiTnany 
Robertson,    Robert,   M.A.    and    D.Sc.    (St.    Andrews),     F.I.C., 

Research  Department,  Royal  Arsenal,  Woolwich,  S.E.  ;  and 

29,  Charlton-road,  Blackheath,  S.E. 
Robertson,  William,  21,  Worfield-street,  Battersea  Park,  S.W. 
Robins,  Harry  HoUis,  c/o  Messrs.  Southwell  and  Co. ,  Dockhead, 

S.E. 
Robinson,  Archibald  Louis,  M.A.  (Dub.),  St.  Maur,  Palmerston- 

park,  Dublin 
Robinson,  Henry  Fishwick,  M.Sc.   (Vict.),  2,  Richmond-street, 

Droylsden-road,  Newton  Heath,  Manchester 
II Robinson,    Henry  Haliburlon,    M.A.  (Oxon.),   F.LC,  75,    Fin- 
borough-road,  West  Brompton,  S.W. 
Robinson,  Herbert  Lewin,   The   Plating  Co.,   10,    Kirby-street, 

Hatton-garden,  E.G. 
Robinson,  John,  Agricultural  College,  Aspatria,  Cumberland 
Robinson,  Reginald  Ernest,  B.A.  (Cantab.),  144,  Burdett-road, 

Bow,  E. 
Rodger,  Robert,  54,  Rostrevor-road,  S.W. 
Rofe,  Henry  John,  M.  A.  (O.xon. ),  8,  Victoria-street,  Westminster, 

S.W. 
Rogers,  Arthur  William,  Tadcaster  Tower  Brewery  Co.,  Tadcaster 
Rogers,  Francis  Murray,  21,  Burma-road,  Stoke  Newington,  N. 
Rogers,  Harold  Rudolf,  M.A.  (Oxon.),  19,  King-street,  Newcastle, 

Staffs. 
Rogers,    William    David,   A.R.C.S.,   F.LC,    36,    Grange-road, 

Smethwick,  B.C.,  Staffs. 
Rogerson,  Harold,  M.Sc.  (Mane),  6,  King-street,  Snow  Hill,  E.C. 
Rolfe,  John  F. ,  50,  South-street,  Greenwich,  S.  E. 
Roo.se,  Fitzroy   Owen  Jonathan,   Assoc.  Inst. E.E.,  18,   Vincent- 

square-mansious,  Westminster,  S.W. 
Roscoe,    Sir    Henry    Enfield,    B.A.,    D.C.L.,    (Oxon.),    LL.D. 

(Cantab.,   Dub.,  Glas.,  Montreal,    Abcrd.),  Ph.D.    and   Hon. 

M.D.  (Heidelberg),  Hon.  D.Sc.  (Vict.),  F.R.S.,  10,  Bramham- 

gardens,  South  Kensington,  S.W. 
IIRoso,  Tliomas  Kirko,  D.Sc.  (Lond.),  6,  Royal  Mint,  E. 
Rosenheim, Otto,  Ph.  D.  ( Wiirzbarg),68,Bel8ize-park-garden8,N.  W. 
Ross,  Arthur,  F.LC,  1,  Glongall-road,  Old  Kent-road,  S.E. 
Ross,  Frederick  Wilson  Montrose,  21,  Solio-square,  W. 
IloHs,  H(-nry,  Uev.,  LL.D.,  Dallas  House,  Lancaster 
RoHH,  liUWJH  Butllu,  Driniuld,  Yorks. 
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Date  of 

Election. 

1896 
1902 


1891     Proc. 

1896 
1892 

1904 

1899 

1900 

1905 

1905 

1906 
1900 

1899 

1901 

1905 

1872    Trans. 
1895 


1889 

1883 
1908 
1890 

1898 

1901 


Trans. 


C.  1903-05 


Trans. 


Ross,  Raymond  St.  George,  F. I. C,  Public  Analyst's  Office,  Burnley 
Ross,  William  Charles,  Capt.,  I. M.S.,  M.B.,  Ch.B.  and  D.P.H. 

(Edin.),   Deputy  Sanitary  Commissioner,   Bankipore,  E.I.R., 

Bengal,  India 
Rossiter,  Edmund  Charles,  F.I.C.,  4,  Park-road,  West Smeth wick, 

Birmingham 
Rostron,  Harold,  B.Sc.  (Vict.),  699,  Manchester-road,  Bolton 
Rothwell,  Charles  Frederick  Seymour,  Beech  Croft,  Mobberley, 

Knutsford 
Rouillard,   Marie  Jean   Louis   Ernest,  B.Sc.   (Edin.),    Malvern, 

Natal,  S.  Africa 
Roundell,  Christopher  Foulis,  Lieut.,  B.A.  (Oxon.),  Guards' Club, 

Pall  Mall,  S.  W. 
Row,  Mysore  Chavaii  Nanjunda,  B.A.,  M.B.  and  CM.  (Madras), 

Mylapore,  Madras,  India 
Rowland,    James    Frederick    Fotliergill,    B.A.    (Cantab.),    18, 

Kingdon-road,  West  Hampstead,  N.W. 
Rowley,  Henry,  M.Inst.E.E.,  81,  Barrack-street,  Perth,  Western 

Australia 
Rowsell,  Pliilip  Foale,  Nutbrook,  Exmouth,  S.  Devon 
Roy,   Mathura  Goolab,  74,  lyah  Mudali-street,  Chintadrepettah, 

Majras,  India 
Royal-Dawson,  Henry,  c/o  Messrs.  Peyton  and  Son,  Lister-street, 

Baniingham  ;  and  6,  Wim bourne-road,  Edgbaston,  liinuingbani 
Royle,   Charles    Leonard,  c/o  Messrs.   Parry  and    Co.,  Madras, 

India 
Royle,    Harold    Marmion,  Store   House,    Gas   Works,    Beckton, 

North  Woolwich 
Ruffle,  John,  F.I.C.,  Musley,  Waie,  Herts. 
Rugginz,  William    Augustus,    Sundridge,    St.   Albau  s-crescent, 

Woodford  Green,  Essex 
Ruhemann,  Siegfried,  M.A.  (Cantab.),   Ph.D.  (Berlin),  Gouville 

and  Caius  College,  Cambridge 
Rumble,  Charles,  F.I.C.,9,  Sangora-road,  New  Wandsworth,  S.W. 
Runeckles,  Arthur  Robert,  68,  Kyrle-road,  New  Wandsworib,  S.W. 
IIRussell,    Edward,    B.Sc.    (Lond.),    F.I.C.,   18,   Woodstock -road, 

Redland-green,  Bristol 
Russell,  Edward  John,  D.Sc.   (Lond.),  Lawes  Agricultural  Trust, 

Rothamsted  Experimental  Station, Harpendcn,  Herts. 
Russell,    James    Bertram,    B.Sc.    (Lond.),    Colyton,    Hill-road, 

Weston-super-Mare 
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Dat«  of 
Election. 


1851 

1908 
1896 

1894 

1901 


Trans. 


Trans. 


1888 
1868 

1896 
1907 
1879 

1880 
1906 
1876 
1868 

1871 
1859 
1907 

1902 
1882 

1898 

1870 

1900 

1904 
1888 


Trans. 


Trans. 


Trans. 


Proc. 


IC.  1863-7, 
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llSmith,  Sydney  William,  B.Sc.   (Loud.),   A.R.S.M.,   76,   Norroy- 

road,  Putney,  S.W. 
Smith, Watson,  F.I. C, 34, Uppor-i)ark-road,Haverstock  Hill,N.W. 
llSmith,   William  Alexander,  M.A.  and  M.  B.  (Oxr.n.),  M.R.C.S. 

(Eng. ),  14,  Durdhani-park,  Bristol 
Smith,    William   Veysey,    B.A.    (Oxon.),    38,    St.    Potersburgh- 

place,  W. 

llSmithells,   Arthur,    Prof.,    B.Sc.   (Lond.),    F.R.S.,   F.LC,  The 
University,  Leeds 

JlSmyth,  John,  M.A.  (Dub.),  M.InstC.E.,  Milltown,  Banbridgo, 

Ireland 
Smytho,  John  Armstrong,  16,  The  Poplars,  Gosforth,  Newcastlo- 

on-Tyne 
Smythe,    John    Seabury,     B.Sc.     (Vict.),     Ph.D.    (Wiirzburg), 

Rantallard,  Lance-lane,  Wavortroo,  Liverpool 
llSnape,  Henry  Lloyd,  Prof.,  D.Sc.  (Lond.),  Ph.D.    (Giittingen), 
F.LC,  Balholm,  Lathom-road,  Southport 
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Trans. 


I'roc. 


Trans. 


Trans. 


Trans. 


Soddy,    Frederick,    M.A.    (Oxon.),    Chemical    Department,   The 

University,  Glasgow 
Sohn,  Charles  Emile,  F.I.C.,  52,  Fore-street,  E.C. 
Solomon,   Frank  Oakley,   Dauntsey's  Agricultural  School,  West 

Lavington,  Devizes,  Wilts. 
Somraerville,  David,  B.A.  (R.U.I.),  M.D.,  B.Ch.,  and  D.P.H. 

(Cantab. ),M.R.C. P.  (Lond.), 31, Manor  House, Marylebone-road, 

N.W. 
Sorrell,  Henry  Thomas,  The  Eagle  Brewery,  Wellclose-square,  E. 
Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaston 
Southerden,  Frank,  B.Sc.  (Loud.),  F.I.C.,  Royal  Albert  Memorial 

College,  Exeter 
Southern,   Thomas,  jun..   Wheat    Hill  Chemical  Works,    near 

Broughton  Bridge,  Manchester 
Southworth,  William,    Agricultural  and  Horticultural   College, 

Uckfield,  Sussex 
Soward,  Alfred  Walter,  28,  Therapia-road,  Honor  Oak,  S.E. 
Spackman,  Charles,  Rosehaugh,  Clitheroe,  Lanes. 
Speed,  John  Day,  Mill  House,  Enfield  Loch,  Middlesex 
Speight,  William  Ewart,  Corporation  Sewage  Works,  Deightou, 

Huddersfield 
llSpencer,  Ernest  Samuel,  27,  Charlton-road,  Blackheath,  S.E. 
Spencer,  James  Frederick,  D.Sc.  (L'pool),  B.Sc.   (Vict.),  Ph.D. 

(Breslau),  Bedford  College  for  Women,  Baker-street,  W. 
Spencer,  Richard,  242,  Dalton-road,  Barrow-in-Furness 
llSpencer,  Walter  Shelley,  Lyiidone,  Darley-grove,  Farnworth,  near 

Bolton 
Spenzer,  John  George,   Prof.,   M.D.,   Ph.D.   (Strassburg),    Ohio 

Wesleyan  University,  1825,  East  93rd  street,  N.E.,  Cleveland, 

Ohio,  U.S.A. 
Spielmann,  Percy  Edwin,  B.Sc.  (Lond.),  Ph.D.  (Bale),  A.R.C.S., 

A.LC,  21,  Cadogan-gardens,  S.W. 
Spiers,  Charles  Sedgley,  Beaudesert,  Queensland,  Australia 
llSpiller,  John,  F.LC,  2,  St.  Mary's-road,  Canonbury,  N. 
llSpiller,  William,  F.LC,  2,  Lindtield -gardens,  Hampstead,  N.W. 
llSpottiswoode,    William    Hugh,    Balliol    College,    Oxford ;    and 

6,  Middle  New-street,  E.C. 
Sproxton,  Foster,    B.Sc.  (Lond.),  Brantham  Works,  near   Man- 

uingtree,  Essex 
llSquire,  Peter  Wyatt,  413,  Oxford-street,  W. 
Squires,  Alfred  James,    Greenbank,  Coroner's-lane,   Farnworth, 

Widnes,  Lanes. 
Stacey,  Henry  George,  Brunton's  Wharf,  671,  Commercial-road- 
t,  E. 
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Date  of 
Election. 


1899 

1879 

Trans. 

1904 

1902 

1904 

1887 

1895 

1902 

1899 

1900 

Trans, 

1870 

1870 

Trans. 

1906 

1908 

1902 

1896 

1882 

Trans. 

1897 

1885 

1900 

Trans. 

1905 

1898 

1901 

1892 

Trans. 

1884 

1895 

Trans. 

1880 

1897 

1895 

1901 
1891 

TmiiM. 
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Staiuer,  John  Ward,  103,  Cheritou-road,  Folkestone 
llStallard,  George,  M.A.  (Oxon.),  Hortou-crescent,  Rugby 
Stanger,  Reginald  Harry  Hursthouse,  Chemical  Laboratory  and 

Testing  Works,  2,  Broadway,  Westminster,  S.W. 
Stanger,     William    Charles     South,     Ambleside,    Corder  -  road, 

Ipswich 
Stanley,  Harry,  B.Sc.  (Lond.),  A.I.C.,  The  Merchant  Venturers' 

Technical  College,  Bristol 
llStansell,  Lionel  William,  F.LC,  7,  Albion-place,  Maidstone,  Kent 
llStansfield,  Alfred,  D.Sc.  (Lond.),  McGill  University,   Montreal, 

Canada 
Stansfield,    Edgar,    M.Sc.    (Vict),    Macdonald   Chemistry   and 

Mining  Building,  McGill  University,  Montreal,  Canada 
Stansfield,  Samuel,  B.Sc.  (Vict.),  2,  Park-road,  Batley,  Yorks. 
Stapleton, Henry  Ernest,  Prof., B.A. and  B.Sc.(Oxon.),  Presidency 

College,  Calcutta,  India 
Starey,  Arthur  John,  39,  Woodland-gardens,  Highgate,  N. 
II Stark,  James  Fleming,  Rosedale,  Bromborough,  Cheshire 
Starling,  William  Robert  Rigg,  23,  Magdalen-road,  Norwich 
Stead,  Arthur,  B.Sc.  (Vict.),  40,  Victoria-road,   Bloemfontein, 

Orange  River  Colony,  S.  Africa 
Stead,  Francis  Bernard,  Clifton  College,  Bristol 
Stead,  John  Christopher,  1,  Finsbury-circus,  E.G. 
Stead,  John  Edward,  F.R.S.,  F.LC,  11,  Queen's-terrace,  Middles- 
brough 
Steel,  Frederick  William,  c/o  Messrs.   Cuming  Smith  and  Co., 

Yarraville,  Melbourne,  Australia 
llSteel,  Robert  Elliot,  Cameron  House,  Sherborne,  Dorset 
Steele,    Bertram    Dillon,    D.Sc.    (Melbourne),    The    University, 

Melbourne,  Australia 
Stcger,  James,  B.Sc.  (Lond.),  Ill,  Chostorfiold-road,  Bristol 
Stcinhart,  Oscar  Julian,  Ph.D.  (Erlangen),  2  and  3,  West-street, 

Finsbury  Cinus,  E.C. 
Stell,  Samuel  Fonton,  25,  Hoiiry-stroet,  Koighley 
JlStenhouso,  James,    View-park -gardens,    Bonnyrigg,  Midlothian 
Stonhouse,  Thomas,  F.LC,  166,  Drako-stroet,  Rochdale 
Stephens,  Frank  Robert,  c/o  Messrs.  Idris,  Pratt-stroet,  Camden 

Town,  N.W. 
liStophcns,  ll(!iiry  Clmrlos,  Choldcrton,  Salisbury 
Stephens,  Micliael  Kdniund,  57,  Alder.sgfttt<-,itroot,  K.C 
Stophonson,  Herbert  Frederick, A. U.(!.S., F.LC, 7, Winifred-road, 

Mort..n  Park,  S.W. 
Stephenson,  Uobort,  jnn.,  M.A.  (Cnntnb.),  Hnrwell,  Cambridge 
.'>t<i.li<iison,  Thomas,  137,  Oeorgo-stroct,  I'Minlmrgh 
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Dato  of 
Election. 


1888 

1  QQA 

Trans. 

1903 

Trans. 

1905 

1905 

1897 

Trans. 

1903 

1899 

1903 

Trans. 

1904 

1879 

1908 

1903 

Trans. 

1902 

1872 

1907 

1866 

1874 

1887 

1894 

Trans. 

1879 

Proc. 

1908 

1873 

1895 

1875 

1879 

Stern,  Arthur  LanJauer,  D.Sc.  (Lond.),  F.I.C.,  148,  High-street, 

Burton-on-Trent 
Steiiart,  Douglas  Stuart  Spans,  B.Sc.  (Vict.),  The  Royal  Societies' 

Club,  St.  Jaines's-street,  S.W. 
Steven,  Alec  Bowring,  B.Sc.  (Lend.),  Technical  College,  Glasgow 
Stevens,  Edmund  Henry,  Haw  House,  Rothbury,  Northumberland 
Stevens,  Harold  Blythen,  225,  Oxford-street,  W. 
Stevens,    Henry    Potter,     M.A.    (Oxon.),    Ph.D.    (Heidelberg), 

F.I.C.,  15,  Borough,  London  Bridge,  S.E. 
Stevens,  Montague  White,  A.R.C.S.,  A.I.C.,  H.M.  PatentOflBce, 

25,  Southampton-buildings,  W.C. 
Stevenson,  Arnold,  B.A.  (Cantab.),  4,  Porchester-gardens,  W. 
Stevenson,  Henry  Edward,  155,  Coventry-road,  Hford,  Essex 
Stevenson,  Henry  Ernest,  Avondale,  Ditton  Hill,  Surrey 
Stevenson,  William,  95a,  South wark-street,  S.E. 
Stewart,  Alexander  Mackintosh,  Penang,  Straits  Settlements 
Stewart,    Alfred   Walter,    D.Sc.    (Glas.),    53,   Shaftesbury-road, 

Ravenscourt  Park,  W.  ;  and  18,  Annfield-terrace,  Partickhill, 

Glasgow 
Stewart,    Hector,    Gulf    Creek    Copper    Mine,     via    Barraba, 

N.S.W, 
II  Stewart,  Walter,  3,  Queensferry-gardens,  Edinburgh 
Stobie,  Harold  Ramsay,  Box  367,  Haileybury,  Ontario,  Canada 
Stock,  William  Frederick  Keating,  F.I.C.,  5,  Dixon-terrace,  Dar- 
lington 
II Stocks,  Frederic,  Snead's  Green  House,  Elmley  Lovett,  Droitwich, 

Worcs. 
Stocks,    Herbert    Birtwhistle,    F.I.C.,    12,    Victoria-road,    West 

Kirby,  Cheshire 
Stoddart,  Frederick  Wallis,  F.  I.C,  Grafton  Lodge,  Sneyd-park, 

Bristol 
llStokes,  Alfred  Walter,  F.LC,  Town  Hall,  Paddington  Green,  W. 
Stokes,  Edward,  B.A.   (Oxon.    and  Adelaide),  District  School, 

Bareilly,  U.P.,  India 
II  Stone,   Edward  Daniel,  Ackersley,  Cheadle  Hulme,  near  Stock- 
port, Cheshire 
Stone,  George,  Esk  Breweiy,  Launceston,  Tasmania 
l| Stone,  John  Frederic  Matthias  Harris,  M.A.  (Cantab.),  Barrister- 

at-Law  of  the  AVcstern  Circuit,    3,   Dr.    Johnson's-buildings, 

Temple,  E.C.  ;  and  Oxford  and  Cambridge  Club,  17,  Pall  Mall, 

S.W. 
11  Stone,  William,  M.A.  (Cantab.),Oxford  and  Cambridge,  Garrick, 

Bath,    Union    and    Reform    Clubs  ;    and    63,  Curzou-street, 

Mayfair,  W. 
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Dale  of 
Election. 


1906 

I 

1900 

1887 

1 

1904 

Trans. 

1906 

1900 

1904 

Trans. 

1885 

Trans. 

1897 

Trans. 

1907 

1890 

Trans. 

1878 

Trans. 

1897 

1907 

1904 

1887 

1860 

1886 

1902 
1875 

1894 

1891 

1880 

1874 

Tranii. 

1899 

Tran«. 
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Storey,    Francis    Wylie,    B.Sc.    (f.oiul.),    Government    School, 

Bethlehem,  Orange  River  Colony,  S.  Africa 
Storr,  Bertram  Vincent,  M.Sc.  (Vict.),  147,  Coven  try- road,  Ilford, 

Essex 
llStrangman,  James  Pim,  Clydesdale-mansions,  9,  Clydesdale-road, 

Notting  Hill,  W. 
StreaLfeild,  Frederick  Henry,9,Cresceut-road,  South  Tottenham, N. 
Streimer,    Emanuel    George,    Park    House,    JIargery-park-road, 

Forest  Gate,  E. 
Strong,  Archie  Hugh,  63,  Herne-hill-road,  Camberwell,  S.E. 
llStruthors,  Robert  de  Jersey  Fleming-,  M.A.  and  B.Sc.  (Oxon.), 

Exeter  College,  Oxford 
llStuart,  Charles  Haddock,  M.A.  (Cantab.),  F.I.C.,  St.   Duustan's 

College,  Catford,  S.  E. 
Stubbs,  George,  Arnside,  Hertford-road,  East  Finchley,  N. 
Sturrock,    George    Colleymore,    Capt.     R.A.,     Indian    Cordite 

Factory,  Aruvankad,  Nilgiris,  India 
llSudborough,  John  Joseph,   Prof.,   D.Sc.  (Lond.),  Ph.D.  (Heidel- 
berg), F.I.C.,  University  College  of  Wales,  Aberystwyth 
llSuguira,  Shigetake,  c/o  Tokyo  Chemical  Society,  Science  College, 

Imperial  University,  Tokyo,  Japan 
Sumner,  Leonard,  B.Sc.  (Vict.),  Butt  Hill,  Prestwich,  near  Man- 
chester 
Sutcliffe,  Samuel  Mortimer,  4,  Clive-place,  Bradford 
SutclifTe,  Thomas,  The  Grammar  School,  EUand,  Yorks. 
llSutherland,  David  Alexander,  F.I.C.,  26,  Victoria-street,  West- 
minster, S.  W. 
Sutton,  Francis,  F.  I.C.,  Laboratory,  Hank  Plain,  Norwich 
II Sutton,  Francis  Napier,  F.I.C.,  6,  Qrosvonor-gardens,    Cricklc- 

wood,  N.W. 
Swain,  James,  17,  Winsham-grove,  Clapham  Common,  S.W. 
Swan,  Sir  Joseph  Wilson,  Hon.  M.A.  and  Hon.  D.Sc,  (Dun.), 
F.R.S.,  F.I.C.,  Overhill,  Warlingham,  Whyteleaf,  S.O.,  Surrey 
llSwinburno,  James,  F.R.S.,  82,  Victoria-street,  S.W. 
Sykes,    Matthew  Carrington,    M.D.  (Dun.),    F.R.C.S.    (Edin.), 
M,R.C.S.  (Kng.),  L.R.C.P.  and  D.  P.  H.  (Lond.),    Sykoshurst, 
Barnsley,  Yorks. 
Symons,  Hronton, Burwood,  Warminster- road.  South  Norwood, S.E. 
llSymons,    William    Henry,    M.D.    (Biusscls),    D.P.H.    (0.xon.), 

M.R.C.S.  (Eng.),  F.I.C.,  Health  Ollico,  Guihlhall,  Bath 
Szarvany, Charles  KmtMi([uc, Prof. ,  Ph. D.  ( Buda  Posth),  Miiogyetem 
I  Kor.,  Budaiiest,  Hungary 
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Date  of 
Election. 

1881  Trans. 


1887 
1906 

1901 

1901 

1890 
1881 

1884 
1890 

1867 

1882 
1894 
1880 

1891 
1888 
1905 
1874 

1901 

1878 
1907 


1879 
1906 
1906 

1907 

1894 
1881 
1893 


Trans. 


Trans. 


Trans. 


Trans. 


IITakamatsu,  Toyokichi,  Prof.,  Engineering  College,  Imperial  Uni- 
versity, Tokyo,  Japan 
Takamine,  Jokichi,  521, "West  179th-street,  New  York  City, U.S.  A. 
Talbot,   George  Stanley,  c/o  Pacific  Phosphates  Co.,   60a,  Pitt- 

slreet,  Sydney,  N.S.W. 
Tankard,  Arnold  Rowsby,  F.I.C.,  63,  Somerset-road,  Newport, 

Mon. 
Tatam,  George  William  Gerald,  105,  Linwood-avenne,  Pawtucket, 

Rhode  Lsland,  U.S.A. 
Tate,  Francis  Henry,  9,  Hackius  Hey,  Liverpool 
Tate,   George,    Ph.D.  (Wurzburg),    F.I.C,   Windsor   Buildings, 

George -street,  Ijiverpool 
liTate,  Walter,  Woodlands,  Twertou-on-Avon,  Bath 
Tate,   William,  Prof.,   Civil  Engineering  College,   Sibpur,  near 

Calcutta,  India 
Tatlock,  Robert  Rattray,  F.I.C,  11,  Bellshaugh-road,  Kelvinside 

West,  Glasgow 
Taylor,  Gotfred  Midgley,  Caxton  House,  Westminster,  S.W. 
Taylor,  Herbert  John,  52,  A1exandra-cre.scent,  Dewsbury 
IITaylor,    James,  B.Sc.   (Mane),    A.R.S.M.,    Adderton,   Dundas, 

N.S.W. 
Taylor,  John,  15,  Lucius-street,  Torquay 
Taylor,  John  George,  3,  Outram-street,  Stockton-on-Tees 
Taylor,  John  William,  University  College,  Reading 
IITaylor,    Robert    Llewellyn,    F.I.C,    4,    St.    Werburgh's-road, 

Chorlton-cum-Hardy,  Maiicliestor 
Taylor,  William  Henry,  B.Sc.  (Loud.),  F.I.C,  20,  Balcaskie-road, 

Elthain  Park,  Kent 
IJTcherniac,  Joseph,  Ph.D.  (Ziirich),  c/o  South  Metropolitan  Gas 

Co.,  709.  Old  Kent-road,  S.E. 
Tebb,  William  Scott,  M.  A. ,  M.  D.  and  D.  P.  H.  (Cantab. ),  M. R.C  S. 

(Eng.),  L.R  C.P.   (Lond.),  L.S.A.,  F.I.C,  Sandfield,  Putney 

Heath-lane,  S.W. 
II Teed,  Frank  Litherlaml ,  D. Sc.  ( Lond. ),  F.  I.  C , 9, Mincing-lane,  E.  C 
Telling,  Harry  George,  Cooksbridge  Brewery,  Cooksbridge,  Sussex 
Tempauy,   Harold  Augustine,  B.Sc.   (Lond.),   F.I.C,  St.  Johns, 

Antigua,  British  West  Indies 
Tenipleton,  William  Sandilands,   Prof.,  M.A.  and  B.Sc.    (Glas.), 

Medical  and  Technical  College,  Colombo,  Ceylon 
IITerry,  Edwin,  374,  Brixton-road,  S.AV. 
Tervot,  Robert,  6S,  Windsor-road,  Leyton,  Essex 
Thackrali,  James  Robert,  M.A.  (Cfxon.),   Ph.D.  (Leipzig),  Tech- 
nical Schools,  Tavistock-road,  Plymouth 
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Date  or 
Election. 

1895 

1904 
1899 

1901 

1871 
1907 

1905 

1874 
1875 

1907 

1877 
1904 

1886 

1894 

1893 

1893 

1897 
1904 

1886 

1908 

1872 

1899 
1872 

1896 
1900 


Trans. 

Trans. 
Trans. 

Trans. 


Tranit. 


I  C.  1880-3, 

I  1004-00 

,B.  1883-08 

V.P. 

Usos-iooi 
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Theodosius,  Alfred  Fletcher,   M.A.    (Oxon.),  University  College, 

Oxford 
Thibault,  Paul  John,  Howell,  N.S.W. 
Thiersch,    Harry   Alexander,    c/o    British   Resin   Works,    Ltd., 

Belvedere,  S.O.,  Kent 
Thomas,   Albert  Edward,    B.Sc.    (Lond.),  F.I.C.,  Boys' Middle 

School,  Castle-street,  Tiverton,  Devon 
II Thomas,  Charles,  J.  P.,  Stoke  Bishop,  near  Bristol 
IIThomas,    Frederick,    M.Sc.    (Mane),    29,    Fairhaven-road,    St. 

Anue's-on-the-Sea,  Lanes.  ;  and  The  University,  Leeds 
Thomas,  George  Devenish,  B.Sc.  (Lond.),  18,  Randolph-gardens, 

Dover 
Thomas,  Harry  Edgecumbe,  Rockleaze  Point,  Clifton,  Bristol 
IIThomas,  Joseph  William,   F.I.C.,  Ovcrdale,  6,   Kingswood-road, 

Shortlauds,  Kent 
Thomas,  Richard  Noel  Garrod,  B.A.  (Oxon.),  25,   Clytha-park, 

Newport,  Mon. 
IJThompson,  Beeby,  67,  Victoria-road,  Northampton 
Thompson,    Charles    Herbert,    Harrington    House,    Amblecote, 

Stourbridge 
IIThompson,  Claude  Metford,  Prof.,  M.A.  (Cantab.),  D.Sc.  (Lond.), 

University  College,  and  38,  Park-place,  Cardifl" 
Thompson,    Edward    Cummiug,     32,    Ulundi-road,    Westcombe 

Park,  S.E. 
Thompson,  Frank  Ernest,  A.R.C.S.,  A.LC,  51,  Lichfield-road, 

Walsall 
Thompson,  George  Rudd,  F.I.C.,  The  Laboratory,  69,  Dock-street, 

Newport,  Mon. 
Thompson,  Harry,  Chemical  Laboratory,  6,  Bishop-lane,  Hull 
Thomi.son,  Hubert,  B.Sc.  (Vict.),  Agricultural  College,  Holmes 

Chapel,  Cheshire 
Thompson,  William  Phillips,    95,   Shrewsbury-road,   Claughton, 

Birkonliead 
Thomsou,  Goorgo  Malcolm,  Nowington,  Dunedin,  New  Zealand 

lIThonmn,  John  Millar,  Prof.,  Hon.  LL.D.  (Glas.),  F.R.S.,  F.I.C., 
King's  CoUogo,  Strand,  W.C.  ;  and  9,  Campden  11  ill-gardens,  W. 

Thomson,  Robert  Tatlock,  F.LC,  166,  Bath-street,  Glasgow 
Thomson,     William,    F.I.C.,    Royal     Institution     Laboratory, 

MaychcHter 
Thomson,  William  Thomas,  Oxford-villas,  Waltham  Abbey 
Thoruo,  Emanuel  loaac,  18,  Cantwoll-road,  Plumstead,  S.E. 
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Ill 


Trails. 


Trans. 

Trans. 
Trans. 
Trans. 


Trans. 


Trans. 
Trans. 


Trans. 


C.  1879-83 

V.P.  1884-7 

T.  1889-99 

P.  1899- 

1901 


C.  1878-81 
V.P.  85.8 
91-4,  96-9 
T.  1899- 

03 
P.1908-05 


Thome,  Leonard  Temple,  Ph.D.  (Wiirzburg),  F.I.C.,  2,  Denbigh- 
gardens,  Richmond,  Surrey 
Thornton,  Percy  Charles,  Council  School,  Arnot-street,  Walton, 

Liverpool 
Thorp,  Arthur  William,  210,  Sherborne-road,  Yeovil 
Thorp,  Walter,    B.Sc.    (Lond.),    F.LC,    Sorrentoville,    Dalkey, 

Co.  Dublin 
Thorpe,    Jocelyn    Field,    D.Sc.    (Mane),    Ph.D.    (Heidelberg), 

F. R.S.,  The  University,  Manchester;  and  Yannaford,  Heaton 

Mersey,  Lanes. 
tllThorpe,    Thomas    Edward,    Prof.,  C.B.,    D.Sc.    (Vict.),    Sc.D. 

(Dub.),  Ph.D.  (Heidelberg),  LL.D.  (Glas.),  F.R.S.,  Government 

Laboratory,  Clement's  Inn-passage,  W.C. 
Threlfall,  Richard,  Prof. ,  M.  A.  (Cantab. ),  Assoc.  M.  Inst.  C.  E. ,  F.  R.  S. , 

30,  George-road,  Edgbaston,  Birmingham 
llTicklo,  Thomas,  B.Sc.  (Lond.),  F.I.C,  83,  Queen-streot,  Exeter 
Tidy,     Henry     Letheby,     M.A.,     M.B.,    and    B.Ch.    (Oxon.), 

M.RC.S.    (Eng.),    M.R.C.P.    (Lond.),     103,    Clarence-gate- 

gardens.  Regent's  Park,  N.W. 
Tighe,  Arthur,  Invirurie,  Pymble,  Sydney,  N.S.W. 
Tilburn,  Charles,   c/o  The  Australian  Explosives  and  Chemical 

Co.,  Ltd.,  Deer  Park,  Victoria,  Australia 
lITilden,  William  Augustus,  Prof.,    D.Sc.    (Lond.),    Hon.    Sc.D. 

(Dub.),  Hon.  D.Sc.  (Vict.),  F.R.S.,  F.I.C,  Royal  College  of 

Science,  South  Kensington,  S.W.  ;  and  The  Oaks,  Northwood, 

S.O.,  Middlesex 
Tilley,  James  Walter,  95a,  South wark-street,  S.E. 
Tillott,  John  Booty,  55,  Wood-street,  Westminster,  S.W. 
Timpauy,   Harold   Munkman,    M.Sc.    (Vict.),    St.    Wiiiifrede's- 

gardens,  Shrewsbury 
Tingle,  Alfred,   B.Sc.   (Lond.),  Ph.D.   (Peiin.),  c/o  No.   5  Post 

Office,  Ho  Pei,  Tientsin  City,  North  China 
UTingle,  John  Bishop,  Prof.,  Ph.D.  (Munich),  McMaster  University, 

Toronto,  Canada 
Tinkler,    Charles    Kenneth,    B.Sc,    (Wales),    The    Universitj', 

Edmund-street,  Birmingham 
Tisdale,    Charles    William  Walker,    The   Dairy,   Northallerton, 

Yorks. 
Titherley,    Arthur  Walsh,    D.Sc.    (Vict,    and    L'pool.),    Ph.D. 

(Heidelberg),  Southcot,  Mauor-hill,  Upton,  near  Birkenhead 
Toch,  Maximilian,  52,  Ninth-street,  Long   Island   City,  N.Y,, 

U.S.A. 
Tocher,  James  Fowler,  B.Sc.  (Aberd.),  F.I.C,  5,  Chapcl-strect, 

Peterhead 

t  Lougstafr  Medallist,  ISSl. 
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1903 
1884 

1877 
1904 
1904 

1906 
1907 

1893 
1903 

1901 

1887 

1900 
1892 

1906 

1908 
1895 
1888 
1881 

1902 

1897 

1905 
1905 

1898 

1889 

1890 

1892 
1002 


Trans. 


Trans. 


Trans. 
Traos. 
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Tolson,  Stanley,  The  Croft,  Abbey  Wood,  S.E. 
IITompson,    Frederick  William,    The   Bower,    Limpsfield,    S.O., 

Surrey 

II  Toms,  Frederick  Woodland,  F.I.C.,  Official  Analyst,  Jersey 
Tong,  Walter,  Holnideue,  Pole-lane,  Failsworth,  Manchester 
Tonkin,  Arnold  Bertram,  Government  Laboratory,  Durban,  Natal, 

S.  Africa 
Tonkin,  Ronald  William,  37,  Oak-hill-road,  Putney,  S.W. 
Tonner,    William    Griffiths,    B.Sc.    (Wales),     Tynybonau-road, 

Pontardulais,  Glam. 
II Towers,  John  William,  Victoria-road,  Widnes 
Toyne,    Francis   Digby,    M.A.    (Cantab.),  144,   Tweedale-street, 

Rochdale,  Lanes. 
Tozer,  Herbert  Ackerman,  B.A.  (Lond.),  Jesmond,  Edith-road, 

Selhurst,  S.E. 
IITraphagen,    Frank    W.,    Prof.,    Ph.D.    (New  York),    Colorado 

School  of  Mines,  Golden,  Colorado,  U.S.A. 
Traquair,  John,  Glenfield  Starch  Works,  Paisley,  N.B. 
Travors,  Morris  William,  Prof.,  D.Sc.   (Lond.),   F.R.S.,   Indian 

Institute  of    Science,    Bangalore,    India  ;    and    c/o    Messrs. 

Jeremiah  Lyon  and  Co.,  4,  Lombard-court,  E.C. 
Treble,    Richard    Lumley,    B.Sc.    (Dun.),    2,     Rectory-terrace, 

Gosforth,  Newcastle-on-Tyne 
Trechmann,  Adolph  Octavius,  The  Old  Palace,  Rochester,  Kent 
Treharne,  Frederick  Gwilym,  Wrangbrook,  Llanishen,  near  Cardiff 
IITrewby,  Herbert,  62,  St.  John-street,  E.C. 
IITrigger,  Oliver,  F.I.C.,  Chemical  Dept.,  Royal  Arsenal,  Woolwich, 

S.E. 
Trimen,    Stephen    Herbert,    Survey    Dept.,    Finance  Ministry, 

Giza,  Egypt 
Tripp,  Edward  Howard,  Ph.D.  (Marburg),  The  Modern  School. 

Bedford 
Troye,  Gustavo  Arthur,  P.O.  Box  2706,  Johannesburg,  S.  Africa 
Tuck,  William    Bradshaw,    B.Sc.    (Lond.),    University   College, 

Gower-street,  W.C. 
Tucker,  Samuel  Auchmuty,    Ph.B.  (Columbia),  Columbia  Uni- 
versity, New  York,  U.S.A. 
Tucker,   Willis  Gaylord,   M.D.  (Albany),    Ph.D.  (Union  Univ.), 

Medical  College,  Albany,  New  York,  U.S.A. 
Tuckett,   JauicN    E<lwin    Shum,    M.A.    (Cantab.),    Marlborough 

College,  Marlboroti^li 
Tuor,  Artliur  Holt,  Tliornhill,  Wigan,  Lanes. 
Tuiiniclifl'o,  William  Wright,  B.Sc.  (Lond.),  Suniiyside,  Newliall, 

Burton-on-Trent 
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Date  of 
Election. 

1897 

1906 


1903 
1888 
1897 
1896 


1888 
1906 
1897 
1883 

1903 

1889 

1871 
1905 
1888 

1892 
1907 

1904 

1899 

1876 

1876 

1903 
1908 


1876 
1865 
1893 
1889 

1904 


Trans, 


Trans. 

Trans. 
Trans. 
Trans. 


Trans. 
Trans. 


Tran.s. 
Trans, 


Trans. 


TumbuU,  Andrew,  Ph.D.  (Heidelberg),  3,  Lord-street,  Liverpool 
Turnbull,  Robert  Hutchison,  F.LC,  c/o  Messrs.  Mac  Andrews  and 

Forbes  Co,,   3rd-street  and  Jeflfersou-avenue,  Camden,  N.J., 

U,S.A. 
Turner,  Arnold,  84,  Molesworth-street,  Eochdale 
Turner,  Arthur,  The  Limes,  Aylesbury 
Turner,  Basil  William,  83,  Pitt-street,  Sydney,  N.S.W. 
Turner,  Benjamin   Bernard,    B.Sc.    (Lond. ),  Ph.D.  (Gcittingen), 

c/o  Rev.  F,  Storrs  Turner,  Ivanhoe,  Portland-road,  East  Grin- 
stead,  Sussex 
Turner,  Charles,  225a,  Oxford-street,  Manchester 
Turner,  George  Augustus,  12,  The  Foregate,  Worcester 
Turner,  John  Scriven,  20,  Bury-street,  Bloomsbury,  W.  C, 
llTurner,   Thomas,  Prof..  M.Sc.  (Vict.),   A.R.S.M.,   F.LC,  The 

University,  Edgbaston,  Birmingham 
Turner,  William  Ernest  Stephen,  M.Sc,  (Birm,),  B,Sc.  (Lond,), 

The  University,  Sheffield 
Turpin,    George  Sherbrooke,    M.A.    (Cantab.),    D.Sc,    (Lond,), 

High  School,  Nottingham 
IITustin,  John  Robert,  Albion  House,  The  Marina,  Deal 
Tutin,  Frank,  9,  Haverfield-gardens,  Kew,  Surrey 
Tutton,  Alfred  Edwin  Howard,  M.A.  and  D.Sc.  (Oxon.),  F,R.S,, 

41,  Ladbroke-square,  W. 
Tweedie,  Thomas  Shartridge,  Trensano,  Annan,  N.B. 
Twiney,  William  George,  B.Sc.    (Lond.),  St,  Joseph's  College, 

Colombo,  Ceylon 
Twiss,  Douglas  Frank,  M.Sc.   (Birm.),  A.LC,    The  Municipal 

Technical  School,  Suffolk-street,  Birmingham 
Tyler,  Ernest  Albert,  B.A.  (Cantab.),  33,  The  Promenade,  Mount 

Pleasant,  Swansea 
Typko,  Paul  George  William,  F.LC,  Lawn  House,  New  Maiden, 

Surrey 
Tyrer,  Thomas,  F.LC,  Stirling  Chemical  Works,  Abbey-lane, 

Stratford,  E. 
Tyrrell,  Dennis,  182,  King-street,  Norwich 
Tyson,  Thomas  Marshall,  109,  Carpenters-road,  Stratford,  E. 


llUdall,  Thomas  Bertram,  Newcastle-under-L3nne,  Staffs. 

Umney,  Charles,  F.LC,  50,  South wark-street,  S.E. 

Umney,  John  Charles,  50,  South  wark-street,  S.E. 
II  Underbill,  Thomas  John,  Stanley,    Quernmore-road,    Bromley, 
Kent 

Underbill,  William  Wood,  10,  Hartham-road,  Hollo  way,  N. 
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Date  of 
Election. 

1897 


1908 

1882 
18d0 
1903 
1901 
1883 


1894 
1879 

1891 

1881 

1887 
1901 

1897 

1908 

1884 

1884 

1889 
1886 

1901 
1890 


Trans. 


lC.1891.5,\ 
\  1002-04  / 
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llUnwalla,  Rustomji  Navroji,  MedicalDept. ,  Bhaunagar,  Kathiaw&r, 

India 
Unwin,     Harry     James,    Egstow,    Market-place,    Clay    Cross, 
Chesterfield 


Vaclier,    Francis,     F.R.C.S.,    and    M.R.C.P.  (Edin.),    c/o   Dr. 

Kenyon,  Flookersbrook,  Chester 
Valentin,  Basil  William,  Messrs.  Buckley  Bros. ,  Brewery,  Llanelly, 

S.  Wales 
Van  Laer,  Norbert,  c/o  Messrs.  Truman,  Hanbury,  Buxton  and 

Co.,  Ltd.,  Burton-on-Trent 
Varley,  Harold  Fay  Fleetwood,  16,  Olympia-gardens,  Morpeth, 

Northumberland 
Vasey,  Samuel  Archibald,  F.I.C.,   Beechcroft,  Burnt  Ash-lane, 

Bromley,  Kent 
Vaux,  Cuthbert,  11,  Thornhill-park,  Sunderland 
Veley,  Victor   Herbert,   M.A.    and   D.Sc.    (Oxon.),    F.R.S.,    8, 

Marlborough-place,  N.W. 
Veiling,  Frederick  William  de,  B.A.,  Higher  Grade  Board  School, 

The  Boulevard,  Hull 
Venable,  Francis  Preston,  Ph.D.  (Giittingen),  Chapel  Hill,  North 

Carolina,  U.S.A. 
llVergara,  Vargas  Jose  Maria,  Apartado  No.  237,  Bogota,  Colombia 
Verteuil,  Joseph  de,   Clarence-street,   Port  of  Spain,   Trinidad, 

British  West  Indies 
Viccajee,  Framjee  Khurshedjee,  Mount  Villa,  New-road,  Chudder- 

ghaut,  Hyderabad,  Deccan,  India 
Vidyant,    Hari   Prasad,   M.A.   (Allahabad),    Irrigation    Branch, 

Public  Works  Dept.,  Etawah,  U.P.,  India 
yVoolckcr,  Edward  William,  A.R.S.M.,  F.I.C.,  22,  Tudor-street, 

Blackfriars,  E.C. 
llVoelckor,  John  Augustus,  lion.  M.A.  (Cantab.),  Pli.D.  (Giossen), 
B.A.  and  B.Sc.  (Lond.),  F.I.C.,  20,  Upper  Phillimorc-gardcns, 
Kensington,  W. 
||Vo.ss,  Walter  Arthur,  Eastwood -road,  Rayloigh,  Essex 
Vult^,    Hermann  T.,  Ph.D.,  Columbia   University,  New  York 
City,  U.S.A. 


Trans. 


C.1006- 


llWado,  Frank,  A.R.C.8.,  F.I.C.,  26,  St.  Ronan's-avonue,  Sonthsea; 

and  Laboratory,  H.M.  Dockyard,  Portsmoutli 
ilWado,  John,  D.Sc.  (Lond.),  F.I.C.,  Hunstanton  Lodge,  Downo, 

Kent ;  and  Guy's  Hospital,  London  Bridge,  S.E. 
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Date  of 
Election. 


1903 

1901 

1894 
1893 

1888 
1899 

1897 
1881 

1898 

1899 
1894 

1889 
1906 
1908 
1890 

1890 

1897 

1888 
1881 

1898 

1903 

1905 
1884 

1878 

1904 
1902 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Wadmore,  John  Mello,  M.A.  (Oxon.),  Aldenham  School,  near 
Elstree,  Herts. 

Wager,    Morton    Ethelred,     B.Sc.     (Lond.),     Holme    Cottage, 

Mytholmroyd,  S.O.,  Yorks. 
II  Wagner,  William  George,  Glyndhurst,  Ealing  Common,  W. 

Wait,  Charles  E.,  Prof.,  University  of  Tennessee,  Knoxville, 
U.S.A. 

Wait,  Frank  Goodell,  Geological  Survey  Department,  Ottawa, 
Canada 

Walden,  Allan  Frederick,  M.A.  (Oxon.),  37,  High-street,  and  New 
College,  Oxford 

Walford,  Samuel  Matthew,  Wyncote,  Hatherlow,  Stockport 
II Walker,    Archibald,    M.A.    (Oxon.),    F. I.C,    7,    Crown-terrace, 
Dowauhill,  Glasgow 

Walker,  Andrew  Jamieson,  Ph.D.  (Heidelberg),  B.A.  (Dub.), 
Municipal  Technical  College,  Derby 

Walker,  Charles,  Kuranda,  Waverley-street,  Waverley,  N.S.W. 

Walker,  Charles  Henry  Hirst,  M.A.  (Oxon.),  Secondary  School, 
Oldbury,  Birmingham 

Walker,  Daniel,  School  of  Mines,  Ballarat,  Victoria,  Australia 

Walker,  Franklin  Wilfred,  48,  Blandford-road,  Bedford  Park,  W, 

Walker,  Herbert,  Why ttiugton,  Station-road,  Wealdstone,  N.W. 

Walker,  James,  Prof ,  D.Sc.  (Edin.),  Ph.D.  (Leipzig),  r.R.S., 
The  University,  Edinburgh 

Walker,  James  Samuel  Hourston,  M.  B.  and  C.  M. ,  (Edin. ),  D.  P.  H. 
(Cantab.),  Clinical  Research  Association,  Watergate  House, 
Adelphi,  W.C. 

Walker,  James  Wallace,  Prof.,  M.A.,  Ph.D.,  McGill  University, 
Montreal,  Canada 

Walker,  John  Thom  Ainslie,  64,  Cannon-street,  E.G. 

Walker,  Robert  William,  Gossefield,  Moss-lane,  Ashton-on-Mersey, 
Manchester 

Walker,  Samuel,  M.A.  and  D.Sc.  (Edin.),  126,  Gilmore-place, 
Edinburgh 

Walker- Pole,  Miles,  71,  De  Korle-street,  Braamfontein,  Johannes- 
burg, S.  Africa 

Wall,  Francis  Henry,  15,  Barratt-street,  Southport,  Lanes. 
II Wallace,  Robert,  Prof,  The  University,  Edinburgh 

Waller,  Elwyn,  A.M.  (Harvard),  Ph.D.  (Columbia),  7,  Franklin- 
place,  Morristown,  N.J.,  U.S.A. 

Walling,  Leon  Edward,  16,  Beechhill-road,  Eltham,  Kent 
IJWallis,  Thomas  Edward,  B.Sc.   (Lond.),    b'.LC,   96,   Stephens- 
road,  Tunljridge  Wells,  Kent 
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Election. 

1883 


1886 
1904 

1887 
1899 


TrsDB. 
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llWalmsley,    Robert    Mullineux,     D.Sc,    (Lond.),    Northampton 
Institute,  St.  John-street,  Clerkenwell,  E.G.  ;  and  23,  Hilldrop- 
road,  Camden-road,  N. 
"Walpole,    George    Stanley,   B.Sc.    (Melbourne),   A.I.C.,    Lister 

Institute  of  Preventive  Medicine,  Chelsea-gardens,  S.W. 
"Walrond,    Edward   Dalrymple,  M.A.    (Cantab.),  North   Eastern 

County  School,  Barnard  Castle,  Durham 
Walsh,  Thomas  Crosbie,  42,  Muswell-avenue,  Muswell  Hill,  N. 
"Walton,    Robert    Hawks,    Flinders,     Martin's-avenue,     Bondi, 

Sydney,  N.S.W. 
llWalton,  Thomas  Utrick,  B.Sc.  (Glas.),  F.I.C.,   Colonial  Sugar 

Refining  Co.,  Sydney,  N.S.W. 
Want,  William  Phillip,  11,  Pearfield-road,  Forest  Hill,  S.E. 
Ward,  George,  F.I.C,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  George  John,  Hallam  Fields,  Ilkeston,  S.  0. ,  Derbyshire 
Ward,  Herbert  Horace,  University  College  of  Wales,  Aberystwyth 
Ward,  Thomas  Armistead,  15,  Exchange-street,  Blackburn 
Wardle,  Sir  Thomas,  Leek,  Staffs. 
Warner,  Charles  Home,  A.I. C,  24,  Gordon-street,  Gordon-square, 

W.C. 
Warner,  George  Joseph,  Halton  Villa,  Widnes 
Warren,  Richard  Alfred,  Belle  Vue,  Hallow-road,  Worcester 
Warrick,  Frederic  Walmsley,  6,  Nile-street,  City-road,  N. 
Warrington,  Thomas  Cotterill,  M.A.  (Oxon.),  29,  Stockwcll-street, 

Leek,  Staffs. 
Wasteneys,  Hardolph,  Board  of  Waterworks,  Brisbane,  Queens- 
land, Australia 
Waterfall,  Charles  James,  F.I.C,  4,  Queon-squaro,  Bristol 
llWaterhouse,  James,    Major-General,  I.S.C.,  Hurstmoad,    High- 
street,  Eltham,  Kent 
Waterhouse,  Robert,  8,  Severn-road,  Sheffield 
Watkins,  Charles  Rowlatt,  B.A.  (Cantab.),  Madras  Club,  Madras, 

India 
Watkins,     Edwin    John,    10,    Montpolior-road,     Queou's-road, 

Pcckham,  S.E. 
Watson,   Alexander  Forbes,    B.Sc.    (Ediu.),  F.I.C,  Laboratory, 

Watling-stroot,  Dublin 
llWattiou,  Charles,  Fairfield,  Washwood  Heath-road,  Birmingliam 
Watson,    Edwin    Roy,    M.A.    (Cantab.),    B.Sc.    (Lond.),  Civil 

Engiuooring  College,  Sibpur,  Calcutta,  India 
llWatMon,  Frederick  Poniy,  6  and  7,  Bailgato,  Lincoln 
WatHOii,   Fred  Sluio-sby,   B.Sc.    (Vict.),    Sandgato,    Villiors-road, 
Woodthorpe,  Nottingham 
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Date  of 
Election. 

1906 


1907 

1908 

1904 

1908 
1906 
1883 
1876 


1877 

1904 

1906 
1906 

1883 


1906 
1872 

1878 
1888 

1901 
1902 


1883 

1866 

1877 
1906 

1907 


Trans. 


Trans. 

Trans. 
Trans. 


Trans. 


Trans. 


"Watson,  Frederick  William,  B.Sc.  (Lond.),  F.I.C.,  Consolidated 

Gold  Fields  of  South  Africa,  Ltd.,  P.O.  Box  108,  Germiston, 

Transvaal,  S.  Africa 
Watson,  George  Arthur,  A.R.C.S.I.,  Clongowes  Wood  College, 

Sallins,  S.O.,  Co.  Kildare,  Ireland 
Watson,  Herbert  Edmeston,  B.Sc.   (Lond.),  A.LC,  Tringhurst, 

Cranes-park,  Surbitou,  B.O.,  Surrey 
Watson,   Herbert  Wood,   B.Sc.   (Vict.),  c/o  H.  Hogarth,  Esq., 

Denton  Avenue,  Gledhow,  Leeds 
Watson,  John,  B.Sc.  (Dun.),  5,  Kendrew-street,  Darlington 
Watson,  John  Adam,  8,  Powis -gardens,  Notting  Hill,  W. 
llWatsou,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswater,  W. 
II Watson,    William   Henry,   J. P.,  Braystones  House,  Bockormet, 

Cumberland 
Watt,    Alexander,    F.LC,   c/o   Messrs.    Macfie   and    Sous,    34, 

Moorfields,  Liverpool 
Watt,  Francis  Langston,  A.R.C.S.,  F.LC,  Kussonden,  Stanley- 
street,  Epping,  near  Sydney,  N.S.W. 
Watt,  George  Gordon,  26,  Albert-square,  Clapham-road,  S.W. 
Watt,    Henry   Edgar,  D.Sc.  (Dun.),  A.I.C,  Imperial  Institute, 

South  Kensington,  S.W. 
Watts,  Hon.  Francis,  C.M.G.,  Hon.  D.Sc.  (Birm.),  F.LC, Govern- 
ment Laboratory   for    the  Leeward   Islands,    Antigua,   West 

Indies 
Watts,  James  Neill,  P.O.,  Eikenhof,  Johannesburg,  S.  Africa 
II Watts,  John,  M.A.  (Oxon.),  D.Sc.  (Lond.),  F.LC,  Merton  College, 

Oxford 
Watts,  John  Isaac,  Beechfleld,  Hartford,  Cheshire 
Way,  Edward  John,  F.LC,  New  Kleinfontein  Co.,  Ltd.,  Benoni, 

Transvaal,  S.  Africa 
Wayland,  William  Abraham,  12,  Albert-road,  St.  John's,  S.E. 
Webb,      Arthur      James,      M.A.      (Oxon.),      B.Sc.      (Lond.), 

Assoc.M. Inst.Mech.E. ,   c/o  Messrs.  Johnson,  Matthey  &  Co., 

Ltd.,  78,  Hatton-gardcu,  E.C 
Webster,  Charles  Stuart  Stanford,  F.  I.  C,  Malvern  House,  Redland, 

Bristol 
Webster,    George    Watmough,    1,    Grange-road,    West    Kirby, 

Birkenhead 
Webster,  William,  50,  The  Park,  Blackheath,  S.  E. 
Wechsler,    Elkan,     Ph.D.     (Wtirzburg),    59,    Petherton  -  road, 

Canonbury,  N. 
Wechsler,     Marcus,    D.Sc.     (Grenoble),     136,     Sinclair  -  road, 

Kensington,  W. 
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Date  of 
Election. 

1904 


1905 

1903 

1898 
1901 

1888 

1893 
1891 


1884 
1890 

1903 

1897 

1888 

1886 

1897 

1899 

1902 
1898 
1892 
1893 
1908 

1906 
1907 
1902 

1906 


Trans. 


Trans. 


Trans. 
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"Weeks,    Henry    Bridges,     F.I.C.,    The    Ketreat,    Infield-park, 

Barrow-i  n -Furuess 
Weiskopf,  Eric  H.,  Dynamite  Factory,  Modderfontein,  Transvaal, 

S.  Africa 
Weiss,   Carl   Friederich  Richard,   M.A.,  Ph.D.,  (Bale),  27a,  St. 

Mary-at-hil],  E.G. 
Weis^miiller,  Edward  Charles,  Hill  Crest,  The  Heath,  Runcorn 
Welch,  George  Edward,  B.Sc.  (Lond.),  Grammar  School,  Wake- 
field 
Welch,  John  Cuthbert,  c/oCyniru  Copper  Co.,  Ketchikan,  Alaska, 

U.S.A. 
Welchman,  Frank  Ernest,  16,  Carlton-road,  Putney  Hill,  S.W. 
Wellington,  Stephen  Newcombe,  Assoc.M.I.E.E. ,  c/o  Coke  Ovens 

and   By-Products  Co.,  Ltd.,  141-143,  Palace-chambers,  West- 
minster, S.W. 
Wells,  James  S.  Chester,  Ph.D.  (Columbia),  Columbia  University, 

New  York  City,  U.S.A. 
Wells,  Sydney  Russell,  M.D.  and  B.Sc.  (Lond.),  M.R.C.S.  (Eng.), 

M.R.C.P.  (Lond.),  16,  Lower  Seymour-street,  Portman-square, 

W. 
Welsford,  Giles  Haddon,   Royal  Gunpowder  Factory,   Waltham 

Abbey,  Essex 
Welsh,  John,  M.R.C.S.  (Eng.),  L.R.C.P.  (Lond.),  43,  Tarvin-road, 

Chester 
Werner,  Emil  Alphonse,   F.LC,  5,  Church-avenue,  Rathmines, 

Dublin 
II Wertheimer,  Julius,  Prof.,  B. A.,  B.Sc.  (Lend.),  F.LC,  Merchant 

Venturers'  Technical  College,  Bristol 
West,  Charles  Alfred,  A.R.C.S.,   F.I.C,  95,  Oakliill-road,  East 

Putney,  S.W. 
West,  Goorgo  Hardstaff,  B.Sc.  (Lend.),  County  School,  Pembroke 

Dock 
West,  Joseph,  Bank  House,  Fenton,  Stoko-on-Trent 
Weston,  Frank  Edwin,  43,  Larkhall-riso,  Clapham,  S.W. 
Wlialloy,  Lawrence  John de,  148,Jerningham-road,  NowCross,S.E. 
Wlialloy,  Sidney,  B.Sc.  (Lond.),  18,  Nevillodalo-terrace,  Durham 
Wheatley,  William,   B.A.  (Oxon.),  21,  Bairstow-stroot,  Preston, 

Lanc«. 
Wheaton,  Harold  Josepli,  21,  Clu-stcrton-road,  Cambridge 
Wboelur,  Edward,  A.C.G.  L,  113,  lliglibury-(iuadrant,  N. 
Whoelcr,   Edward  J.,   Ph.D.,  79,   Chapol-streot,  Albany,  N.V., 

U.S.A. 
Whuoler,    Eruost,   c/o  Messrs.  Crossley  Bros.,  Opoushaw,  Man- 
clioMtur 


FELLOWS    OF   THE    CHEMICAL   SOCIETY. 


119 


Date  of 
Election. 

1894 


1893 
1897 


1879 
1897 
1891 
1893 


1899 
1905 


1889 

1905 

1897 
1902 

1893 

1885 

1896 
1901 


1889 
1904 
1886 

1892 
1863 
1899 
1893 
1889 

1901 
1907 


Trans. 
Proc. 


Wheeler,  Henry  Lord,  Ph.D.   (Yale),  The  Sheffield  Laboratory, 

Xew  Haven,  Conn.,  U.S.A. 
llWheeler,  William  Ernest,  43,  Haverstock-road,  Knowle,  Bristol 
Wheelwright,    Edwin  Whitfield,  B.A.  (Oxon.),  Ph.D.  (Munich), 

F.LC,    Greenholme,    24,    Stanmore-road,     Edgbaston,     Bir- 
mingham 
Whitaker,  Thorp,  Bradford  Dyers'  Association,  Ltd.,  Bradford 
White,  Arthur  James,  243,  Albert-road,  Jarrow-on-Tyne 
White,  Henry,  245,  Western-road,  Crookes,  Sheffield 
White,   Henry   Clay,    Prof.,   Ph.D.    (Virginia),    Hon.    D.C.L. 

(Univ.    South),   Hon.   LL.D.    (Illinois),    University,   Athens, 

Georgia,  U.S.A. 
White,  Henry  Fox,  52,  Royal  York-crescent,  Clifton,  Bristol 
White,  John   Ledger,  D.Sc.  (Dun.),  9,  Sugden-road,   Lavender 

Hill,  S.W.  ;  and  Battersea  Polytechnic,  Battersea  Park-road, 

S.W. 
llWhite,  John  Tsawoo,  M.A.  (Calcutta),  Pyinmana,  Upper  Burma, 

India 
White,  John  William,  B.Sc.  (Lond.),  c/o  The  E.C.  Powder  Co., 

Green  Street  Green,  Dartford 
White,  Paul  Thomas,  Hortonfield  House,  West  Drayton,  Middlesex 
White,  William  Carter,  Glenholme,  Longlands-park-road,  Sidcup, 

S.O.,  Kent 
White,  William  Gilchrist,  Vicarage  View,  133,  Tottington-road, 

Bury,  Lanes. 
Whitehead,  Henry   Hammond,    Holland   House,    Spring-grove, 

Isle  worth,  W. 
Whitehead,  James,  8,  West-street,  Rochdale 
Whitehouse,  Philip  Lewington,  c/o  W.  H.  Keys,  Esq.,  Hall  End 

Works,  West  Bromwich 
II  Whitehouse,  William,  Albany  House,  Bradmore,  Wolverhampton 
Whiteley,  Charles  Edward,  21,  Brudenell-view,  Leeds 
llWhiteley,     Richard     Lloyd,    F.I.C,    Municipal     Science     and 

Technical  School,  West  Bromwich 
White-side,  John  Lowe,  376,  St.  Helen's-road,  Bolton 
JlWhitfteld,  John,  113,  Westborough,  Scarborough 
Wliittaker,  Christopher  Joseph,  West  Bank,  Lytham 
Whittaker,  Thomas,  Ravensmere,  Ansdell,  Lytham 
Whittam,    Matthew,   M.A.  (Cantab.),    75,   Creffield-road,   West 

Acton,  W. 
Whittle,  James,  30,  Bridge-street,  Morpeth 
Whymper,  Robert,  A. C.G.I. ,  St.  Clare,  St.  Mary's-road,  Dittou 

Hill,  Surrey 
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Date  of 

Election. 

1900 


1906 
1889 

1905 
1907 

1906 
1896 

1896 
1891 

1898 


Proc. 


1898 

1897 

1881 
1902 

1904 

1903 

1893 
1905 

1891 

1904 

1906 
1905 
1862 

1908 

1008 
1895 

loor 

IH'J2 


Trans. 


Trans. 


Proc. 


Trans. 
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"Wiechraann,  Ferdinand  Gerard,  Ph.D.  (Columbia),  P.O.  Box  79, 

Station W.,  Brooklyn,  N.Y.,  U.S.A. 
Wiffen,  Henry  John,  17,  Albany-road,  Manor-park,  E. 
Wigan,      Basil     Penwarne,      Rhondda     Valley    Brewery     Co., 

Treherbert,  Pontypridd 
Wigginton,  John  Henry  Becker,  7,  Byfeld-gardens,  Barnes,  S.W. 
Wight,    Robert     Burt,   M.A.    (Cantab.),    3,    Clarendon-terrace, 

Linthorpe-road,  Middlesbrough 
Wightman,  Charles,  36,  Curzon-street,  W. 
Wigner,    John     Hamson,    Ph.D.     (Heidelberg),     54,     Keptie- 

street,  Arbroath,  N.B. 
Wilcox,  Alfred  James,  Rev.,  Shapwick,  Blandford 
II Wild,  John,  B.Sc.  (Vict.),  A.I.C.,  Bredbury  House,  Bredbury, 

Stockport 
II Wild,  William  Ernest,   B.Sc.   (Vict.),   Alexander- villas,  Talbot- 

road,  Glossop 
Wilder,  Frederick  Louis,  Villa  Nova  de  Lima,  Minas  Geraes,  Brazil 
Wilderraan,    Meyer,    Ph.D.    (Freiburg),    B.Sc.    (Oxon.),    Davy- 
Faraday  Research  Laboratory,  Albemarle-street,  W. 
Wilkes,  John  Potter,  54^,  Old  Broad-street,  E.  C. 
Wilkinson,    Edward    John,    12,    Mansfield- road,    Manningham, 

Bradford  , 
Wilkinson,  James  Alfred,  M.A.  (Cantab.),  Transvaal  University 

College,  P.O.  Box  1176,  Johannesburg,  S.  Africa 
Wilkinson,  James  Bates,  M.D.  and  CM.  (Edin.),  D.P.H.  (Vict.), 

Town  Hall,  Oldliam 
Wilkinson,  John,  Corporation  Gas  Works,  Halifax 
Wilkinson,  John  Wells,  M.A.   (Wales),  Longhope,  Essendeue- 

road,  Belvedere,  S.O.,  Kent 
Will,  Wilhelm,  Prof.,  Ph.D.  (Berlin),  Colonic  Grunewald,  Booth- 

strasse  32,  boi  Berlin,  Germany 
Willcox, William  Henry,M.D.,B.Sc.,M.R.C. P.  and  L.S.A.(Lond.), 

D.P.H.  (Kng.),  F.LC,  St.  Mary's  Hospital,  Paddington,  W. 
Willctt,  Herbert  William  Mills,  Tlio  Cedars,  Chislohurst,  Kent 
Williams,  Alan  Herbert,  100,  Church-road,  Urmston,  Lanes. 
II  Williams,    Charles    Hanson    Groville,    F.R.S.,    Bay    Cottage, 

Smallfiolds,  near  Horlcy,  Surrey 
Williams,  David  John,  Bath  and  West  of  England  College  of 

Chemistry  and  Pharmacy,  6,  Cloveliind-plaoo,  East  Bath 
Williajns,  David  Thomas,  42,  Finsbury-square,  K.C. 
Williams,  Kvan,  Hrailfonl-road  Gas  Works,  Maiicht'stcr 
Willi.ams,  Gerard  Williiim,  c/<>  The  Ida  IL  Gold  Mining  Co.,   vi&. 

Tinvrrton,  Western  Australia 
Williams,  John,  Govcrnmont  I^aboratory,  British  Guiana 
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Date  of 
Election. 

1908 

1907 

1883 
1891 

1872 

1885 

1892 


1899 
1874 

1907 

1898 

1874 

1886 

1898 
1907 

1896 

1872 

1906 

1892 

1885 
1879 

1894 
1883 
1901 
1899 


Proc. 
Proc. 

Trans. 


Proc. 
Trans. 


Trans. 
Trans. 


Trans. 


Trans. 
Proc. 


Williams,  Joseph  Henry,  43,  Prince's-road,  "Wimbledon,  S.W. 
Williams,  Percy,  B.Sc.  (Lond,),  c/o  Wilhelmina  Co.,  Pontianak, 

Dutch  West  Borneo 
Williams,  Rowland,  F.  I.C.,  Hale  Cote,  Albert-park,  Lancaster 
Williams,   Seward    Whiting,  c/o  Messrs.  Seabury  and  Johnson, 

East  Orange,  N.J.,  U.S.A. 
II Williams,  Thomas,  Chemical    Laboratory  and   Assay  OflBce,  8, 

Victoria-street,  Liverpool 
II Williams,  Walter  Collingwood,  B.Sc,  (Lond.),  F.LC,  Beechaeld, 

Roby,  near  Liverpool 
Williams,  William,    M.A.,    M.D..  B.Ch.,  and  D.P.H.  (Oxon.), 

M.R.C.S.  (Eng.),  County  Health  Department,  9,  The  Parade, 

Cardiff;  and  Bryn  Derw,  31,  Victoria-road,  Penarth 
Williams,  William  Arthur,  36,  Woodburn-terrace,  Edinburgh 
II Williams,  William  Carletou,  B.Sc.   (Vict),   F.I.C.,  Broomgrove, 

Goring-on-Thamos,  Reading 
Williams,  William  Henry,  Government  Education  Department, 

Hong  Kong,  China 
Williamson,  John  Alexander,   The  Croft,   Chase  Court-gardens, 

Enfield,  Middlesex 
II  Williamson,    Robert,    F.I.C,    Messrs.  Williamson   and   Corder, 

Ltd.,  Walker,  Newcastle-on-Tyne 
Williamson,  Sidney,   Ph.D.   (Munich),  F.LC,  c/o  The  Cooper 

Research  Laboratory,  Berkhamsted,  Herts. 
Williamson,  William,  94,  Hainault-road,  Leytonstone,  N.  E. 
Willott,    David,     B.Sc.    (Lond.),     Rosedale,     Thorucroft-road, 

Sutton,  Surrey 
Wills,  Edward  Chaning,  M.A.  (Cantab.),  Rockstone,  near  Daw- 

lish,  S.  Devon 
Wills,  Joseph  Lainson,  133,  Midwood-street,  Flatbush,  Brooklyn, 

N.Y.,  U.S.A. 
Willstaetter,    Richard,   Prof.,    Ph.D.    (Munich),   Bergstrasse  25, 

Ziirich  V,  Switzerland 
Wilsmore,  Norman  Thomas  Mortimer,  D.Sc.  (Melbourne),  126, 

Walm-lane,  Willesdeu  Green,  N.W. 
Wilson,  Alfred  Charles,  F.  R.S.  E. ,  Borough  Hall,  Stockton-on-Tees 
liWilson,   Charles  Joseph,  F.LC,   14,   Old   Queen-street,    West- 
minster, S.W. 
Wilson,  Christopher,  The  Grammar  School,  Manchester 
llWilson,  David,  M.A.  (Glas.),  D.Sc,  Carbeth,  Killeam,  Glasgow 
Wilson,  Duncan,  Broadwater  Cross,  Tunbridge  Wells 
Wilson,  Frederick  Robert  Leyland,  M.A.  (Oxon.),  Charterhouse, 

Godalming 
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Date  of 
Election. 

1908 
1875 

1878 

1890 

1901 


1895 
1899 
1902 
1900 
1871 

1907 

1884 

1893 

1894 

1895 
1876 

1906 
1898 

1908 

1876 

1906 
1907 

1902 

1889 
1800 

1908 


Proc. 


Proc. 


Trans. 


Trans. 


Trann. 
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Wilson,  Harry  Percy,  3,  Audley-road,  Colchester 
II Wilson,  James,  M.A.  (Dub.),  Barrister-at-Law,  2,   Essex-court, 

Temple  ;  and  121,  Claremont-road,  Forest  Gate,  Essex 
II  Wilson,  James  Henry,  F.I.C.,  17,  Cardigan-road,  Richmond  Hill, 

Surrey 
Wilson,    James    Mitchell,    M.D.    and    CM.    (Glas.),    D.P.H, 

(Cantab.),  County  Hall,  Beverley 
Wilson,  James  Scott,  M.D.  and  CM.  (Glas.),  D.P.H.  (Cantab.), 

Bradford-street,  Walsall 
Wilson,  John,  M.Sc.  (Vict.),  Battersea  Polytechnic,  S.W. 
Wilson,  John,  153,  Buckley-street,  Footscray,  Victoria,  N.S.  W. 
Wilson,  Lyndon  Charles,  31,  Castle-gate,  Newark-on-Trent 
Wilson,  Leonard  Philip,  19,  Widdrington-road,  Coventry 
II  Wilson,  William  John,  c/o  Dr.  W.  M.  Watts,  Shirley,  Venner- 

road,  Sydenham,  S.E. 
Wilson,  William  John,  A.C.G.L,  12,  Vicarage-park,  Plurastead, 

Kent 
Wilton,  Thomas,  The  Gas  Light  and  Coke  Co.,  Beckton,  North 

Woolwich ,  E. 
Winder,  Edward    Humphreys,   Wetmore,    Craven  Arms,    S.O., 

Salop. 
Wingate,    Hamilton   More,    B.Sc.    (Glas.   and   Melboiiruc),    71, 

Queenswood-road,  Forest  Hill,  S.E. 
Wingfield,  Thomas  Rowland,  5,  Bromwich-street,  Bolton 
Winser,    Percy  James,   F.LC,    Moor  House,    Biddulph    Moor, 

Congleton 
Winther,  Chr.,  M.Sc,  Ostervold  6,  Cojwnhageu,  Denmark 
Witham,  Ernest,    B.A.,   B.Sc.  (Lond.),   The   Grammar  School, 

Kotherham 
Withey,     William    Henry,    B.A.    (Cantab.),    Walpole    House, 

Church-road,  Teddington,  Middlesex 
II  Witt,  Otto  Nikolaus,  Geh.  Rath  Prof.,  Ph.D.,  Eberoschenalleo  10, 

Westend  bei  Berlin,  Germany 
Wolfe,  Ernest  Edwin,  Kinsalo,  Co.  Cork,  Ireland 
Wolff,   Mark  Arthur,   I'odorosa  Mining  Co.,  c/o  Messrs.   H.  A. 

Bethell  &  Co.,  Antofagasta,  Chile,  S.  Anioiica 
Womersley,  Charles  Edward,  7,  Tidswell-street,   Hockmondwikc, 

S.O.,  YorkH. 
Wood,  Charles,  RoBsemount,  Emm  liino,  Heatoii,  Bradford 
11  Wood,  Charles  Henry,  F.I.C.,  Erica,   Bournonioiitli  loiid.   Park- 

Htono,  S.O.,  Donjet 
Wood,    Francis    Charles     Benjamin,    Deurno,    near     Antwerp, 

Belgium 
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Date  of 
Election. 


1902 

1898 

Trans. 

1903 

1884 

Proc. 

1900 

1871 

Trans. 

1904 

1898 

1892 

1888 

1889 

19(3 

1889 

1908 

Trans. 

1903 

1884 

1858 

1906 

190fi 

Trans. 

1905 

1898 

1908 

1903 

1895 

1878 

Trans. 

1894 

1886 

Trans. 

J864 

Wood,  Frank  Stanley,  Chin  Chu,  Heathcote-street,  Newland,  Hull 
"Wood,    Tliomas   Barlow,    Prof.,  M.A.    (Cantab.),   Gonville  and 

Caius  College,  Cambridge 
II  Wood,    William     Francis    John,    B.Sc.    (Lond.),     Hazelhurst, 

Doncaster-road,  Barnsley 
Wood,  William  Henry,  B.A.  (Oxen.),  La  Martiniire,  Calcutta 
Woodbridge,  Walter  Bourne,  A.C.G.I.,  36,  Baker-street,  Reading 
Woodcock,  Reginald  C,  F.I. C,  The  Sanitas  Co.,  Ltd.,  Locksley- 

street,  Limehouse,  E.C. 
Woodcock,  William  Henry,  10,  Chesson-road,  W.  Kensington,  W. 
Woodhead,  Samuel  Allinson,  B.Sc.  (Dun.),  F.LC,  Agricultural 

College,  Uckfield,  Sussex 
!l  Woods,  Hugh,  B.A.,M.D.  andB.Ch.(Dub.),D.P.H.,(R.C.P.S.L). 

31,  Craven-street,  Strand,  W.C. 
Woodward,   James,   B.A.,   B.Sc.    (Lend.),    F. l.C,    Drummoud 

House,  31,  Coventry -road,  Ilford,  Essex 
Woolf,  Mortimer,  Mayfield,  Mortimer-road,  N.W, 
Woolhouse,  Sidney  Herbert,  M.A.  and  B.Sc.  (Dub.),  A.R.C.S.L, 

5,  Latymer-road,  Lower  Edmonton,  N. 
Woosnam,    Richard    William,    F.LC,    1,   The   Chase,    Warby 

Mount,  Brentwood,  Essex 
Wootton,    Hubert    Arthur,    B.A.    (Canteb.),     B.Sc.    (Lend.), 

20,  Great  College-street,  Westminster,  S.W. 
Worden,    Edward   Chancey,    M.A.    (N.Y.),  Clark   Thread   Co., 

Newark,  N.J.,  U.S.A. 
llWorrall,  Jasou  Hall,  F.I.C,  Howsley,  Chapeltown,  nearShefSeld 
llWorsley,  Philip  John,  Rodney  Lodge,  Clifton,  Bristol 
Wortley,  EdwHrd  Jocelyn,  Rectory,  Half-way-tree,  Jamaica 
Wren,  Henry,  M.A.  (Qxon.),  B.Sc.  (Lond.),  Ph.D.  (Tubingen), 

22,  Stapleton-hall-road,  Stroud  Green,  N. 
Wren,  William  James,  A.R.C.S.,   Hilton  College,  near  Maritz- 

burg,  Natal,  S.  Africa 
Wrench,  Charles  Arthur,  95a,  Southwark-street,  S.E. 
Wright,    Charles  Harold,   B.A.   (Cantab.),  A.LC,   Government 

Laboratory,  Port  of  Spain,  Trinidad,  British  West  Indies 
Wright,   Fred.,    c/o    Messrs.     Elliott    Bros.,    O'Connell-street, 

Sydney,  N.S.W. 
Wright,  Harold  Edward,  c/o  Sir  B.  Samuelson  and  Co.,  Ltd., 

Middlesbrough 
Wright,  Lewis  Thompson,  10,  Linden-gardens,  Bayswater,  W. 
Wright,  Robert,  5,  Devonshire-colonnade,  Buxton 
II  Wright,  William  Thomas,  11,  Rundle-road,  Sheffield 
II  Wrightson,  John,  Prof,,  College  of  Agriculture,  Downton,  Salisbury 
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Date  of 
Election. 

1880 


1884 


1885 


1908 
1906 

1908 
1886 

1885 
1903 


1886 
1908 

1897 

1877 

1890 

1895 

1894 
1874 
1898 

1877 
1887 

1882 

1902 

1907 


Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 
Trans. 
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Wybom,   John    Middleton,  Shoulden,    Farnaby-road,  Bromley, 

Kent 
llWyley,  "William  Fitzthomas,  Wheatley-street,  Coventry 


C.  1892-6,\ 
8.1898-99,1 
1903-05,  ( 
V.-P  j 
1905-08. 


0. 1804-8. 


II Wynne,  William  Palmer,  Prof.,  D.Sc.  (Lond.),  F.R.S.,  F.I.C., 
A.R.C.S.,  The  University,  and  17,  Taptonville-rond,  Sheffield 


Yates,  Harry  James,  Redcroft,  Four  Oaks,  Warwickshire 
Yates,  John  William,  B.Sc.  (Lend.),  A.R.C.S.,  26,  Studdridge- 

street,  Fulham,  S.W. 
Yates,  Joseph,  Municipal  Technical  School,  Blackburn 
Yoshida,  Hikorokuro,  Prof.,  Imperial  University  of  Kyoto,  Kyoto, 

Japan 
Young,  Alfred  CoUett,  17,  Vicar's-hill,  Lewisham,  S.E. 
Young,  Andrew,  M.A.  and  B.Sc.  (Edin.),  Geological  Department, 

South  African    College,  and  5,  Rosmoad-aveuue,  Cape  Town, 

S.  Africa 
II  Young,  Brougham,  2a,  Sigdon-road,  Dalston-rise,  N.E. 
Young,   Charles    Robert,    B.Sc.    (Lond.),    11,    Low-pavement, 

Nottingham 
Young,    Francis  Samuel,    M.A.    (Oxon.),    F.I.C.,    The  College, 

Bishop's  Stortford 
II Young,    Frank    Watson,    F.R.S.E.,    32,    Buckingham-terrace, 

Botanic-gardens,    Glasgow 
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